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V BRNE a zdénych konstrukei

Vlastni tiha a ostatni stalé zatiZzeni: [ZS1]

Pvc-P folie: 1,85 kg/m? — 0,019 kN /m?

Sklenéné rouno: 120 g/m? - 0,001 kN /m?

Tep. izolace (300 mm): 1,65 kN/m3 — 1,65 - 0,3 = 0,495 kN /m?
Hydroizolace: 3,5 kg/m? — 0,035 kN/m?

Skofepina (150 mm): 25 kN/m3 — 25-0,15 = 3,750 kN/m?
Omitka (10 mm): 18 kN/m3 - 18-0,01 = 0,180 kN/m?

Tgk = 4,480 kN/m?

o Prepocet na tloustku konstrukce:

Tgk 4,480
t="9%, = /55 = 0,1792 mm

Uzitné zatizeni: [ZS2 — ZS6]

Kategorie zatéZzovanych ploch: H (stfechy nepfistupné s vyjimkou
bézné udrzby a oprav)

gk = 1,0 kN/m?

Zatizeni gk pusobi na plose A. Doporuc¢ena hodnota je 10 m?.

A=10m? - a=v10=3,16m

ZatiZzeni bude modelovano jako volné zatizeni na pfedem
zvolenych mistech skofepiny.

Zatizeni snéhem: [ZS7 — ZS522]

Navrhovany objekt se nachazi v intravilanu mésta Brno. Pro tuto
lokalitu je stanovena snéhova oblast Il.

Pfipad (i)

0.8 sy = 1,0 kPa

Pfipad (ii) 0,5u, Hs C., = 1,0 = normalni typ krajiny

C, =10
AL h s=u-C,-Cr-s,=08-10-1,0-1,0 = 0,8 kPa

Pripad 1: snih plny [ZS7 — ZS11]

b Prfipad 2: trojuhelnikové zatiZzeni [2S12 — ZS14]

us = 2,0 = doporucena horni hodnota

Sus =3 Co* Cr 5, =2,0-1,0-1,0-1,0 = 2,0 kPa
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Sosus = 0,5tz " Co Cp 5 =0,5-2,0-1,0-1,0-1,0 = 1,0 kPa

i n Prfipad 3: trojuhelnikoveé zatiZzeni pro obloukové stfechy dle
\/ 5 | nérodni piilohy [ZS15 — ZS17]

Prfipad 4: navéje [2S18 — ZS22]
M2
‘A R\Tm I objem. tiha snéhu y = 2,0 kN/m3
]

| U, =vy-h/s, =2,0-15/1,0 = 3,0 > omezeno na u, = 2,0

| I Suz =Mz Co*Crosp =20-10-1,0-1,0 = 2,0 kPa

Pouze trojahelnik: s = s,; — s, =2,0—-0,8 = 1,2 kPa
ly=2h=2-15=30m

Zatizeni navéjemi bude modelovano jako volné zatizeni
v samostatnych zatéZzovacich stavech

Zatizeni vétrem: [Z2S23 — ZS26]

Pro lokalitu navrhované stavby je stanovena vétrna oblast Il.
Vpo = 25m/s
Zakladni rychlost vétru:
Vp = Cqir * Cseason " Vpo = 1,0-1,0-25 =25 m/s
Soucinitel drsnosti terénu:
z=236m
zp=03m
Zmin =5m
0,07

0,07
k. =019 (22 = 0,19 (0’3) = 0,215
T Zo,11 - 0,05 -

() =k, -1 (Z)—0215 l (23’6)—0938
CrZ—rnZO—' n03—;

)
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Soucinitel orografie:

co(z) =1,0

Charakteristicka stfedni rychlost vétru:

v (2) = ¢, (2) - cy(2) v, =0,938-1,0- 25 = 23,450 m/s
Maximalni dynamicky tlak:

B k; B 1,0
" ¢o(2) ' In(z/2z,)  1,0-1n(23,6/0,3)

I,(2) =0,229

1
qp(Z) =[1+7- Iv(Z)] ' E'p ’ vrzn(z) =

=[1+7-0,229]-0,5-1,25- 23,450 = 894 N/m?

Soucinitelé tlaku:

h/d =18,7/22,7 = 0,823

f/d =33/22,7 = 0,145

A: Cpe1o = —1,523
B: Cpe’lo = _0,900
C: Cpe’lo = _0,500

Tlak vétru:

A:We = Cpe1o* 4p(2) = —1,523 894 = —1361,160 N/m?
B: Wy = Cpero " Gp(z) = —0,900 - 894 = —804,600 N/m?

C: W, = Cpeno” qp(2) = —0,500 - 894 = —447,000 N/m?

HLAVICE ATIKY S OPLECHOVANIM Z Tian

5% \
Gews T Rl Ostatni stalé zatizeni — Atika: [ZS27]

Tepelna izolace: 1,5 kN /m3

NI IZOLACE

gr =04-1,5 = 0,6 kN/m?
Omitka, lepidlo: 18 kN/m3
gr = 0,008 - 18 = 0,144 kN /m?

Ostatni stalé zatizeni celkem:
Ji = 0,744 kN /m?

|, 350
DESIGNOVY OBYODOVY PLAST ZAVESENY U HLAVICE ATIKY
KOMBINACE RUZNYCH MATERIALU
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Zatizeni vétrem na atiku: [Z7S28 — ZS31]

vm(2) = ¢, (2) - co(2) - v, = 0,938-1,0- 25 = 23,450 m/s
Prameér:

b =22960m

Reynoldsovo Eislo:

R _brvy(2)  22,96-23,45
e vy  15-10-°

=35,89-10° - R, = 107
Amin = 75°

Cpo,min = -1,5

ay, = 105°

CpO,h = —0,8

Hodnoty zatizeni na sténach atiky budou vypocéteny k Uhlu alfa na
kolmici ke sténé vzhledek ke sméru zatizeni. Jedna se o 20ti
uhelnik, zatizeni bude vypocteno pro kazdych 18 stuprid.

Hodnoty Cpe budou odecteny z grafu.

Cp0(0°) =1
lpla(oo) =1
Cpe =1

qy(z) = 894 N/m?

w,(0°) = 894 N/m?

Cp0(9°) =0,8
¢Aa(9°) =1
Cpe = 0,8

w,(9°) = 0,8 894 = 715,2 N/m?
cpo(27°) = 0,3

P2a(27°) = 1

Cpe = 0,3

w,(27°) = 0,3-894 = 268,2 N/m?
Cpo(45°) = —0,5

Paa(45°) =1

Cpe = -0,5
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w,(45°) = —0,5-894 = —447 N/m?
Cpo(63°) = —1,3

P14(63°) = 1

Cpe = —1,3

w,(63°) = —1,3-894 = —1162,2 N/m?
cpo(81°) = —1,4

P22(81°) =1

Cpe = -1,4

w,(81°) = —1,4-894 = —1251,6 N/m?
cpo(99°) = -1

w,(99°) = 894 N/m?

Cpo(117°) = 0,8

w,(117°) = —0,8 - 894 = —715,2 N/m?

V dalSich krocich je zatizeni vétrem linearni.
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ZS5 — Uzitné zatizeni IV [KN/m?]
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7S21 — Navéje IV [kN/m?]
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7523 — VITR | [kN/m?]

/I\SMER VETRU

2824 - VI'TR ” [kN/mZ] \LsmERvETRU
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Skorepina
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mxD+ [kKNmim]
] 2018
1.800
1600
1.400
1.200 T
1.000
0.800
0.500 -
0.400
0200

0.000
-1.325

| myD+ [kNm/m]
7 6188
4.000

3.600
3300
3.000
2.700 T
2400
2.100
1.800
1.500
1.200
0.900
0.600
0.300

0.000
-1.239
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ZS1 — mxD- [KNm/m] — tangencialni smér

mxD- [kNmim]

@)
€))

1.360

1.100
1.000
0.500
0.800
0.700
0.800
0.500
0.400

0.200
0.100

0.000
=1.162

myD- [kNm/m]

o

1689
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ZS1 — nxD [kN/m] — tangencialni smér

44444

4444444
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Bc. Michal Rejnart

- VYSOKE UCENI FAKULTA
r TECHNICKE STAVEBNI
V BRNE

ZS2 — mxD+ [KNm/m] — tangencialni smér

FAKULTA

STAVEBNI

a zdénych konstrukci

mxD+ [kKNmim]

0.041
0.038
0.033
0.030
0.027
0.024 +—
0.021
0.018 -
0015
0.012
0.009
0.006
0.003

0.000
097

myD+ [kNmim]

0.170
0.140
0.120
0.100
0.080 -
0.060
0.040
0.020

0.000
-0.183
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ZS2 — mxD- [KNm/m] — tangencialni smér

mxD- [kNmim]
0213
0.180
0.160
0.140
0.120
0.100
0.080
0.080
0.040
0.020

0.000
-0.033

ZS2 — myD- [KNm/m] — radialni smér

i myD- [kNm/m]
— o288
0220
0.200
0.180
0.160 T
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.024
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ZS2 — nxD [kN/m] — tangencialni smér

nxD [kN/m]
21m

ZS2 — nyD [kN/m] — radialni smér

0.064
-0.500
-1.000
-1.500
-2.000
-2.500
-3.000
-3.500
-4.000
-4.500
-5.000
-5.500
-6.382
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ZS3 — mxD+ [KNm/m] — tangencialni smér

ZS3 — myD+ [KNm/m] — radialni smér

-----
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ZS3 — mxD- [KNm/m] — tangencialni smér

mxD- [kNm/m]

0.433
0.380
0.360
0.330 -
0.300
0.270 +—
0.240 1+
0.210 -
0.180 -
0.150
0.120
0.090
0.060 -
0.030

0.000
-0.045

ZS3 — myD- [KNm/m] — radialni smér

0.390
0.330
0.300
0.270 -
0.240
0.210
0.180
0.150 -
0.120 -
0.090
0.060
0.030

0.000
-0.0456
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ZS4 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNm/m]
| 0204
0.180
0.160
0.140
0.120
0.100
0.080
0.080
0.040
0.020

0.000
-0.252

| myD+ [kNmim]
7 0174
0.140
0.120
6.100 T
0.080
0.060
0.040
0.020

0.000
-0.258
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ZS4 — mxD- [KNm/m] — tangencialni smér

mxD- [kNm/m]

0.300
0.280

0.260 -f%
0.240 15

0.220
0.200 +—
0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.047

[

ZS4 — myD- [KNm/m] — radialni smér

0.317
0280
0.260
0.240
0220
0.200 +—
0.180 1=
0.160 -
0.140 -
0.120
0.100
0.080
0.060 -
0.040 -
0.020

0.000
-0.045
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ZS5 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNm/m]
| 0204
0.180
0.160
0.140
0.120
0.100
0.080
0.080
0.040
0.020

0.000
-0.252

ZS5 — myD+ [KNm/m] — radialni smér

| myD+ [kNmim]
7 0174
0.140
0.120
6.100 T
0.080
0.060
0.040
0.020

0.000
-0.258
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ZS5 — mxD- [KNm/m] — tangencialni smér

i mxD- [kNm/m]

0.300
0.280
0.260 188
0.240 £
0220
0.200 —
0.180
0.160
0.140
0120
0.100 £
0.080
0.060 e
0.040
0.020

0.000
-0.047

ZS5 — myD- [KNm/m] — radialni smér

i myD- [kNm/m]

— oanr
0.280
0.260
0.240 18
0.220
0.200 1|
0.180
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a zdénych konstrukci

[ort

2879
1.800
1.200
0.600
0.000
0600
-1.200
-1.800
=2.400
+3.000
-3.600
-4.200
-4.800
-5.400
6241

ZS5 — nyD [KN/m] — radialni smér
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ZS6 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNmim]
] o119
0.100

o.030

0.080 -

0.070

0.060

0.050

0.040 1

0.030 -

0.020

0.010

0.000
-0.169

ZS6 — myD+ [KNm/m] — radialni smér

myD+ [kNmim]
] ono
0.090
o.080
o070
0.060
0.050
0.040
o.030
0.020
o010

0.000
-0.159
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Z56 — mxD- [KNm/m] — tangencialni smér

mxD- [kNm/m]

] 0173
0.140
0120
0.100
0.080 -
0.060
0.040
0.020 -

0.000 -
| -0.029

ZS6 — myD- [KNm/m] — radialni smér

myD- [kNm/m]
0.18%
0.160
0.140
0.120
0.100 551
0.080
0.060
0.040 1
o.020

0.000
-0.030

i
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- FYUIRIY istav |
[ |sraveen

a zdénych konstrukci

2.489
1.500
1.000
0.500
0.000
-0.500
-1.000
-1.500
-2.000
+2.500
-3.000

-4.000
-4.500
-5.058
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VYSOKE UCENI FAKULTA
TECHNICKE STAVEBNI

Bc. Michal Rejnart

ZS7 — mxD+ [KNm/m] — tangencialni smér

FAKULTA REEEN

STAVEBNI

a zdénych konstrukci

| mxD+ [kNm/m]
0.331
0.300
0.2710
0.240
0.210
0.180
0.150 1=
0.120 44
0.090
0.060 §
0.030

0.000
-0.22%

myD+ [kNmim]
| 1030
0.900
0.800
0.700
0.500
0.500
0.400
0.300
0200
0.100

0.000
0214
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukeci

ZS7 — mxD- [KNm/m] — tangencialni smér

mxD- [kNm/m]

0234

0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.210

myD- [kNm/m]

0.359

0270
0.240
0210
0.180
0.150
0.120
0.090 -
0.060

0.000
-0.207
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- VYSOKE UCENI FAKULTA Bc. Michal Rejnart FAKULTA
TECHNICKE STAVEBNI STAVEBNI
ci

V BRNE a zdénych konstruk

ZS7 — nxD [kN/m] — tangencialni smér

L
2

------

2222222
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VYSOKE UCENI FAKULTA FAKULTA pEel

STAVEBNI

a zdénych konstrukci

Bc. Michal Rejnart =

| mxD+ [kNmim]
— 0347
0.300
0.270
0.240
0.210
0.180
0.150
0.120
0.090
0.060
0.030

0.000
-0.242

ZS8 — myD+ [KNm/m] — radialni smér

| myD+ [kNmim]
— 1230
1.100
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS8 — mxD- [KNm/m] — tangencialni smér

| mxD- [kNm/m]
0273

0.200
0.180
0.160 —
0.140

0.100
0.080
0.060
0.040

0.000
0177

myD- [kNm/m]
] o720
0.400
0.360
0.330
0.300

0.240 1
0.210
0.180
0.150

0.090
0.060
0.030

0.000
0134
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VYSOKE UCENI FAKULTA

FAKULTA REEEN

STAVEBNI

a zdénych konstrukci

Bc. Michal Rejnart =

ZS9 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNmim]
7 o2u4
0.200
0.180
0.180
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
0175

ZS9 — myD+ [KNm/m] — radialni smér

| myD+ [kNmim]
— os23
0.560

0.480 i
0.440
0.400
0.360
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS9 — mxD- [KNm/m] — tangencialni smér

mxD- [kNm/m]
0.280
0.260
0.240
0.220
0.200
0.180
0.160 =i
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
0137

myD- [kNm/m]
| 0287
0.240
0.2z
0.200
0.180
0.160
0.140
0120
o.100
o.080
0.060
0.040
o.020

0.000
-0.132
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS10 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]
7 o427
0.390
0.360
0.330
0.300
0.270 —
0.240
0210
0.180
0.150
0120
0.090
0.060
0.030

0.000
-0.302

myD+ [kNmim]
| 1488
1.000
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100

0.000
-0.303
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS10 — mxD- [kKNm/m] — tangencialni smér

myD- [kNm/m]
| o688
0.500
0.440
0.400
0.380
0.320 +—
0.280
0.240
0.200
0.160
0.120
0.080
0.040

0.000
0135
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS11 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNmim]
0.427
0.390
0.360
0.330
0.300
0270
0.240 4
0210
0.180
0.150
0.120
0.080
0.060
0.030

0.000
-0.302

myD+ [kNmim]
| 1488
1.000
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100

0.000
-0.303
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS11 — mxD- [kKNm/m] — tangencialni smér

myD- [kNm/m]
| osas
0.500
0.440
0.400
0.380
0.320 +—
0280
0.240
0.200
0.160
0.120
o.080
0.040

0.000
-0.136

66






VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS12 — mxD+ [KNm/m] — tangencialni smér

myD+ [kNmim]
] 2730

88888

68



-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukeci

ZS12 — mxD- [kKNm/m] — tangencialni smér

ZS12 — myD- [KNm/m] — radialni smér

69
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS13 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNmim]
7 o:s80
0.600
0.550
0.500
0.450
0.400 —
0.350
0.300
0.250
0.200
0.150
0.100
0.050

0.000
-0.523

| myD+ [kNmim]
1 1785
1.200

1.100
1.000
0.800
0.800 +—|
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
-0.536

71




-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS13 — mxD- [kKNm/m] — tangencialni smér

‘ mxD- [kNm/m]
0&78

0.550
0.500
0.450
0.400 —

0.300
0.250
0.200
0.150
0.100
0.050

0.000
-0.243

myD- [kNm/m]
0.863

0.550
0.500
0.450
0.400 —

0.300
0.250
0.200
0.150
0.100
0.050

0.000
-0.239
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukeci

ZS14 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]
7 034
0.300
0.270
0240
0.210
0.180
0.150
0.120
0.090
0.060
0.030

0.000
0333

| myD+ [kNmim]
— or1s

74




-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukeci

ZS14 — mxD- [kKNm/m] — tangencialni smér

mxD- [kNm/m]
0.437
0.390
0.360
0.330
0.300
o270
0240
ezie
0.180
0.150
0.120
0.0%0
0.080
0.030

0.000
-0.248

myD- [kNm/m]

0.700
0.500

0440
0.400
0.360
0.320 +—|
0.280
0.240
0.200
0.160
0.120
0.080
0.040

0.000
-0.256
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V BRNE a zdénych konstrukci

-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r STAVEBNI

ZS15 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNmim]

| myD+ [kNmim]
— 2170
1.400

1.200
1.100
1.000
0.900 1
0.800 1
0700
0600
0.500
0.400
0.300
0.200
0.100

0.000
=0.366

77




-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS15 — mxD- [kKNm/m] — tangencialni smér

myD- [kNm/m]
0.529

00
50

0.200

78
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Bc. Michal Rejnart

ZS15 — nxD [kN/m] — tangencialni smér
ZS15 — nyD [kN/m] — radialni smér

- VYSOKE UCENI FAKULTA
r TECHNICKE STAVEBNI
V BRNE



VYSOKE UCENI FAKULTA
TECHNICKE STAVEBNI

FAKULTA REEEN

STAVEBNI

a zdénych konstrukci

Bc. Michal Rejnart =

ZS16 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]

0848
0.840
0.780 %
0.720 15
0,860
0600
0.540 4—
0.480
0420
0.360
0.300
0240
0.180 @
0.120

0.060

0.000
-0.510

myD+ [kNmim]
] Aaae
2.000
1.800
1,600
1.400
1.200
1.000
0.800
0.500
0.400
0.200

0.000
-0.350

80



-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS516 — mxD- [kKNm/m] — tangencialni smér

| mxD- [kNm/m]

] 0854
0.800
0.560
0.520 1
0.480 £=
0.440
0.400 T

ZS16 — myD- [KNm/m] — radialni smér

myD- [kNm/m]
| o0ss2
0600
0.550
0.500
0.450
0.400 +—
0.350
0300
o250
0.200
0.150
0.100
0.0s50

0.000
-0.166

81
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r STAVEBNI

V BRNE a zdénych konstrukci

ZS17 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNmim]
— o425
0.390
0.360
0.330
0.300
0270
0.240 4
0210
0.180
0.150
0.120
0.080
0.060
0.030

0.000
-0.278

myD+ [kNmim]
] 1.5
1.000
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100

0.000
-0.188

83




V BRNE a zdénych konstrukeci

-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

ZS17 — mxD- [kKNm/m] — tangencialni smér

mxD- [kNm/m]

0292
0.260

myD- [kNm/m]

0.403
0.360
0.330
0.300
0.270
0.240 —
0210
0.180
0.150
0.120
0.090
0.060
0.030

o.000
0207

84



- VYSOKE UCENI FAKULTA
r TECHNICKE STAVEBNI
. ;




VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS518 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]
— o3
0.200

0.180
0.160
0.140 +—
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.118

| myD+ [kNmim]
— 1220
0.800

0.750
0.700
0.650
0.600
0.550 =
0.500
0.450
0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050

0.000
-0.083
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-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukci

ZS518 — mxD- [kKNm/m] — tangencialni smér

| mxD- [kNm/m]

] o202
0.140
0.130
0120
o110
0.100
0.090 T
0.080
o.oTe
0.060

0.040
0.030
0.020
0.010

0.000
0173

myD- [kNm/m]
0.268

0220
0.200
0.180
0160 +—

0.120
0.100
0.080
0.060

0.020

0.000
-0.067
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS19 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNmim]
0.358
0200

0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.124

| myD+ [kNmim]
7 1283
0.800
0.750
0.700
0,650
0.600
0.550 +—
0.500
0.450
0.400
0.350
0.300
0.260
0.200
0.150
0.100
0.050

0.000
-0.082

89




VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE

a zdénych konstrukci

ZS19 — mxD- [kKNm/m] — tangencialni smér

i mxD- [kNm/m]
— oz

0.180
0.160
0.140 1
0.420 {—
0.100
0.080
0.060
0.040
0.020

0.000
078

i myD- [kNm/m]
— oam
0.240
0.220
0.200
0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.068
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VYSOKE UCENI FAKULTA
TECHNICKE STAVEBNI

FAKULTA REEEN

STAVEBNI

a zdénych konstrukci

Bc. Michal Rejnart =

ZS20 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]
0233
0.150
0.140

ZS20 — myD+ [KNm/m] — radialni smér

| myD+ [kNmim]
7 osas
0.500

0.440
0.400
0.360

92



VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS20 — mxD- [kKNm/m] — tangencialni smér

i mxD- [kNmim]
— o1
0.130
0.120
0110
0.100
0.090 +—
0.080 1
0.070
0.060
0.050
0.040
0.030
0.020
0.010

0.000
<0132

ZS20 — myD- [KNm/m] — radialni smér

i myD- [kNm/m]
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS21 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNmim]
| 0358
0200

0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.130

| myD+ [kNmim]
7 1242
0.800
0.750
0.700
0.650
0.600
0.550
0.500
0,450
0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050

0.000
-0.084
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS21 — mxD- [kKNm/m] — tangencialni smér

i mxD- [kNm/m]
— oz
0.150
0.140
0.130
0.420
0.110
0.100
0.0%0
0.080
0.070
0.060
0.050
0.040
0.030
0.020
0.010

0.000
-0.181

i myD- [kNm/m]
— o2es
0.240
0.220
0.200
0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.063
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS22 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNmim]
| 0388
0200

0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.130

| myD+ [kNmim]
7 1242
0.800
0.750
0.700
0.650
0.600
0.550
0.500
0,450
0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050

0.000
-0.084
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VYSOKE UEENI FAKULTA Bc. Michal Rejnart - FAKULTA
' TECHNICKE STAVEBNI r STAVEBNI
V BRNE a zdénych konstrukci

ZS22 — mxD- [kNm/m] — tangencialni smér

i mxD- [kNm/m]
— oz
0.150
0.140
0.130
0.420
0.110
0.100
0.0%0
0.080
0.070
0.060
0.050
0.040
0.030
0.020
0.010

0.000
-0.181

i myD- [kNm/m]
— o2es
0.240
0.220
0.200
0.180
0.160 1|
0.140
0.120
0.100
0.080
0.060
0.040
0.020

0.000
-0.063
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- VYSOKE UEEN| FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukeci

ZS23 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kNmim]

| myD+ [kNmim]
7 oz

0220
0.200
0.180
0.160

0.120
0.100
0.080
0.060

0.020

0.000
-0.233
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VYSOKE UCENI FAKULTA

FAKULTA REEEN

STAVEBNI

a zdénych konstrukci

Bc. Michal Rejnart =

mxD- [kNm/m]
0.347
0.300
ozTe
0240
oz
0.180
0.150
0.1z
0.050 -
0.050
0.030

0.000
0191

myD- [kNm/m]

0822
0.600

0.560 -
0.520
0.480
0.440
0.400
0.360
0.320
0.280
0.240
0.200
0.160 -
0.120 1
0.080
0.040

0.000
-0.189
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- VYSOKE UCENI FAKULTA Bc. Michal Rejnart
r TECHNICKE STAVEBNI
V BRNE

ZS23 — nxD [kN/m] — tangencialni smér

111111

‘éé%%%%%é%égé’é

111111

jEEEEEEEEEE

103



-— VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r sTAVEBN! [T

V BRNE a zdénych konstrukeci

ZS24 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]
— o420

ZS24 — myD+ [KNm/m] — radialni smér

myD+ [kNmim]
T 0447
0.360
0.330
0.300
027
0.240
0.210
0.180
0.150
0.120 -
0.0%0
0.060
0.030

0.000
-0.206
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VYSOKE UCENI FAKULTA

FAKULTA REEEN

STAVEBNI

a zdénych konstrukci

Bc. Michal Rejnart =

mxD- [kNm/m]
0874
0.500

0.440 -
0.400 -
0.360

0.320 ++
0.280

0.240 -
0.200 -
0.160

0.120 ==
0.080 -
0.040
0.000
=0.340

2524 — myD- [KNm/m] — radialni smér

myD- [kNm/m]
] 2440
1.200
1.100
1.000
0.900
0.800 +—{
0.700
0.600
0.500
0.400
0.300
0200
0.100

0.000
-0.320
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ZS24 — nxD [kN/m] — tangencialni smér

.PPWP??*:";E
‘%%%%%%%%éﬁg‘

s s e BBEBE D
‘ﬁ§§§§§§§§§g‘
[
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ZS25 — mxD+ [KNm/m] — tangencialni smér

mxD+ [kKNmim]
] 0348
0.300
ozTe
0240
oz
0.180
0.150
0.1z
0.050 -
0.050
0.030

0.000
0221

myD+ [kNmim]
] 0327
0270
0240
o210
0.180
0.150
0120
o.0s0
0.050
0.030 -

0.000
-0.203
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ZS25 — mxD- [kKNm/m] — tangencialni smér

FAKULTA
STAVEBNI

a zdénych konstrukci

mxD- [kNm/m]

0.517
0.440
0.400
0.360
0.320
0.280 T
0.240
0.200
0.160
0.120 -
0.080 -
0.040
0.000

0291

myD- [kNm/m]
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1.489
1.000

0.900 -
0.800
0.700 +=—
0.600
0.500 -
0.400 -
0.300 -
0.200
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- VYSOKE UCENI FAKULTA
r TECHNICKE STAVEENI
v

ZS25 — nxD [kN/m] — tangencialni smér

on & .'-.3.53.:?5"5
‘§§§§§§§§§§E‘
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ZS26 — mxD+ [KNm/m] — tangencialni smér

| mxD+ [kNm/m]
7 034
0.300
0.270
0240
0.210
0.180
0.150
0.120
0.090
0.060
0.030

0.000
021

ZS26 — myD+ [KNm/m] — radialni smér

| myD+ [kNmim]
— oa
0.270
0.240
0210
0.180
0.150
0.120
0.080
0.060
0.030

0.000
-0.203

110




V BRNE a zdénych konstrukci
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ZS26 — mxD- [kKNm/m] — tangencialni smér

mxD- [kNm/m]

0.518

myD- [kNm/m]
1.48%
1.000
0.900 -
0.800
0.700 +—
0.600
0.500 -
0.400 -
0.300 -
0.200
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V BRNE a zdénych konstrukeci

- VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r SI\US:1Y betonovych |

MSU — mxD+ [kNm/m] — tangencialni smér

mxD+-max [kNm/m]

3845
3300
3.000
2.700
2.400
2100
1.800
1.500
1.200
0.900
0.600
0.300

0.000
-0.692

mxD-max [kNm/m]

2518
2.200
2.000
1.800
1.600
1.400
1.200
1.000
0.800
0.600
0.400
0.200

0.000
-0.822
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MSU — myD+ [kNm/m] — radialni smér

| myD+-max [kNm/m]
| 13.484
10.000

£.000
7.000
6.000
5.000
4.000
3.000
2.000
1.000

0.000
-0.523

myD--max [kNm/m]

3.537
3.000

2,600
2400
2.200
2.000
1.800
1.600
1.400
1.200
1.000
0.800
0.600
0.400
0.200

0.000
-0.685
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V BRNE

MSU — nxD max [KkN/m] — tangencialni smér

nxD-max [kN/im]

144,971

000
000
000
000
000

o lils]
-12.000
000
20.000
-24.000
000

-35.132

[1IJ-min [kNim]

12.480

-20.000
-30.000
-40.000
-50.000
-60.000
~70.000
-80.000
-30.000
-108.045

115




- VYSOKE UCENI FAKULTA Bc. Michal Rejnart - FAKULTA
r TECHNICKE STAVEBNI r SI\US:1Y betonovych |

V BRNE a zdénych konstrukeci

MSU — nyD max [KN/m] — radialni smér

nyD-max [kN/m]

47.521
6.000

0.000
-4.000
-5.000

-12.000
-16.000
-20.000
-24.000
-28.000
-32.000
-36.000
-40.000
-44.000
-48 468

nyD-min [kNim]
] 0.000
-10.000
-20.000
-30.000
-40.000
-50.000
-60.000
-10.000
-80.000
-80.000
-100.000
-112.255
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MSU — vx [kN/m] — tangencialni smér

vx-max [kN/m]

27.882
10.000

£.000
7.000
6.000
5.000
4.000
3.000
2.000
1.000
0.000
-1.000
-2.872

MSU — vy [KN/m] — radialni smér
vy-max [kN/m]

.

— =
. =
ey ‘j’i':.\nh-';-ﬁ A
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FAKULTA

STAVEBNI

a zdénych konstrukci

ustav

Jsou vytvoreny fezy v radialnich a tangencialnich smérech. Rezy jsou vedeny hranami
mezi jednotlivymi plochami a dale stfedy ploch.

Rez prvek | Stav mxD+ myD+ mcD+ mxD- myD- mcD- nxD nyD ncD
[kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kN/m] [kN/m] [kN/m]
R41_4 782 |MSU -2,045 -0,850 -2,429 0,692 0,812 -0,380 45,029 -95,855 -120,636
R65_2 7247 |MSU 3,234 0,852 -0,287 0,000 0,025 -0,977 -9,494 -2,586 -36,663
R61_4 1602 |MSU -1,115 -1,598 -1,889 0,518 0,464 -0,202 0,000 -98,973 -143,305
R1_1 575 |MSU 1,558 6,057 -0,058 0,006 0,015 -0,733 1,112 0,769 -39,444
R110_3 5306 | MSU 0,210 0,213 -0,002 0,172 0,156 -0,033 1,225 0,000 -26,024
R1_1 575 |MSU 0,169 0,741 -1,051 -0,992 -0,014 -5,694 -20,205 -1,041 -86,625
R41 4 782 |MSU -0,336 -0,011 -0,799 2,304 2,494 -0,027 0,000 -10,905 -47,306
R85_2 7284 |MSU 0,888 0,356 -0,722 -0,049 -0,640 -2,221 -27,473 -59,738 -82,862
R69_4 5724 |MSU -0,211 0,000 -0,370 0,938 1,099 -0,003 -11,713 0,000 -28,497
R121 1 2235 |MSU 0,019 0,416 -0,420 -0,360 -0,171 -1,000 | -92,411 -93,210 -97,946
R4_2 56 |MSU 1,032 2,208 -0,240 -0,003 0,037 -0,642 6,976 2,125 -32,788
R61_2 2071 |MSU 0,857 0,029 -1,113 0,000 0,000 -2,479 4,014 | -107,647 -143,719
R2_2 462 [MSU 0,622 2,072 -0,064 0,291 0,018 -0,504 4,888 3,453 -26,993
R61_3 1548 |MSU -0,781 -0,697 -1,624 0,189 0,440 -0,612 0,000 -100,544| -144,788
R1_2 644 | MsSU 1,175 3,761 -0,026 -0,232 0,000 -0,814 -4,296 0,000 -22,175
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Body zatizeni pro interakcni diagram:

MS1: (Mmax zaporné a odpovidajici N pro tangencialni smér — x)
M,p+= 3,234 kNm — —3,234 kNm (tah pti hornim lici)

N,p = —9,494 kN

MS2: (Mmax kladné a odpovidajici N pro tangencialni smér — x)
M,p—= 2,304 kNm (tah pti spodnim lici)

N,p = 0,000 kN

MS3: (Nmax kladné a odpovidajici M pro tangencialni smér — x)
Nyp = 6,976 kN

M,p+= —1,032 kNm

M,,—= 0,000 kNm

MS4: (Nmax zaporné a odpovidajici M pro tangencialni smér — x)
Nyp = —92,411 kN

Myp+= —0,019 kNm

M,p,—= 0,000 kNm

MS5: (Mmax zaporné a odpovidajici N pro radialni smér —y)

M, p+= 6,057 kNm — —6,057 kNm (tah pti hornim lici)

Nyp = 0,769 kN

MS6: (Mmax kladné a odpovidajici N pro radialni smér —y)

M, p—= 2,494 kNm (tah p¥i spodnim lici)

Nyp = —10,905 kN

MS7: (Nmax kladné a odpovidajici M pro radialni smér —y)

Nyp = 3,453 kN

Myp+= —2,072 kNm

M,p—= 0,018 kNm

MS8: (Nmax zaporné a odpovidajici M pro radialni smér —y)
Nyp = —107,647 kN

Myp+= —0,029 kNm

Myp—= 0,000 kNm
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MSP — Charakteristicka kombinace

Rez prvek Stav mxD+ myD+ mecD+ mxD- myD- mcD- nxD nyD nch

[kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kN/m] | [kN/m] [kN/m]
R41_ 4 782 | CHATAKTERISTICKA -1,635 -0,743 -1,932 0,890 0,988 -0,272 | -35,649| -77,989 -96,652
R65_2 7247 | CHATAKTERISTICKA 2,587 0,668 -0,363 0,000 -0,014 -1,203 | -11,819 -8,373 -41,854
R61_4 1602 | CHATAKTERISTICKA -0,746 -1,251 -1,506 0,694 0,576 -0,135 0,000 -79,875 -114,501
R1 1 575 | CHATAKTERISTICKA 1,199 4,679 -0,189 -0,136 0,001 -1,331 -3,006 0,107 -44,322
R110_3 5306 | CHATAKTERISTICKA 0,151 0,168 -0,002 0,109 0,072 -0,034 -2,214 0,000 -30,063
R1_1 575 | CHATAKTERISTICKA 0,342 1,404 -0,805 -0,758 0,000 -4,399 | -15,924 -0,818 -69,646
R41 4 782 [ CHATAKTERISTICKA -0,441 -0,028 -0,978 1,838 1,978 -0,039 0,000 -20,942 -54,589
R85_2 7284 | CHATAKTERISTICKA 1,070 0,435 -0,556 0,000 -0,507 -1,786 | -21,121| -43,239 -66,045
R70_4 5231 [CHATAKTERISTICKA -0,239 0,000 -0,497 0,795 0,988 -0,002 -16,609 0,000 -31,136
R121_1 2235 | CHATAKTERISTICKA 0,022 0,477 -0,309 -0,225 -0,056 -0,868 | -71,722| -73,599 -78,596
R4 2 56 | CHATAKTERISTICKA 0,822 1,719 -0,310 -0,080 0,030 -0,746 3,415 1,413 -36,983
R61_2 2071 | CHATAKTERISTICKA 1,010 0,050 -0,877 0,000 0,139 -1,942 0,000| -87,549 -114,951
R2 2 462 | CHATAKTERISTICKA 0,479 1,622 -0,119 0,172 0,002 -0,638 -0,641 1,852 -29,751
R61_3 1548 [ CHATAKTERISTICKA -0,522 -0,571 -1,277 0,303 0,576 -0,460 0,000| -81,370| -115,651
R1_2 644 | CHATAKTERISTICKA 0,927 2,961 -0,082 -0,294 0,000 -1,132 -6,997 0,000 -24,920

MSP — Casta kombinace

Rez prvek | Stav mxD+ myD+ mcD+ mxD- myD- mcD- nxD nyD ncD

[kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kN/m] | [kN/m] | [kN/m]
R41_4 782 |CASTA -1,036 -0,324 -1,435 1,219 1,275 -0,113 -15,417 -49,745 -75,031
R65_2 7247 | CASTA 1,976 0,472 -0,497 0,000 -0,079 -1,574 -15,645 -16,538 -51,183
R61_4 1602 | CASTA -0,440 -0,869 -1,142 1,005 0,771 -0,049 0,000 -67,620 -87,312
R1_1 575 | CASTA 0,766 3,035 -0,420 -0,355 0,000 -2,359 -0,388 0,000 -52,692
R110_4 5327 |CASTA 0,058 0,474 -0,010 -0,006 0,000 -0,417 -8,280 0,000 -37,914
R1_1 575 | CASTA 0,633 2,508 -0,507 -0,453 0,000 -2,855 -11,255 0,000 -57,471
R41_4 782 |CASTA -0,869 -0,223 -1,279 1,388 1,463 -0,037 -13,554 -45,668 -67,121
R85_2 7284 | CASTA 1,370 0,575 -0,394 0,000 -0,401 -1,394 -18,404 -16,753 -32,572
R47_4 6401 | CASTA -0,115 -0,112 -0,417 0,497 0,450 -0,002 -17,268 0,000 -43,195
R121_3 2368 | CASTA -0,278 -0,194 -0,428 0,293 0,364 -0,056 | -63,112 -61,476| -63,941
R147_4 6619 | CASTA 0,381 0,211 -0,370 0,064 0,066 -0,503 0,000 -30,190 -46,492
R61_2 2071 | CASTA 1,259 0,085 -0,638 0,000 0,367 -1,367 0,000 | -73,294| -87,993
R2_2 462 | EASTA 0,295 1,125 -0,317 0,008 0,000 -0,891 -8,770 0,560 -36,336
R61_3 1548 |CASTA -0,001 -0,347 -0,923 0,533 0,806 -0,297 0,000 -68,574| -88,101
SE104 4841 |CASTA 0,248 0,638 -0,082 -0,166 0,049 -0,495 -5,776 0,000 -29,516

MSP — Kvazistala kombinace

Rez prvek Stav mxD+ myD+ mcD+ mxD- myD- mchD- nxD nyD ncD

[kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kNm/m] | [kN/m] | [kN/m] | [kN/m]
R41_4 782 |KVAZISTALA -0,915 -0,292 -1,344 1,286 1,343 -0,078 -14,306 -47,468 | -70,284
RG65_2 7247 |[KVAZISTALA 1,840 0,433 -0,528 0,000 -0,000 -1,656 -16,444 -17,395| -53,400
R61 4 1602 [KVAZISTALA -0,246 -0,534 -1,054 1,062 0,807 -0,034 0,000 -64,644| -80,714
R1 1 575 |KVAZISTALA 0,689 2,728 -0,456 -0,395 0,000 -2,566 -10,198 0,000| -54,805
R110_4 5327 |KVAZISTALA 0,047 0,454 -0,017 -0,036 0,000 -0,449 -9,254 0,000| -39,484
R1_2 644 |KVAZISTALA 0,611 1,931 -0,359 -0,412 0,000 -1,771 -10,707 0,000| -30,536
R85_2 7284 [KVAZISTALA 1,437 0,608 -0,362 0,000 -0,380 -1,302 -16,036 -15,027 | -49,764
R48_4 6048 [KVAZISTALA -0,327 -0,053 -0,444 0,419 0,418 -0,012 -17,545 0,000 -42,716
R121_3 2368 |KVAZISTALA -0,229 -0,090 -0,398 0,347 0,404 -0,034 | -60,580 0,000| -61,691
R147_4 6619 |KWVAZISTALA 0,418 0,227 -0,339 0,070 0,092 -0,467 0,000 -28,421| -44,587
R61 2 2071 |KVAZISTALA 1,316 0,096 -0,581 0,000 0,401 -1,232 0,000 | -69,767| -81,459
R2 2 462 |[KVAZISTALA 0,274 1,039 -0,361 -0,016 0,000 -0,935 -10,001 0,355| -38,008
SE104 4841 [KVAZISTALA 0,224 0,567 -0,107 -0,180 0,036 -0,540 -6,029 0,000 -30,243
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UTH 06:

NAVAVAVAYAY

Dimenzovani skorepiny:

Vstupni informace:

Kategorie navrhové Zivotnosti: 6 [120 let] (monumentalni stavby)
TFida konstrukce: S6

Stupné vliva prostfedi: XC1

TFida betonu: C 25/30

Vyztuz B500B

Tloustka skofepiny: 150 mm

Navrh kryti vyztuze:

e Predpokladany primér vyztuze: 6 mm
Cminp =2D®+5=6+5=11mm
Comindur = 25 mm
Cmin = max{cmin,b; Crmin,dur; 10 mm} = max{ll mm; 25 mm; 11 mm}
Cmin = 25 mm
Acgey = 5mm
Cnom = Cmin T ACqey = 25+5=30mm =c

o Bude provadéna radna kontrola kryti vyztuze
e Budou pouzity kvalitni distanéni téliska

Pro kryti spodni vyztuze budou pouzity liniové betonové
distanéniky W-BET pro kryti vyztuze 30 mm. Pro zaji§téni horni
vyztuze budou pouzity ocelové distancniky UTH 06 vySky 60 mm.

Chorni = h — 4T — Caoini — Naistanenik = 150 — 46 — 30 — 60
Chorni = 36 mm ...vyhovuje

Minimalni plocha vyztuze:

d=h-c-2,=015-0030- 209/, = 0117m
Agmin = 0,26+ fCtm/f . ‘b-d=0,26" 2'6/500 -1,0-0,117
y

Agmin = 1,582-107* m?
Agmin >0,0013-b-d =0,0013-1,0-0,117 = 1,521 -10"* m?
Navrzena vyztuz:

A, =1,885-10"*m? - @6/150 mm
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Beton Minimalni a maximalni vzdalenost vyztuze:
g, ,
Smax < 2°h =2-150 = 300 mm
A N o
I Smax < 300 mm
fu-

F-.-\
=
—
®n
[
B
=
Or

ZC
zs2

Smin = max{1,2 - & dy + 5; 20} = max{1,2- 6;16 + 5; 20} = 21 mm

Mezni stav Unosnosti:

Vypocet bodt interakéniho diagramu — posouzeni na M+N —

Ocel: radialni smér (smér y):
p Bude proveden vypocet pro prufez s minimalni vyztuzi (&6/150)
k;.,( ) U Saany pfi spodnim a pfi vrchnim povrchu. As1 = As2.
, ..r.-’— :
ﬁy/’ > Ag; = 0,0001885 m? Ag, = 0,0001885 m?
‘ dy =39mm d, =45mm
e 'ty En E, d=111mm d = 105 mm
Zg1 = 36mm Zs, = 30 mm
beton:
fox = 25 MPa foq = 16,667 MPa
i i Ecug = 3,5 %O 863 = 1,75 %0
Z B s A2l ocel:
v — j | As1
: =" : fyx = 500 MPa fya = 434,78 MPa
E =200 GPa eya = 2,17 %o
o Bod 0: (tlaceny prufez)
[ap]
I oc & = €3 = 1,75 %o
(9]
§ o, =& E =1,75-200 = 350 MPa
Fs2
- é\Ir o F, =F,=0,+As =350-103-0,0001885 = 65,975 kN
Fc
Jl; Fs1 F.=o0.-A,=16,667-10%-1,0-0,15 = 2500 kN
©
7 Ngyq = —F. — Fg; — F5 = —2500 — 2 - 65,975 = —2 631,950 kN
» Mgy = Fyy * 2gp — Fq * 2g = 65,975 + 0,030 — 65,975 - 0,036 =
= —0,395 kNm
oc Bod 1: (neutralnd osa prochazi spodni vyztuzi)
551 - 0 %0
I I <—— Fc
= | Fs2 £ = 43/ (d — dy) = 30/, 1, - (111 — 45) = 2,081 %o
- o
98] ™
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o
o
1l
(9]
[£2]
N
Q
<
o 8
N
1l
—
[42]
N
o
(o)
1}
(9]
[72]
N

Zc =28
fH‘

zs1 =36

ocC

ac

%_ Fs2
Fc

< Fs1

Fgy = 0,000 kN

Os2 = €5+ E = 2,081 - 200 = 416,216 MPa

Fyy = 05+ Ag, = 416,216 - 10% - 0,0001885 = 78,456 kN
Fo=b-A-x-fig=10-08-0,111-16,667 - 10° = 1 480,029 kN
ze=N)y 2%/, = 0,075 - 08 01/ — 00306 m

Nga = —F. — Fyy = —1480,029 — 78,456 =- 1 558,485 kN

Mpg = F. -z, + Fsy 25, = 1480,029 - 0,0306 + 78,456 - 0,030 =
= 47,642 kNm
Bod 2: (v tlaCenych vldknech &cy3; spodni vyztuz na mezi kluzu)

€51 = &yq = 2,17 %o

b4 d—x
bal/gcuB = bal/gsl
_& . 35 )
Xpal = Cu3/£(,‘u3 Feg d= /3’5 217 0,111 = 0,06852m

£ = S8y (tpoy — d) = 3'5/0’06852 - (0,06852 — 0,045) =

= 1,2014 %o

F.=b-A-xpy - foqg =1,0-0,8-0,06852- 16,667 - 10% = 913,618 kN
0 = &g - E = 2,17 - 200 = 434,78 MPa

0y = &5 - E = 1,2014 - 200 = 240,28 MPa

F, = 04 - Ay = 434,78 - 103 - 0,0001885 = 81,956 kN

Fyp = gy - Ay, = 240,28 - 103 - 0,0001885 = 45,293 kN

ze = hfy =2 Xvat/, — 0,075 — 08006852/ _ 0476 m

Ngg = —F. — Foy + Fyy = —913,618 — 45,293 + 81,956 =

= —876,955 kN

Mpag = Fo-zc + Fs " 25 + Fs1 " 251 =

=913,618-0,0476 + 45,293 - 0,030 + 81,956 - 0,036 = 47,797 kNm
Bod Z: (v tlacenych vlaknech ecu3; horni vyztuz na mezi kluzu)

&2 = &g = 2,17 %0

—-d
xbal/gcu3 — Xbal 2/352

3 3,5
Xpal = Cu3/£cu3 — &2 ' dz = /3,5 — 2,17 ) 0’045 = 0’1184 m
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zc=70!

zs2 =30

zs1 =36

e = 5 [, 1 (d = Xpa) = /g 1184 (0,111 — 0,1184)
= —0,21875 %o

0y = &5 - E = 0,21875 - 200 = 43,75 MPa

Oy = €5+ E = 2,17 - 200 = 434,78 MPa

Fo = 0y - Ay = 43,75 103 - 0,0001885 = 8,247 kN

F., = 0y, Ay, = 434,78 - 10% - 0,0001885 = 81,956 kN
Fo=b-Axpy-fog=10-080,1184- 16,667 - 10

= 1578,698 kN

ze = hfy =2 Xvar2f, — 0,075 - 0801184/ _ 0276
Npy = —F, — Fyy — Fyy = —1578,698 — 81,956 — 8,247 =
= —1 668,901 kN

Mpa =F.-zc+ Fsp - 255 — Fg1 " 251 =

= 1578,698 - 0,027 + 81,956 - 0,030 — 8,247 - 0,036 = 45,734 kNm
Bod 3: (v tlacenych vlaknech betonu dosazeno equ3; prosty ohyb)
Ngq = 0 kN

&1, Es2 > Eyg = 2,17 %o

Fy, = 04 - Ay = 434,78 -10% - 0,0001885 = 81,956 kN

Fyy = 05, - Ay = 434,78 - 103 - 0,0001885 = 81,956 kN

Py +Fy 281,956 001220
*Tb A fy 1008 16667 105 mn
Ecus — Es1

x d—x

_ €cu3

3,5
(d—x) =————-(0,111 — 0,01229) = 28,11 %o

&s1 = 001229

X

€ 3,5
£gy = 5;‘3 1(dz = %) = 555-5 (0,045 - 0,01229) = 9,31 %o

Pfredpoklad pIného vyuziti spodni i horni vyztuze je spravny. Obé
vrstvy vyztuze jsou tazeny.

FEE=b-1-xfq=10-08-001229-16,667 - 103 = 163,869 kN

2, = h/z _ e x/z — 0’075 _ 0,8 . 0,01229/2 — 0,0701 m
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I
zs1=36| |

zs2 =30

zs1 =36

zc=33| |
zs1 =36| ’

| Fc
% Fs1

oc

Mgg = F, "z + Fgq " 2g1 — Fsp " 255 =
= 163,869 :0,0701 + 81,956 - 0,036 — 81,956 - 0,030 =
=11,979 kNm

Bod 4: (ve spodni vyztuzi dosazeno eyq, N.0 prochazi horni
vyztuzi)

&1 = Eyg = 2,17 %0 &2 = 0 %0

Es1 _i
h—d,—d, d,

_ S.S‘l * dz _ 2,17 * 0,045
"~ h—-d,—d, 0,150—0,039— 0,045

&

= 1,479%0

V betonu neni pfekro€eno pretvoreni ¢,

Fyy = 041 - Agy = 434,78 -10% - 0,0001885 = 81,956 kN

Nggq = Fg; = 81,956 kN

Mgy = Fy - 25, = 81,956 - 0,036 = 2,950 kNm

Bod 5: (tahové poruseni prirezu)

&1 = & = 2,17 %o

051 = €51 - E = 2,17 - 200 = 434,78 MPa

Fg, = Fy, = 051 " Ay = 434,78 - 103 - 0,0001885 = 81,956 kN
Ngq = Fs1 + Fy; = 81,956 + 81,956 = 163,912 kN

Mgy = —Fgp  Zgy + Fq * 251 = —81,956 - 0,030 + 81,956 - 0,036 =
= 0,492 kNm

Bod 1" (neutralna osa prochéazi horni vyztuzi, spodni viakna bet.
Prufezu jsou tlatena)

&2 = 0 %o

£ = S/ - (d — dy) = 37/ 4 (105 — 39) = 2,200 %o

Fyz = 0,000 kN

Og1 = &6, - E = 2,17 - 200 = 434,78 MPa

Fyy = 051 - Asy = 434,78 - 103 - 0,0001885 = 81,956 kN
F,=b-A-x-f,q =1,0-0,8-0,105-16,667 - 10° = 1 400,028 kN
ze =N/, %/, = 0,075 - 080105/ — 00334

Npq = —F, — F¢; = —1400,028 — 81,956 = —1 481,984 kN
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ZCc =49

zs2 = 30

zs1 =36

zs2 =30

A

zc =
zs1 =36

agc

—> Fs2

o}
Fs1

agc

Mgy = —F. - z. + —Fy; - 25, = —1400,028 - 0,033 — 81,956 - 0,036 =
= —49,151 kNm
Bod 2" (v tlaCenych vldknech ecu3; horni vyztuz na mezi kluzu)

&2 = &yg = 2,17 %0

d —
Xbal /gcu3 — Xbal /552

j— € N j— 315 . j—
Xbal = cu3/5cu3 + &2 d= /3,5 + 2,17 0,105 = 0,0648 m

€51 = Scu3/xbal *(xpar —dy) = 3'5/0,0648 -(0,0648 — 0,039) =

= 1,394 %o — spodni vyztuz je tlatena

F,=b A xpy - foq =1,0-0,8-0,0648 - 16,667 - 103 = 864,017 kN
0oy = €5 - E = 2,17 - 200 = 434,78 MPa

0o = €5 - E = 1,394 - 200 = 278,80 MPa

Fy, = 04y " A, = 434,78 - 103 - 0,0001885 = 81,956 kN

Fyy = 041 - Agy = 278,80 - 102 - 0,0001885 = 52,554 kN

Z, = h/z _ A- xbal/z — 0’075 _ 0,8 . 0,064’8/2 — 0,04‘908 m

Ngg = —F. 4+ Fy, — Fg; = —864,017 4+ 81,956 — 52,554 =

= —834,615 kN

Mpg = —F¢c2c — Fs3 " 255 — Fs1 " 251 =

= —864,017 - 0,04908 — 81,956 - 0,030 — 52,554 - 0,036

= —46,756 kNm

Bod Z': (v tlacenych vlaknech ecy3; doIni vyztuz na mezi kluzu)

&1 = &yg = 2,17 %0

xbal/gcu3 — Xbal — d1/€s1

€ 3,5
Xpat = e s — ey 1 = /3’5 _ 2170039 =0,1026m

£z = " [, - (d = Xpa) = /g 1026 * (0,105 — 0,1026)
0,0807 %o

Oy = £e + E = 0,0807 - 200 = 16,154 MPa

g = &1+ E = 2,17 - 200 = 434,78 MPa

F,, = 0,y - Ag; = 16,154 - 103 - 0,0001885 = 3,045 kN
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o
o™
]
(]
[72]
N
——> Fs2
o~ = Fst
Sk BE=—F
I 4
@]
N

Fo = 0, - Ay = 434,78 10% - 0,0001885 = 81,956 kN
Fo=b-1 Xpy fog=10-08-0,1026 - 16,667 - 10

= 1368,027 kN

ze=h/y— A *pat/, = 0,075 — 9801026/ — 003396 m
Npg = —F, + Fyy — F,; = —1368,027 + 3,045 — 81,956 =

= —1446,938 kN

Mpg = —F.2c = Fs * Zsp — Fs1 " 251 =

= —1368,027 - 0,03396 — 3,045 - 0,030 — 81,956 - 0,036 =

= —49,499 kNm

Bod 3": (v tlatenych vlaknech betonu dosazeno ecu3; prosty ohyb)
Ngg = 0 kN

&1, Es2 > Eyg = 2,17 %o

Fg, = 04 " Agy = 434,78 - 103 - 0,0001885 = 81,956 kN

Fy, = 05y - Ag, = 434,78 -103 - 0,0001885 = 81,956 kN

Py +Fy 281,956
*Tbh A fy 10-08-16,66710°

=0,01229m

€cuz _ €s2
X d—x

£ 3,5
gz =+ (d = x) = 500 (0105 — 0,01229) = 26,402 %o

= 0,01229
Ecus 3'5
Eg1 = T . (d1 - X) = m . (0,039 - 0,01229) = 7,606 %0

Pfredpoklad pIného vyuziti spodni i horni vyztuze je spravny. Obé
vrstvy vyztuze jsou tazeny.

F-=b-A-x"f.q =10-08-0,01229 16,667 - 103 = 163,869 kN
ze=h/y 2%/, = 0,075 08001229/ _ 90701 m

Mpg = —F; " 2c + Fs1 " Zs1 — Fsp " Zsp =

=—-163,869-0,0701 + 81,956 - 0,036 — 81,956 - 0,030 =

= —10,995 kNm

Bod 4’: (v horni vyztuzi dosazeno &yq, n.0 prochazi spodni vyztuzi)

&2 = Eya = 2,17 %0 &1 =0 %o
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N
T Fs2
Fc
Fs1
(4]
<
]
»
N

I

h—d,—d, d,

_ Egprdy 2,17 - 0,039

"~ h—-d,—-d, 0,150—0,039— 0,045

& = 1,282 %o

V betonu neni pfekro€eno pretvoreni .3,

05y = €55 - E = 2,17 - 200 = 434,78 MPa

Fy, = 04, - A, = 434,78 - 103 - 0,0001885 = 81,956 kN
Ngg = Fs, = 81,956 kN

Mgy = —Fgy * z¢; = —81,956 - 0,030 =

= —2,458 kNm

Vypocet bodt interakéniho diagramu — posouzeni na M+N —
tangencialni smér (smér x):

Bude proveden vypocet pro prufez s minimalni vyztuzi (26/150)
pfi spodnim a pfi vrchnim povrchu. As1 = As2.

Ag; = 0,0001885 m? Ag, = 0,0001885 m?

d, =33mm d, = 39 mm

d =117 mm d=111mm

Zg1 = 42mm Zs, = 36 mm
beton:

fer = 25 MPa fea = 16,667 MPa
Ecuz = 3,5 %o g3 = 1,75 %o
ocel:

fyx =500 MPa fya = 434,78 MPa
E =200 GPa eya = 2,17 %o

Bod 0: (tlaceny prarez)

& = €3 = 1,75 %o

o, =& E =1,75-200 = 350 MPa

F, =F, =0, As =350-103-0,0001885 = 65,975 kN
F.=o0.A. =16,667-103-1,0-0,15 = 2 500 kN

Ngq = —F, — Fg; — Fg; = —2500 — 2- 65,975 = —2 631,950 kN

Mgy = Fsy - 25y — Feq * 25, = 65,975+ 0,036 — 65,975 - 0,042
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e

ZCc =

zC =46

zs2 = 36

zs1 =42

=36

‘ Ist
|
|
|

ocC

| Fs?
@_ Fc

oc
Fc
Fs2
———> Fs1

Mgy = Fyy * 2gy — Fq * 2g = 65,975 - 0,036 — 65,975 - 0,042 =
= —0,395 kNm

Bod 1: (neutralnd osa prochazi spodni vyztuzi)

&1 =0 %o

£ = 43/ (d — dy) = 30/ 17+ (117 — 39) = 2,333 %o

F5; = 0,000 kN

05, = €53+ E = 2,17 - 200 = 434,78 MPa

Fyy = 04y Ag, = 434,78 - 103 - 0,0001885 = 81,956 kN
FEE=b-A-x-fq=10:08-0117-16,667-10% = 1 560,031 kN
ze=h/y 2%/, = 0,075~ 080117/ — 00282m

Ngg = —F, — F,, = —1560,031 — 81,956 =-1 641,987 kN

Mgy = F, "z, + Fyy - 25, = 1560,031 - 0,0282 + 81,956 - 0,036 =
= 46,943 kNm

Bod 2: (v tlaCenych vlaknech ecu3; spodni vyztuz na mezi kluzu)

&1 = &yq = 2,17 %0

X d—x
bal/gcu3 = bal/gsl
_ € o335 . _
Xpar =g te, d=""/354 2170117 =0,0722m

£z = 3/, - (oot — d3) = 22/ 1795 (0,0722 = 0,039) =

= 1,6094 %o

Fo=b-A-%pa foa = 1,0-0,8-0,0722 - 16,667 - 103 = 962,979 kN
0g1 = &1 E = 2,17+ 200 = 434,78 MPa

0s = &5 E = 1,6094 - 200 = 321,88 MPa

Fop = 0y, - Ay = 434,78 - 10% - 0,0001885 = 81,956 kN

Fy = 053 - Ay = 321,88 - 10% - 0,0001885 = 60,674 kN

ze = hfy = A Foat], — 0,075 - 0800722/ _ 00461 m

Nga = —F, — Fyy + Fyy = =962,979 — 60,674 + 81,956 =

= —941,697 kN

Mpg = F¢"zc + Fsp " 2y + F1 " 251 =
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zs2 = 36

ZC =

zc=70;

zs1 =42

zs2 = 36

zs1 =42

ac

Fs2
<k

—> Fs1

=962,979-0,0461 + 60,674 - 0,036 + 81,956 - 0,042 = 50,019 kNm

Bod Z: (v tlacenych vlaknech ecus; horni vyztuz na mezi kluzu)

€52 = £yq = 2,17 %o

Xbal/scu3 — Xpal — dz/ssz

£ 3,5 _
Xoat = e — ey d2 = >/35 _ 51770039 =0,1026 m

e = 5 [, 1 (d = Xpa) = /g 1026+ (0,117 — 0,1026)
= 0,4912 %o

051 = &1 - E = 0,4912 - 200 = 98,245 MPa

05y = ey - E = 2,17 - 200 = 434,78 MPa

Fyp = 05y - Agy = 98,245 - 10% - 0,0001885 = 18,519 kN

Fyp = 05y - As; = 434,78 - 10 - 0,0001885 = 81,956 kN
Eo=b-AXpq - foa=10-08-0,1026 - 16,667 - 10°

= 1368,027 kN

ze = hfy =2 Xvat/, — 0,075 — 0801026/ _ 03396
Npa = —F, — Fyy + Fyy = —1368,027 — 81,956 + 18,519 =
= —1431,464 kN

Mpg =F, " 2c+ Fsp " Zsp + Fsy " 2y =
= 1368,027 - 0,03396 + 81,956 - 0,036 + 8,247 - 0,042 =
= 49,755 kNm
Bod 3: (v tlaCenych vlaknech betonu dosazeno equ3; prosty ohyb)
Ngg = 0 kN
Es1,Es2 > Eyg = 2,17 %0
Fy, = 041 - Agy = 434,78 -10% - 0,0001885 = 81,956 kN
Fy, = 05, - A, = 434,78 - 103 - 0,0001885 = 81,956 kN
Fs1 + Fsy 2-81,956

= = =0,01229
*Tb 2 fm 1,0-08-1666710° mn
Ecus — Es1
x d—x
_ &3 35 _ 0
e =00 (d = 2) = gios (0,117 = 0,01229) = 29,819 %o
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zs1 =42| ’

= 36

zs2

zs1 =42

£ 3,5
£y = %3 (d2 = %) = 551555~ (0039 — 0,01229) = 7,606 %o

Pfedpoklad plného vyuziti spodni i horni vyztuze je spravny. Obé
vrstvy vyztuZe jsou taZeny.

Fo=b-2-xfoq=10-08-0,01229 16,667 - 10° = 163,869 kN
ze =)y~ 2%/, = 0,075 - 08001229/ — 99701 m

Mgq = Fe " Zc + Fs1 - Zs1 — Fsp " 252 =

= 163,869 - 0,0701 + 81,956 - 0,042 — 81,956 - 0,036 =

= 11,979 kNm

Bod 4: (ve spodni vyztuzi dosazeno eyq, N.0 prochazi horni
vyztuzi)
&1 = &ya = 2,17 %0 & =0 %o
€s1 _ £
h—d,—-d, d,

_ Egcdy 2,170,039
"~ h-d,—-d, 0,150-0,033—0,039

£, = 1,085%o

V betonu neni prfekroCeno pretvoreni ¢.5,

Fg; = 041 * Ay = 434,78 - 103 - 0,0001885 = 81,956 kN

Ngy = F4; = 81,956 kN

Mgy = Fy1 - zs; = 81,956 - 0,042 = 3,442 kNm

Bod 5: (tahové poruseni prafezu)

&1 = & = 2,17 %o

051 = &1 ' E = 2,17 -200 = 434,78 MPa

Fyy = Fyy = 051 - Agy = 434,78 -103 - 0,0001885 = 81,956 kN
Ngg = Fs; + F5, = 81,956 + 81,956 = 163,912 kN

Mgy = —Fgy " Zgp + Fg1 - 251 = —81,956 - 0,036 + 81,956 - 0,042 =
= 0,492 kNm
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ZC =48

zc=317|%‘a

zs1 =42

zs2 = 36

zs1 =42

Fc
Fs1
oc
———> Fs2

Bod 1" (neutralna osa prochéazi horni vyztuzi, spodni viakna bet.
Prufezu jsou tlatena)

& =0 %o

£ = f3/ - (d —dy) = 35/ ;1 - (111 - 33) = 2,459 %o

F,, = 0,000 kN

051 = €51 - E = 2,17 - 200 = 434,78 MPa

Fy1 = 04y - As; = 434,78 - 10° - 0,0001885 = 81,956 kN
Eo=b-A-x-fiq=10-08-0111-16,667 - 10> = 1 480,029 kN
ze=N/y A%/, = 0,075~ 080111/ — 00306 m

Ngpg = —F. — Fy; = —1480,029 — 81,956 = —1 561,985 kN

Mgpq = —F. -z, + —Fg; - zg; = —1480,029 - 0,0306 — 81,956 - 0,042 =
= —48,731 kNm
Bod 2": (v tlaGenych vlaknech ecy3; horni vyztuz na mezi kluzu)

&2 = &g = 2,17 %0

X d—x
bal/gcu3 = bal/gsz
_€ 335 ] _
Xpar =g te, d=""/354 717 0111=0,0685m

£ = "0/ 1 G — 1) = ¥/ 1 6g5 + (0,0685 — 0,033) =

= 1,813 %o — spodni vyztuZ je tlatena

Fo=b-1 %pa foa =10-080,0685- 16,667 - 10° = 913,352 kN
0o = ey - E = 2,17 - 200 = 434,78 MPa

01 = &1 - E = 1,813 - 200 = 362,60 MPa

Fy = 0y - Ay, = 434,78 - 103 - 0,0001885 = 81,956 kN

Fyy = 0y - Agy = 362,60 - 10% - 0,0001885 = 68,350 kN

Z, = h/z _ A Xbal/z = 0,075 — 0,8- 0.0685/2 =0,0476 m

Ngg = —F. + Fg; — Fg; = —913,352 + 81,956 — 68,350 =
= —899,746 kN

Mpqg = —F. "z — Fgp " 25y — Fg1 " 251 =

= —-913,352:0,0476 — 81,956 - 0,036 — 68,350 - 0,042

= —49,297 kNm
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1l
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&

—> Fs2
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N

O

™
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(9]

<

——> Fs2

o —> Fs1

<+ Ee==——Fc
o Il oc
r\- b
1l [%)]
O N
N

Bod Z": (v tlaCenych vlaknech ecy3; dolni vyztuz na mezi kluzu)

€51 = &yq = 2,17 %o

Xbal/scu3 — Xpal — d1/€s1

3 35 _
Xbal = Cu3/€cu3 _ 85‘1 . dl = /3'5 _ 2’17 . 0,033 - 0,0868 m

£z = 5 [, 1 (d = Xpar) = /g ogeg * (0,111 — 0,0868)
0,9736 %o

Gg = £ - E = 0,9736 - 200 = 194,72 MPa

g = £g1 - E = 2,17 - 200 = 434,78 MPa

Fy, = 04y " Ay, = 194,72 - 103 - 0,0001885 = 36,705 kN

Foy = 0y - Ay = 434,78 - 103 - 0,0001885 = 81,956 kN
Fo=b-A Xy fog=10-0,8-0,0868- 16,667 - 103
=1157,356 kN

ze = hfy =2 Xvat/, — 0,075 — 08700868/ _ 004028 m
Npg = —F, + Fyy — Fyy = —1157,356 + 36,705 — 81,956 =
= —1202,607 kN

Mpg = —F,*2c = Fsp " Zsp — Fs1 " 25y =
= —1157,356-0,04028 — 36,705 - 0,036 — 81,956 - 0,042 =
= —51,382 kNm
Bod 3'": (v tlacenych vlaknech betonu dosazeno e¢u3; prosty ohyb)
Ngg = 0 kN
&1, Es2 > Eyg = 2,17 %o
Fyy = 041 - Agy = 434,78 - 102 - 0,0001885 = 81,956 kN
Fy, = 04y " A, = 434,78 - 103 - 0,0001885 = 81,956 kN
_Fa+Fy, 2-81,956

= = =0,01229
*Tb A fa 1,0-08-1666710° mn
Ecus — €s2
x d—x
_ &3 35 _ 0
2 =~ (d =) = gyos (0,111~ 0,01229) = 28,111 %o

£ 3,5
&1 = CTu3 (dy—x)= 001229 (0,033 —0,01229) = 5,897 %o
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36

| |232

Predpoklad plného vyuziti spodni i horni vyztuze je spravny. Obé
vrstvy vyztuZe jsou tazeny.

Eo=b-1-xfoq=10-08-001229 16,667 - 103 = 163,869 kN
ze=h/y 2%/, = 0,075 08001229/ — 90701 m

Mpg = —F;*2c + Fs1* 251 — Fsp " 25 =

= —163,869 - 0,0701 + 81,956 - 0,042 — 81,956 - 0,036 =

= —10,995 kNm

Bod 4’: (v horni vyztuzi dosazeno &yq, n.0 prochazi spodni vyztuzi)

&2 = €yq = 2,17 %0 &s1 = 0 %o
__ &2 _ &
h—d,—d, d;
£y d 2,170,033
g, 21 - = 0,918 %o

“h—-d,—d, 0,150 — 0,033 — 0,039
V betonu neni pfekroeno pretvofeni €5,
Osy = €53+ E = 2,17 - 200 = 434,78 MPa
Fy, = 04, - A, = 434,78 - 103 - 0,0001885 = 81,956 kN
Ngg = Fs, = 81,956 kN

Mgy = —Fg; * 25, = —81,956 - 0,036 =

= —2,950 kNm
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OBALKA UNOSNOSTI — RADIALNi SMER (Y)

-3000 -

Bod 0

-25

Bod Z
Bod 1

[kN]

e

Z

P

NORMALOVE SILY

[kN]

2

Z

P

NORMALOVE SILY

Bod 2
Bod 2'
-60 60
: : = }\ B: " : |
od 3' ~ 0
Bod 4' e % Bod 4
500 -+
MOMENTY [kNm]
—+— OBALKA UNOSNOSTI
OBALKA UNOSNOSTI — TANGENCIALNi SMER (X)
-3000 -
— -2631,95
Bod 1
[ Bod z
" Bod 2
0 60
L L I L L ]
1 ) L} L} I UI I '\ L} L} L
Bod 3' _/I K Bod 3
Bod 4 ’% Bod 4
500 -+
MOMENTY [kNm]
—+— OBALKA UNOSNOSTI
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Do interakénich diagrami budou zaneseny pouze body s Mmax &
Nmax a jejich odpovidajici hodnoty N a M.

Body zatiZeni:

MS1: (Mmax zaporné a odpovidajici N pro tangencialni smér — x)
Myp+= 3,234 kNm — —3,234 kNm (tah pti hornim lici)

Nyp = —9,494 kN

MS2: (Mmax kladné a odpovidaijici N pro tangencialni smér — x)
M,p—= 2,304 kNm (tah pti spodnim lici)

N,p = 0,000 kN

MS3: (Nmax kladné a odpovidajici M pro tangencialni smér — x)
N,p = 6,976 kN

M,p+= —1,032 kNm

M,p—= 0,000 kNm

MS4: (Nmax zaporné a odpovidajici M pro tangencialni smér — x)
N,p = —92,411 kN

Myp+= —0,019 kNm

M,p,—= 0,000 kNm

MS5: (Mmax zaporné a odpovidajici N pro radialni smér —y)

M

yp+= 6,057 kNm - —6,057 kNm (tah pri hornim lici)

Nyp = 0,769 kN

MS6: (Mmax kladné a odpovidajici N pro radialni smér —y)

M, p—= 2,494 kNm (tah pti spodnim lici)
Nyp = —10,905 kN

MS7: (Nmax kladné a odpovidajici M pro radialni smér —y)

Nyp = 3,453 kN
Myp+= —2,072 kNm
M, p—= 0,018 kNm

MS8: (Nmax zaporné a odpovidajici M pro radialni smér —y)

Ny

M,

p = —107,647 kN
p+=—0,029 kNm
M, p—= 0,000 kNm
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OBALKA UNOSNOSTI — RADIALNi SMER (Y)

200

-150 +

-1oo> Ms8

MS5 50 + MS6
-20 -15 -10 \-5 0 >é 5 10 15 20
; : : { > : : :
N Bod 3

Bod 5

200 +

MOMENTY [kNm]
—+— OBALKA UNOSNOSTI

OBALKA UNOSNOSTI — TANGENCIALNi SMER (X)

=200 -+
-150 +
'1°0>< Ms4
MS1 50 + MS2
-20 15 20
Bod 3

Bod 5

200 -
MOMENTY [kNm]

—+— OBALKA UNOSNOSTI

[kN]

NORMALOVE SILY

[kN]

NORMALOVE SILY
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Bc. Michal Rejnart =

Skofepina na kombinaci ohybu a normalové sily vyhovuje.
Vypsané hodnoty zatiZzeni (M a N) jsou hodnoty primérované na
fezech, které jsou soucasti vysledk.
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smér (y): radialni

) b = 1000 )
[ %. .E' A {ASZ
A A A
—L o - Ast

As2 = 0,0001885 m?
As1=0,0001885 m?

smér (x): tangencialni

b = 1000

13
|
!
As2 =0,0001885 m?
As1 =0,0001885 m?

117

h= 150
]

d
LA N
r» X
w w
SR

L
~

Posouzeni skofepiny na smyk:

Pro bezpecnost bude smykova unosnost vypoctena bez vlivu
tlakové normalové sily.

k=1+ 20O—1+ 200—2342<20
B d 1~ e
c 0,18 0,18 012
Rd,C ,yC 1'5_ )

As  0,0001885
b-d 1,0-0,111

p = = 0,001698 < 0,02

1
Vra,c = (CRd,c k- (100 p; - fox)3 + kq Ucp) "b-d=
1
= (0,12 -2,0-(100-0,001698 - 25)3 + 0,15 - 0) -1,0-0,111 =
= 0,043135 MN = 43,135 kN
3 1
Umin = 0,035 k2 - f,2

= 0,035 - 2,0% - 25% = 0,495 MPa

Veae = (Vmin + ky " 0cp) -b-d = 0,495-10%-1,0-0,111 =
= 54,945 kN

Vemax = 3,354 kN < Vg4 . = 54,945 kN ...vyhovuje

Vymax = 9,282 kN < Vgq . = 54,945 kN ...vyhovuje

Konstrukce skofepiny na smyk vyhovuje. Hodnoty posouvajicich
sil v jednotlivych smérech jsou hodnoty priimérované na fezech.

Konstrukce je na mezni stav unosnosti vyhovujici.
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Priblizné ovéreni vnitinich sil vypoétem:

Pro vypocet bude zanedban vliv nesymetrického oblouku v jednom
sméru. Bude uvazovan vypocet pro symetricky oblouk v jednom i
druhém sméru, zatizeni tedy bude shodné rozdéleno do téchto
sméru.

a 22960 b

ﬁ}Ra Rbi}

ZS1: viastni tiha skorepiny

>
R

2x250

6x500

V|

785,927 1075 1122 1364 , 1831 1705
11 1 1 A

, 2669
7 7 A 7

a, = arctg(500/785) = 32,495°

K
N
Il

arctg(500/927) = 28,341°

arctg(500/1075) = 24,944°

«Q
o
R
I

a, = arctg(500/1122) = 24,019°
as = arctg(500/1364) = 20,131°
ag = arctg(500/1831) = 15,274°

a; = arctg(250/1705) = 8,342°
ag = arctg(250/2669) = 5,351°
z§=1,000m

Ji = 4,480 kN /m?

g11 = gr/cosa; = 4,480/cos 32,495 = 5,312 kN /m?

910 = g11/cosa; = 5,312/cos 32,495 = 6,298 kN /m?

21 = gr/cosa, = 4,480/cos 28,341 = 5,090 kN /m?

2.0 = g21/cos ay = 5,090/cos 28,341 = 5,783 kN /m?
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931 = gx/cos az = 4,480/cos 24,944 = 4,941 kN /m?
J3.0 = g31/Ccos az = 4,941 /cos 24,944 = 5,449 kN /m?
Jar = gr/cosa, = 4,480/cos 24,019 = 4,905 kN /m?
Jao = ga1/cos a, = 4,905/cos 24,019 = 5,370 kN /m?
Jsi = gi/cosas = 4,480/cos 20,131 = 4,771 kN /m?
Jso = gsa/cosas = 4,771 /cos 20,131 = 5,082 kN /m?
Je1 = gi/cosag = 4,480/cos 15,274 = 4,644 kN /m?
Je.0 = Je1/C0S ag = 4,644/cos 15,274 = 4,814 kN /m?
J71 = gr/cos a; = 4,480/cos 8,342 = 4,528 kN /m?
970 = g71/cosa; = 4,528/cos 8,342 = 4,576 kN /m?
Js1 = Ji/cos ag = 4,480/cos 5,351 = 4,500 kN /m?
Js.o = gs1/cos ag = 4,500/cos 5,351 = 4,519 kN /m?

9
Ry
ngz'n gso _ga.LT gso geo  gro gao gro geo _ gso G40 gao gzng_m
— /(///” ...... .w T ‘\\‘.\‘.“?\ i
£ @ 22960 2
ﬁRa Rbﬁ
_Ino- ln _
=S5

2

= 5,035 kN/m?

ZatiZeni, které pfenasi jeden smér:
g=1/,-5035=2517 kN/m

Ry =Ry=1/y-g-1=1/,-2,517-22,960 = 28,898 kN
M = 1/8 g l?

f=M/H
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Normalové sily ny:

(radialni smér)

£

=

Ha ~

! ;’- ‘Ra @
ZS7 — snih plny:

_M _g-lz/ _ 2,517 - 22,962 _
H= /f— g.f= /8_3’5—47,394kN

H, = H, = 47,394 kN

N = |H? 4+ R% = /47,3942 + 28,8982 = 55,509 kN

V misté uloZeni oblouku je normalova sila 55,509 kN od vlastni
tihy. Normalové sily vypoc¢tené na modelu programem scia
dosahuji hodnot 55,012 kN. Vysledky tedy mizeme povazovat za
vérohodné.

Pro dal8i ovéfeni bude vypocltena Normalova sila kombinace
6.10a (ZS1+ZS7+7S18)

ZS8: Snih plny
q = 0,8 kN/m?
ZatiZeni, které prenasi jeden smér:
g=1/,-08=0400 kN/m
Ry =Rp=1/y-q-1=1/,-0,400-22,960 = 4,592 kN
M = 1/8 g 12
f= M/H
_M _g-lz/ _ 0,400 - 22,962 _
H= /f_ g f= /8_3’5—7,531kN

H, = H, = 7,531 kN

N = |H?+R% =./7,5312 + 4,5922 = 8,821 kN

ZS18: Navéj
q=1,2 kN/m?
ls,=30m

Re=Ry=1/y-q-1;=1/5-12-3,0=1,800 kN

Ry 1,800
"~ sin aq " sin 32,495

= 3,350 kN
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Normalova sila Kombinace 6.10a;:
kombinace MSU:

Z V6,8t VpP " Yoo Q"+ Z YoV %,
=1 i>1

YO

S Ve - ZS1+7vq - o - (ZS8 + ZS18) =

=1,35-55,509 +1,5-0,5- (8,821 + 3,350) = 84,065 kN

Ngp = 84,065 kN (tlak)

V misté uloZeni oblouku je normalova sila 84,065 kN od
kombinace 6.10a. Normalové sily vypoétené na modelu
programem scia dosahuji hodnot 82,869 kN. Tato normalova sila
vychazi z generované, obalkové kombinace MSU STR/GEO
Souboru B.

-82,869 KN/~

Srovnani bylo provedeno z diivodu ovéfeni modelu a kvuli
rozdilnych hodnot dimenzacnich normalovych sil, které se
pohybuji od -112 kN/m do +144 kN/m. Vysoké tahové hodnoty se
vyskytuji v malych oblastech v ulozZeni, jedna se o chybu modelu.
Algoritmy vypoctd dimenzacnich veli€in nebudou ovéfovany.
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TECHNICKE
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Mezni stav pouzitelnosti:

Vnitini sily na rezech — char. kombinace.

Smeér Bod velicina hodnota
Myp+ kNm 2,587
MP1 XD+ max [ ]
Nxp [KN] -11,819
Myp.- kNm 1,838
MP2 XD- max [ ]
L Nxo [KN] 0,000
Tangencialni (x)
Nxp max [KN] 3,415
MP3
Myp+ [KNmM] 0,822
NxD min [kN] -71,722
MP4
Mo+ [KNm] 0,022
MyD+ max [kNm] 4,679
MP5
Nyp [KN] 0,107
Myp. kNm 1,978
MP6 yD- max [ ]
o Nyp [KN] -20,942
Radialni (y) N [kN] 1852
MP7 yD max ’
Myp+ [KNm] 1,622
Nyb min [KN -87,549
MP8 yD min [ ]
Myp- [KNm] 0,139
Vnitini sily na rezech — ¢asta. kombinace:
Smeér Bod velicina hodnota
Myp+ kNm 1,976
MP1 XD+ max [ ]
Nxp [KN] -15,645
Myp.- kNm 1,388
MP2 XD- max [ ]
L Nxp [KN] -13,554
Tangencialni (x)
Nxp max [KN] 0,000
MP3
Mxp+ [KNm] 0,381
NxD min [kN] -63,112
MP4
Myo- [KNm] 0,293
MyD+ max [kNm] 3,035
MP5
Nyp [KN] 0,000
Myp. kNm 1,463
MP6 yD- max [ ]
o Nyp [KN] -45,668
Radialni (y) N [kN] 0.560
MP7 yD max ’
Myp+ [KNm] 1,125
N in [KN -73,294
MP8 yD min [ ]
Myp.- [KNm] 0,367
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smér (y): radialni

b = 1000

>

| As2

. X As1

h= 150

L S ;
z2 =105
z1 =39

Vnitini sily na rezech — kvazistala. Kombinace (pouze vl. tiha).

Smér Bod veligina hodnota
Mo+ kNm] | 1,840
MPl xD max[ ]
Nyo [KN] -16,444
Mso.- kNm 1,286
MP2 XD- max [ ]
- Nyo [KN] -14,306
Tangencialni (x) N [kN] 0,000
MP3 xD max '
Myo+ [KNm] 1,317
MP4 XD min [ ]
MxD- [kNm] 0’347
Myo+ max [KNM] | 2,727
MP5 yD+ ma; [ ]
Nyo [KN] 0,000
Myb. kKNm 1,343
MPG yD- max [ ]
- Nyo [KN] -47,468
Radialni (y) N [KN] 0,356
MP7 yD max ’
Myp+ [KNm] 1,037
Nup i TKN -69,766
MP8 yD min [ ]
Myp- [KNm] 0,401

Prirezové charakteristiky idealniho prurezu — radialni

Pracovni soucinitel:

_E —200/  _—
a= S/Ecm = 2U0/31 = 64516

Moment setrvacnosti betonového priifezu:

I =i-b-h3=i-1000-0153=000028125m4
12 12 7 ’ '

Plocha betonu:

A.=b-h=1,0-0,15=0,15m?

Plocha vyztuze: 2 fady @ 6/150 mm

Ag =2-0,0001885 = 0,000377 m?

Plocha idealniho prifezu:

A=A, + A a=0,15+ 0,000377 - 6,4516 = 0,152 m?
Tézisté betonového prifezu:

T,=1/2-h=0,5-0,15 = 0,075 m
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smer (x): tangencialni

b =1000

%3

7

= 150
z2=111"

z1 =33

As2
As1

Tézisté idealniho prufezu:
T _Aczet+ (Asy 2t A zy) a
' Ac+ (A1 +452)

0,150,075 + (0,0001885 - 0,039 + 0,0001885 - 0,105) - 6,4516 _
0,15+ 2-0,00018856,4516 B

= 0,07495m

Vzdalenost tézist betonového a idealniho prarezu:
t,=T,—T; = 0,075 — 0,0749 = 0,000048 m
Vzdalenost t&zisté idealniho prafezu ke spodni vyztuzi:
tg =T; — z; = 0,07495 — 0,039 = 0,036 m

Vzdalenost tézisté idealniho prafezu k vrchni vyztuzi:
te, =z, — T; = 0,105 — 0,07495 = 0,030 m

Moment setrvaénosti idealniho prarezu:
Ii=1+A, t?+a Ayt +ta-Ag-t3 =
0,00028125 + 0,15 - 0,000048% + 6,4516 - 0,0001885

- (0,036% + 0,030052%) = 0,0002839 m*

Tuhost pIné pusobiciho prifezu:

B =1, E., =0,0002839-31-10° = 8 800,900 kNm?
Prafezovy modul idealniho priifezu ke spodnim viaknim:

w, =1 = 20092859 _ 403788 m?
47T, 7 0,07495 ’

Prafezovy modul idealniho prufezu k hornim viaknum:

_ Iy 0,0002839
~ h—T; 0,150 —0,07495

Wy =0,003783 m3

Prirezové charakteristiky idealniho priurezu — tangencialni

smér (x):

Pracovni soucinitel:

_E — 200/ _
a= S/Ecm = 2Y9/31 = 64516

Moment setrvaénosti betonového priifezu:

1 =i-b-h3=i-1000-0153=000028125m4
<12 12 7 ’ ’

Plocha betonu:
A.=b-h=10-0,15= 0,15 m?
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Plocha vyztuze: 2 fady @ 6/150 mm
Ag = 2-0,0001885 = 0,000377 m?
Plocha idealniho prifezu:
A=A, + A a = 0,15+ 0,000377 - 6,4516 = 0,152 m?
Tézisté betonového prifezu:
T,=1/2-h=0,5-0,15=0,075m
Tézisté idealniho prufezu:
=Ac'Zc+ (A1 721+ Agp " 25) " @ _
l Act (A1 +45) - a

0,15-0,075 + (0,0001885 - 0,033 + 0,0001885 - 0,111) - 6,4516 _
0,15 + 2-0,0001885 - 6,4516 N

=0,07495m

Vzdalenost t&zist betonového a idealniho prifezu:
t.,=T.—T; = 0,075 — 0,0749 = 0,000048 m
Vzdalenost t&zisté idealniho prifezu ke spodni vyztuzi:
ts1 =T; — 2z, = 0,07495 — 0,033 = 0,042 m

Vzdalenost tézisté idealniho prafezu k vrchni vyztuzi:
tgp =2z, —T; =0,111 - 0,07495 = 0,036 m

Moment setrvacnosti idealniho prifezu:

Ii=I. 1A, t?2+a-Ag t4 +a- Ay -t3 =
0,00028125 + 0,15 - 0,000048% + 6,4516 - 0,0001885 -

- (0,0422 + 0,036%) = 0,0002849 m*

Tuhost pIné pusobiciho prifezu:

B =1, E., =0,0002849 -31-10° = 8 831,900 kNm?
Prafezovy modul idealniho priifezu ke spodnim viaknim:

W, = ot = 200025 _ 003801 m?
7T, T 0,07495 ’

Prufezovy modul idealniho prufezu k hornim viaknum:

I; 0,0002849

W, = =
h = h—T,” 0,150 — 0,07495

= 0,003796 m3
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MP4 _ +
N
MPL _ +
N
MP6

Mezni stav omezeni napéti:

Tlakové napéti v betonu: (omezeni podélnych trhlin)
[charakteristickd kombinace]

Tangencialni smér (x):
locl < kiq - fer(t)

NxD,min _ MxD+,odp _ 71,722 0,022

MP4:g, = — _ _ _
Ou A W, 0,152  0,003801

= —477,643 kPa
ky-fa =0,6-25-10%-0,7 = 10 500 kPa
489,964 kPa < 10 500 kPa ...vyhovuje

Nivoap Mipsmax _ 11819 2587
A W, 0,152  0,003801

MPl:O'd:—

op = —758,367 kPa
758,367 kPa < 10 500 kPa ...vyhovuje
Radialni smér (y):

NyD,odp _ MyD—,max _ 20,942 _ 1,978 _
A Wy 0,152 0,003783

MP6: g, = —

= —660,641 kPa
660,641 < 10 500 kPa ...vyhovuje

NyD,max _ MyD—,odp _ 87,549 0,139

MP8: o, = — _ _ _
On A W, 0,152 _ 0,003783

= —612,723 kPa
612,723 < 10500 kPa ...vyhovuje

Tlakové napéti v betonu: (linearni dotvarovani betonu)
[charakteristickd kombinace]

Tangencialni smér (x):

locl <kzfex

ky* fo = 0,45-25-103 = 11 250 kPa
758,367 kPa < 11 250 kPa ...vyhovuje
Radialni smér (y):

660,641 kPa < 11 250 kPa ...vyhovuje
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MP2:

Q
zs1 =42

+ +
MP3:
+ + +
< (o))
Os2’ CI'])
+ =% (‘H
N
N \
MP5:
+ +
. 1 @
O's2 ot I
N
MP7:
+ +
. 1 Q
O's2 ot I
+ = C(H
=N i
MP1
- +
MP2

+

N
~

Tahové napéti ve vyztuZi: [charakteristicka kombinace]
Tangencialni smér (x):
o5 < k3- f yk

MxD—,max
I ci

NxD,odp
A

MP2:0-51=(+ 'Zsl)'a=

_(+0,000+ 1,838
~\" 0,152  0,0002849

' 0,042) 16,4516 = 1748 kPa

ks * fyr = 0,8-500-10% =400 000 kPa
1748 kPa < 400 000 kPa ...vyhovuje

MxD,odp .
Ici

NxD,max

A

MP3: 05, = (+ + Zsz) a =

—(+3’415+ 0,822
~\ 0,152  0,0002849

870 kPa < 400 000 kPa ...vyhovuje

Zsz)'a =

- 0,045) . 6,4516 = 4 789 kPa

: 0,039) +6,4516 = 870 kPa

Radialni smér (y):

M yD+max
I ci

NyD,odp
A

MP5: Osp = (+ +

_<+0,107+ 4,679
~\"0,152  0,0002839

4789 kPa < 400 000 kPa ...vyhovuje

MyD+
Ici

N yD,max
A

MP7: 05, = (+ + 'Zsz> a =

_<+ 1,852 N 1,622
~\0,07985 ' 0,0002839

: 0,045) 6,4516 = 1808 kPa

1808 kPa < 400 000 kPa ...vyhovuje

Mezni stav vzniku trhlin te;

Tahové napéti v betonu: [kvazistala kombinace]
to = 70% pevnost — 8 dni
Tangencialni smér (x):

0c < feem ()

Mips Nepoay 1840 16,444
MP1: o), = _ “xDiodp _ - = 376,536 kP
LTA A,  0,003796 0,152 @
Myp—  Nepoay 1,286 14,306
MP2: 0, = _ “xDiodp _ - = 244213 kP
% =Ty A,  0,003801 0,152 ’ .
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MP3 Myp+;0ap 1,317
MP3: 0, = 0% = 346,944 kP
+ + =W, T 0,003796 ’ ¢
% % Myp—oap Nep 0,347 60,580
= MP4: 0, = 0% _ XD — - = —307,260 kP
* % %= "y, 4,  0,003801 0,152 @
~ - fetm = 2,6 MPa
MP4
N ) N foem(®) = 2,6+0,7 = 1,82 MPa > MP1, MP2, MP3, MP4
? 7 | Radialni smér (y):
+ =
é é? MP5 Monr _ 2727 __ 100 856 kP
1op = = = , a
= " W, ~ 0,003783
MP5 Myp_ Nyp.oa 1,343 47,468
MP6: gy = == — 2227 — - = 42,251 kP
% % % ="y A, 0,003788 0,152 ’ ¢
_ Myp.. N 1,037 0,356
+ = yD+;0dp yD ’ ’
MP7:0;, = = + = 276,463 kP
% % ="y, A, _ 0,003783 ' 0,152 ¢
- - Myp_ap Nyp 0,401 69,766
MP8:g; = 222 _ Y2 — — = —353,126 kP
MP6 %a w, A, 0,003788 0,152 .
?’ 7 froem(® = 2,6+0,7 = 1,82 MPa > MP5, MP6, MP7, MP8
* - % Ve skofepiné nevzniknou zadneé trhliny od kvazistalé kombinace.
A
+ + Tahové napéti v betonu: [Casta kombinace]
N MP7 N N to = 70% pevnost — 8 dni

Tangencialni smér (x):

0c < feem()

- é_ MP1 MxD+ NxD;odp 1,976 15,64‘5

1 0p = - = —
MPS w, 4, 0003796 0,152
. . - Myp_  Nyp. 1,388 13,554

"‘, MP2: 0y = xD—  “YxD;odp — _
W, A, 0,003801 0,152

+ = ?’
A Mipsoap 0,381
MP3: gy, = —22%i0dp _ = 100,368 kP

- h w, 0,003796 a
Mpoap Nep 0293 63,112

MP4: g, =

W, A;  0,003801 0,152

Radialni smér (y):

MPS: g, = or 3035 o 273 kp
YO = Ty T 0,003783 O 4
Myp—  Nyp.oa 1,463 45,668
MP6: gq = 22— — 22 = -
%=y A, 0003788 0,152

= 417,620 kPa

= 275,996 kPa

= —338,125 kPa

= 85,772 kPa
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b =1000

150

h

Mypssoap , Nyp _ 1125 0,560

MP7: a,, = - +
h w, A,  0,003783 ' 0,152

= 301,067 kPa

Myp_oap Nyp 0367 73,294

MP8: = = _
%a w, A, 0,003788 0,152

= —385,312 kPa

fetm(@®) =2,6-0,7 = 1,82 MPa > MP5,MP6, MP7, MP8
Ve skofepiné nevzniknou zadné trhliny od ¢asté kombinace.

Mezni stav pretvoreni v okamziku dokonéeni:

Ecm(t) = (fcm(t)/fcm)o'3 “Ecm = (0:7/1)0'3 +31 = 27,854 GPa

-0,6 mm..-"".

K maximalnimu prahybu dochazi v oblasti nizkého sklonu klenby
v nesymetrickém fezu. Prihyb 0,6 mm je vyhovujici.

Mezni stav pretvoreni celkovy:

Pouzit cement tfidy CEM 32,5 N - tfida S
Stari betonu v okamziku zatizeni (odstranéni bednéni):
to = 8 dnll

Nahradni rozmér prifezu:

hy = Z-Ac/u= 2-0,15/2 =0,15m = 150 mm
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1—=g .
N \\6
21-8 \\ - N
: \\\Q __\\ \
T —
5 BN N H"“‘*—-u____ ~— cz025
R \ I~ . I G250
] C3017
10 \\ :‘\.\‘H._.____ C35/45
\ o | C40/50
S £48%8
20 ‘\-‘_____:_____ Chil C55067
AY - e B ceors” 2oBY
RS
= \ C90/05
50
100
70 B0 50 40 30 20 10 0 100 300 500 700 900 1100 1300 1500
ho(mm)

@ (o, to)
a) vnitini prostiedi = RH 50 %

Soucdinitel dotvarovani:
Efektivni modul pruznosti:

E.m 31

E.. = = = 6,078 GP
eI T 1 4 p(te;ty) 1441 @

o T,
. A NS
L ARSAN

A o,
7 s f —X =N SN
E
Q
Rucni pfepocet prahybu:
E.m(t) = 27,854 GPa E.erf = 6,078 GPa

Upocatetni = 0,6 mm

Ucelkové — Ecm(t)

upoééteéni Ec,eff

Ucetkove 27,854 06 27,854
= b P— .
06 6,078  Heelkove = U0 T qog

=2,7mm= 2,6 mm
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Kotevni délky — kotveni radidlni vyztuze do podpor (smér y):

=K
d2
T d-lprqa* foa :T['T'fyd
I — gfy_d
brad = 4 fra
ft;0,0S 1'8
fctd = Q" c)/c =1,0- 15 = 1,2 MPa

Foa = 22501 "Ny fora = 2,25-1,0-1,0- 1,2 = 2,7 MPa
6 434,78

lbirqa =357

= 241,54 mm

lpa =y @y a3 Q" s lprga =1,0-1,0-1,0-1,0-1,0- 241,54 =
lpa = 250 mm

lpmin = max{0,6 - 1 yqq; 100;100 mm} =

= max{0,6 - 241,54; 10 - 6; 100 mm} =

= max{144,92 mm; 60 mm; 100 mm}

Veskera vyztuz bude zavedena do podpor.

Kotevni délky — stykovani tangencialni vyztuze presahem

ag = (p1/25)*° = (100/25)*° = 2,0 » 1,5

log =04y 3" Qs Qg lprgg =1,0-1,0-1,0-1,0-1,5- 241,54 =
log = 362,31 mm - 500 mm

lomin = max{0,3 g " Uy rqa; 150; 200 mm} =

= max{0,3-1,42-241,54; 15 - 6; 200 mm} =

= max{102,89 mm; 90 mm; 200 mm}

Vzdalenost stfedll pfesahu: 1,3 - [,y = 1,3+ 362,31 = 471 mm -
- 500 mm

Bude stykovano 100 % vyztuze.

Pro kryti spodni vyztuZe budou pouzity liniové betonové
distanéniky W-BET pro kryti vyztuZze 30 mm. Pro zajisténi horni
vyztuze budou pouzity ocelové distanéniky UTH 06 vySky 60 mm.
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— ———

! 065h_| 0,65,

Kotevni délky — stykovani radidlni vyztuze presahem (smér v):

ag = (p1/25)%° = (100/25)%° = 2,0 > 1,5

log =04 Q@3- Qs Qg lprgg =1,0-1,0-1,0-1,0-1,5- 241,54 =
log = 362,31 mm - 500 mm

lomin = max{0,3 " " lprqa; 150; 200 mm} =

= max{0,3-1,42 - 241,54; 15 - 6; 200 mm} =

= max{102,89 mm; 90 mm; 200 mm}

Vzdalenost stfedll pfesahu: 1,3 - [,4 = 1,3+ 362,31 = 471 mm -

- 500 mm

Vrchol skofepiny bude vyztuzeny kari vyztuzi KD 35 (5/100/100)

0,005% 1000
4 100

Agmin = 1,521-107* m? < Ay = 1,963 - 10~*m?

s=1 = 1,963 - 10"*m?

5 434,78

lbrqa =357

= 201,287 mm

log=ay -z az-as-ag-lprqa =10-1,0-1,0-1,0-2,0-201,287
= 402,574 mm - 450 mm

lomin = max{0,3 " Qg " lprqa; 150; 200 mm} =

= max{0,3+2,0-201,287;15 - 4; 200 mm} =

= max{120,772 mm; 60 mm; 200 mm}
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Doplnéni interakénich diagramu o vSechny body na fezech —
primérované hodnoty:

OBALKA UNOSNOSTI — TANGENCIALNi SMER (X)
-200

-150

-100

-20 20
' Bod 3 l
Bod 5
200 =~
MOMENTY [kNm]
—+— OBALKA UNOSNOSTI
OBALKA UNOSNOSTI — RADIALNi SMER (Y)
-200
-150
-100
-50
-20 15 20

Bod 3

Bod 5

200 -
MOMENTY [kNm]

—+— OBALKA UNOSNOSTI
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Prstenec
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Zatézovaci stavy
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4 L - - -
— =)= -
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-
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o1
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“
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i
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u

/
o | 0,281
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587
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ZS31 — VITR ATIKA IV [KN/m]
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ZS32 — PREDPETI [kN/m] — to — po vypo&tené ztraté 11,12 %.
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MSU — Kombinace — obalka (bez pfedpinaci sily):

Dilec css dx Stav N Vy vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] | [kNm] | [knm]

B8 CS1 - Obdélnik 3,607 | MSU/374 153,029 -0,139 0,005 0,054 -1,093 1,199
B1 CS1 - Obdélnik 5,590 | MSU/2 864,314 | 14,265 00,000 | 2,547| 38747 4,498
B4 CS1 - Obdélnik 5,590 | MSU/3 848,733 | -16,123 104,494 1,438 -40,872 2,330
B2 €51 - Obdélnik 1,623 | MSU/4 848,855 | 16,128 | -104471| -1,432| -40,871 2,322
B2 CS1 - Obdélnik 1,623 | MSU/5 846,072 15,582 | -105,395| -1,753| -40,787| 2,726
B4 €51 - Obdélnik 5,590 | MSU/5 845,957 | -15,577| 105,415 1,758 | -40,787| 2,733
B6 C51 - Obdélnik 1,262 | MSU/6 668,600 8,335 64,883 | -4,154 4054|2811
B10 CS1 - Obdélnik 5,951 | MSU/6 668,634 -8,339 64,955 4,155 -4,078 2,805
B4 CS1 - Obdélnik 5,410 | MSU/5 784,991 4,438 3,576 | 1,092| -68,453| 5,106
B1 €s1 - Obdélnik 0,000 | MSU/7 717,184 -1,913 0,083 0,508| aa,677| -7417
B2 CS1 - Obdélnik 0,180 | MSU/4 847,894 0,845 10,814 | 0,064 42,478 -8,717
B3 CS1 - Obdélnik 5,410 | MSU/8 714,986 -5,904 32,680 2,826 -53,921 6,839

MSP — Charakteristicka kombinace (s prfedpétim t..):

Dilec css dx Stav N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] | [knm] | [knm] | [knm]
B9 Cs1 - Obdélnik 1,623 | MSP_CHAR1/375 -321,176| -1,670| -58,325| -1,362| -21,159| -0,950
B2 CS1 - Obdélnik 1,084 | MSP_CHAR1/376 121,801 | 1,607 74177| -0,728| -37,082| 0,970
B4 CS1 - Obdélnik 5,590 | MSP_CHAR1/377 54,617 | -4,765 85,188 1,396 -31,964 -0,265
B2 CS1 - Obdélnik 1,623 | MSP_CHAR1/378 54715| 4,769| 85,170 -1,392| -31,964| -0,271
B2 CS1 - Obdélnik 1,623 | MSP_CHAR1/379 53,553 4,550 | -85,623 -1,580 -31,901 -0,025
B4 CS1 - Obdélnik 5,590 | MSP_CHAR1/379 53,457 -4,546 85,640 1,584 -31,902 -0,019
B6 €51 - Obdélnik 1,262 | MSP_CHAR1/380 79,751 0,644| 55210 -3,463 2,247| 2,387
B10  |CS1- Obdélnik 5,051 | MSP_CHAR1/380 79,727| -0,648 55,260 | 3,463 2,264| 2,382
B4 CS1 - Obdélnik 5,410 | MSP_CHAR1/379 105,981| -2,914| -50,008| 0,793| -51,182| 0,788
Bl CS1 - Obdélnik 0,000 | MSP_CHAR1/381 -57,349 -1,372 -0,814 0,384 37,059 -1,416
B5 CS1 - Obdélnik 6,311 | MSP_CHAR1/382 84,473 0,054 4,629 1,060 14,048 | -3,007
B6 CS1 - Obdélnik 1,443 | MSP_CHAR1/380 -79,745 0,095 -63,100 -3,343 -12,968 2,453

MSP — Casta kombinace (s pfedpé&tim t..):

Dilec css dx Stav N Vy vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] | [kNm]
B9 CS1 - Obdélnik 1,623 | MSP_CASTA1/384 -273,686 | -0,966| -64,879| -1,621| -23,539| -0,500
B2 CS1 - Obdélnik 2,164 MSP_EASTA1[3B5 17,587 1,046 56,820 -0,283 -14,593 0,279
BS €51 - Obdélnik 5,410 | MSP_CASTA1/385 76,067 | -2,481| 55960 0431| -40,164| -0,585
B1 CS1 - Obdélnik 1,803 | MSP_CASTA1/385 76,938 | 2,479 55,056| -0,432| -40,164| -0,583
B2 CS1 - Obdélnik 1,623 | MSP_CASTA1/385 -72,140 2,063 | -69,646 -1,318 -25,653 -0,431
B4 CS1 - Obdélnik 5,500 | MSP_CASTA1/385 72,217 -2,060| 69,659 1,321 -25653| -0,426
B6 CS1 - Obdélnik 1,262 MSP_EASTA1/385 -150,351 0,154 -51,800| -2,648 -2,255 1,020
B10  |CS1 - Obdélnik 5,051 | MSP_CASTA1/385 150,317 | 0,155 51,808 | 2,647 2,256 | 1,017
B1 CS1 - Obdélnik 1,803 | MSP_CASTA1/386 -68,696 2,298 55,892| -0,546| -40,885| -0,373
B7 CS1 - Obdélnik 7,213 | MSP_CASTA1/387 247128| 0,174 0,184 0,000| 31,290| 0,143
BS CS1 - Obdélnik 6,311 | MSP_CASTA1/388 151,420 0,103 38,264 1,427 12,872 | -1,493
B6 CS1 - Obdélnik 1,443 | MSP_CASTA1/385 150,351 | -0,133| -59,274| -2,534| -12,310| 1,022

MSP — Kvazistala kombinace (s pfedpétim to):

Dilec css dx Stav N Vy Vz Mx My Mz
[m] [knN] [kn] [kN] [kNm] [kNm] [kNm]
BY CS1 - Obdélnik 1,623 | MSP KVAZISTALA/383 -347,940| -1,873| -66,535| -1,690| 23,998 -0,834
B2 CS1 - Obdélnik 2,525 | MSP KVAZISTALA/383 -52,869| 0,550 14,173 0,121 1,003 0,077
B7 CS1 - Obdélnik 1,623 | MSP KVAZISTALA/383 324,429 | -2,495| -64,738| -1,980| -22,825| -0,055
B9 CS1 - Obdélnik 5,590 | MSP KVAZISTALA/383 -324,344 2,491 64,749 1,991 -22,827 -0,055
B7 CS1 - Obdélnik 5,410 | MSP KVAZISTALA/383 -244,400 -1,320| -67,850 0,837 -37,029 -1,106
B9 CS1 - Obdélnik 1,803 | MSP KVAZISTALA/3E3 -244,479 1,311 67,844 -0,839 -37,017 -1,101
B6 CS1 - Obdélnik 1,262 | MSP KVAZISTALA/383 247305| -0,782| -50,044| -2,510 2,083 0,826
B10 CS1 - Obdélnik 5,951 | MSP KVAZISTALA/383 -247,272 0,781 50,952 2,509 -2,084 0,823
B1 CS1 - Obdélnik 1,803 | MSP KVAZISTALA/383 150,566 | 2,134 61,844 | -0,500| -38,378| -0,077
B7 CS1 - Obdélnik 7,213 | MSP KVAZISTALA/383 347,710 0,251 0,127 -0016| 30,322 0,8%
B6 CS1 - Obdélnik 5,410 | MSP KVAZISTALA/383 264,106 | -0,196 1,205| 0,758| -36,201| -1,356
B7 CS1 - Obdélnik 0,541 | MSP KVAZISTALA/383 -324,313 0,026 -21,236 -1,579 23,886 1,282
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Vysledky uvazované v prubéhu vypoctu:

MSP — Charakteristicka kombinace (s pfedpétim t.. 5% okamzité + 5%
provozni):

Dilec css dx Stav N Vy vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] | [kNm]
B9 CS1 - Obdélnik 1,623 | MSP_CHAR/1 -412,416 | -2,855| -58,325| -1,388| -20,975| -1,268
B2 CS1 - Obdélnik 2,164 | MSP_CHAR/2 61,410 1,127 69,981 | -0,496| -18,709 0,574
B1 CS1 - Obdélnik 0,000 | MSP_CHAR/3 -171,163| -4,118 -0,132 1,149 33,100 -0,204
BS CS1 - Obdélnik 7,213 | MSP_CHAR/3 171,188| 4,124 0168| -1,151 33,060 | 0,202
B2 CS1 - Obdélnik 1,623 | MSP_CHAR/4 37,685 3,365| -85,623| -1606| -31,718| -0,343
B4 CS1 - Obdélnik 5,500 | MSP_CHAR/4 37,781 -3,361| 85,640 1,610 -31,718| -0,337
B6 CS1 - Obdélnik 1,262 | MSP_CHAR/3 -170,957 -0,279 -55,210| -3,483 -2,063 2,449
B10  |CS1 - Obdélnik 5,051 | MSP_CHAR/3 170,933 0,275 55260 | 3,483 2,080 | 2444
B4 CS1 - Obdélnik 5,410 | MSP_CHAR/4 20,428| -2,806| -56,882 0,782| -50,538 0,305
B1 CS1 - Obdélnik 0,000 | MSP_CHAR/5 148,504 | -1,372 -0,814 0384| 37,244 -0,770
B5 CS1 - Obdélnik 6,131 | MSP_CHAR/6 -175,658 -0,109 51,205 1,241 5,754 | -2,704
B6 CS1 - Obdélnik 1,082 | MSP_CHAR/7 214,260 -0,159| -43,065| 3,240 6,742 | 2,598

MSP — Casta kombinace (s pfedpé&tim t.. 5% okamZité + 5% provozni):

Dilec css dx Stav N Vy vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] | [kNm] | [kNm]
B9 CS1 - Obdélnik 1,623 | MSP_CASTA/8 -364,925| -2,151| 64,879| -1,647| 23735 | -0,008
B2 CS1 - Obdélnik 2,344 | MSP_CASTA/9 -37,456 | 0,787 31,077| 0,158 5,070 | 0,095
B7 CS1 - Obdélnik 1,623 | MSP_CASTA/10 342,358 | -2,758| -63,152| -1,935| -22,225| -0,158
B9 CS1 - Obdélnik 5,590 | MSP_CASTA/10 -342,276 2,754 63,163 1,937 -22,227 -0,158
B7 CS1 - Obdélnik 5,220 | MSP_CASTA/11 190,888 | -1,706| -69,716| 0,205| 24,470| -0,811
B4 €51 - Obdélnik 5,590 | MSP_CASTA/9 163,455 | -0,875| 69,659 1,347 |  25470| 0,744
B6 CS1 - Obdélnik 1,262 MSP_EASTJ’\J’Q -241,557 -0,769 -51,800 | -2,669 -2,071 1,082
BI0 | CS1 - Obdélnik 5,951 | MSP_CASTA/9 241,523 | 0,768 51,808 | 2,667 2,072 1,079
B1 CS1 - Obdélnik 1,803 | MSP_CASTA/12 -145,234 2,191 62,663 -0,535| -40,242 -0,857
B7 CS1 - Obdélnik 7,213 MSP_EASTJ’\J’B -338,283 0,174 0,184 0,000 31,475 0,788
B6 CS1 - Obdélnik 5,410 | MSP_CASTA/14 280,411 0,018 0,529| 0,741| -35007| -1,460
B7 CS1 - Obdélnik 0,541 | MSP_CASTA/10 342223 |  -0,102| 20,718 -1,532 23343 | 1,391

MSP — Kvazistala kombinace (s pfedpétim t.. 5% okamzité + 5% provozni):

Dilec css dx Stav N Vy vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] | [kNm] [kNm]
B9 CS1 - Obdélnik 1,623 [ MSP_KVAZI/15 -354,790 -1,962 -66,535 -1,692 -23,984 -0,858
B2 CS1 - Obdélnik 2,525 | MSP_KVAZI/15 -56,597 0,548 14,088 -0,116 -1,943 0,061
B7 CS1 - Obdélnik 1,623 | MSP_KVAZI/15 331,279 | -2,584| 64,738 -1,991 22,811| -0,079
B9 CS1 - Obdélnik 5,590 | MSP_KVAZI/15 -331,194 2,580 64,749 1,993 -22,813 -0,078
B7 CS1 - Obdélnik 5,410 | MSP_KVAZI/15 250,146 | -1,312| -68,358 0,836| 36,980| -1,143
B9 51 - Obdélnik 1,803 | MSP_KVAZI/15 250,226 1,303| 68,352] -0,838| -36968] -1,138
Bo CS1 - Obdélnik 1,262 [ MSP_KVAZI/15 -254,152 -0,851 -50,944 | -2,512 -2,0609 0,831
B10  |CS1 - Obdélnik 5,951 | MSP_KVAZI/15 254,120 0,850 50,952 | 2,510 2,070 0,828
B1 CS1 - Obdélnik 1,803 [ MSP_KVAZI/15 -165,312 2,126 62,352 -0,499| -38,330 -1,013
B7 CS1 - Obdélnik 7,213 | MSP_KVAZI/15 -354,554 0,251 0,127 -0,016 30,336 0,945
B6 €51 - Obdélnik 5,410 | MSP_KVAZI/15 270,232 -0,149 1,039 0,758| 36,172] -1,393
B7 CS1 - Obdélnik 0,541 | MSP_KVAZI/15 -331,157 -0,003 -21,236 -1,580 23,900 1,322

MSP — Kvazistala kombinace (s pfedpétim to 5% okam?zité):

Dilec css dx Stav N Vy vz Mx My Mz
[m] [kN] [kN] [kN] | [kNm] | [kNm] | [kNm]
B9 51 - Obdélnik 1,623|MSP/1 | -393,113| -2,459| -66,535| -1,703| -23,907| -0,991
B2 C51 - Obdélnik 3,607 | MSP/1 -75,038| 0214 0,026| -0,085 0,629 0,007
B7 CS1 - Obdélnik 1,623 [ MSP/1 -369,601| -3,082 -64,738 -2,002 -22,734 -0,212
B9 CS1 - Obdélnik 5,590 | MSP/1 360,516| 3,078|  64,740| 2,004| 22,736| -0,212
B7 CS1 - Obdélnik 5,410 | MSP/1 282,204| -1,267| -71,202| 0,831| -36,710] -1,346
BO CS1 - Obdélnik 1,803 | MSP/1 282,373 1,258| 71,196 -0,833| 36,698| -1,341
B6 CS1 - Obdélnik 1,262 [ MSP/1 -292,461 -1,239 -50,944 | -2,520 -1,991 0,857
B10  |CS1- Obdélnik 5,951 | MSP/1 202,428|  1,237| 50052| 2,519 1,003 | 0,854
B1 CS1 - Obdélnik 1,803 | MSP/1 107,450 2,081 65196 | -0,405| -38,060| -1,216
B7 Cs1 - Obdélnik 7,213 | Msp/1 302,841 0,251 0127| -0,016| 30,413 1,216
B6 CS1 - Obdélnik 5,410 | MSP/1 -304,499 0,114 0,112 0,754 -36,009 | -1,599
B7 CS1 - Obdélnik 0,541 | MSP/1 360,447 -0,170| -21,236| -1,584 23,078| 1,548 301
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Dimenzovani prstence/vénce:

Vypocéet:

Prstenec je zatizen vodorovnymi a svislymi slozkami reakci od
skofepiny a od atiky. Prstenec je vetknut do Zelezobetonovych
obvodovych stén. V mistech projektovanych otvor pod prstencem
(mezi sténami) vznikaji vnitini sily: N, Vy, Vz, Mx, My, Mz.

Maximalni hodnoty vnitfnich sil vznikaji ve sténé 3—4.

Modely:

Vypoctovy model je sestrojen ze skruze, ktera je uloZzena na
Zelezobetonovych sténach. V prvnim modelu bude pocitano

s tuhym vetknutim prstence, kdy jsou stény tuhé nepoddajné
konstrukce. Druhy model bude osazen na pruznych podporach,
které budou charakterizovat osovou a ohybovou tuhost stén. Ve
tfetim modelu budou k prstenci namodelovany stény.

Model 1:
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Model 2:

Vypocet tuhosti podpor:

Svisla tuhost (tuhost 2):

Je dana osovou tuhosti Zelezobetonovych stén, které nesou celou
konstrukci skofepiny. Pro vypocet je tloustka stény uvazovana na
200 mm. Vyska stény je 2,5 m.

k_E-A_31-103-0,2
ol 2,5

= 2480,000 MN/m

Vodorovna tuhost (tuhost Y):

Je dana ohybovou tuhosti Zelezobetonovych stén. Bude
predpokladan minimalni stupen vyztuzeni.

Agmin = 0,002 -4, = 0,002-0,2-1,0 = 0,0004 m?
A, = 1606 = 0,000452389 m?

Moment setrvaénosti betonového priifezu:

1 =i-b-h3=i-10-023=0000666m4’
<12 12 7 ' '

Pracovni soudinitel:
a="sfp =200/, = 64516

Plocha betonu:

A.=b-h=1,0-02=0,2m?

Plocha idealniho prifezu:

A=A, +A; a=02+0,000452389 - 6,4516 = 0,2029 m?
Tézisté betonového prarezu:
T,=1/2-h=0,5-0,2=0,100m

Tézisté idealniho prufezu:

T, =T, = 0,100 - prifez je symetricky vyztuzen
Vzdalenost tézisté idealniho prafezu ke spodni a horni vyztuzi:
ts12, = T; —d; = 0,100 — 0,039 = 0,061 m

Moment setrvaénosti idealniho prafezu:

Iy=I+A tZ+a-As-ts, =

0,000666 + 0,2 - 02 + 6,4516 - 0,000452389 - 0,061% =

= 0,000677526 m*
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Vypodctovy model:

=—<]:F

5 7

Ohybovy moment:

F*

Fiktivni nosnik:

Wt

F

Pruhyb:

M 1 F-D
YSETIT3 Ed
Z toho tuhost:

k_F_3'E'I_3'31'103'0,000677526_40326MN
u- B 2,53 = 4,0326 MN/m

Ohybové tuhost kolem osy X (tuhost Rx):

V1 F
PEEIT2 E
F-1 2-E-1 2-31-10%-0,000677526
k = = = =
1) l 2,5
= 16,8026 MNm/rad
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Model 3:

Ulozeni stén na tuhych podporach

305




VYSOKE UCENI FAKULTA
TECHNICKE STAVEBNI

Bc. Michal Rejnart - FAKULTA
[ |sravesn

a zdénych konstrukci

Srovnani vysledku:

Srovnavaci tabulka

model
Vnitfni sily
1 2 3

N [kN] 128,720 723,428 813,988
Vy [kN] 133,706 128,887 130,381
V; [kN] 121,347 121,324 121,445

M [kNm] 5,503 5,436 7,714
My [KNm] pole 34,680 34,289 43,420
My [kNm] podpora -72,916 -73,265 -71,842
M, [kNm] pole 29,670 60,334 37,109
M; [kNm] podpora -73,396 -73,548 -66,622

Normalové sily modelu 1 se li§i od modeld 2 a 3 o stovky kN,
uvazovani podpor v modelu 1 charakterizuji konstrukci nejméné.
Ostatni hodnoty vnitfnich sil vychazeji pfiblizné podobné. Hodnoty
Vy a M; jsou velmi zavislé na celkovém modelu (aproximace kruhu
na n—uhelnik).

Priblizné ovéreni vnitinich sil vypoétem:

e
N Ovéreni normalové sily:
4 \ ZS1 — vlastni tiha:
b

Primérna hodnota zatizeni: g = 45,268 kN /m

. v X —_—
\ f } ZS7 — zatizeni snéhem:
- S
\;, ™, é‘/ Priimérna hodnota zatizeni: g = 7,618 kN/m
< 4 ZS18 — navéy:
RN "

Primérna hodnota zatizeni: g = 1,739 kN/m

Kombinace 6.10a:

Ve ZS1+7vq - (ZS7 + ZS18) =
=1,35-45268+1,5-0,5- (7,618 + 1,739) = 68,129 kN/m
Polomér prstence:

_d 22,960
"TT T

=11,48m
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Tahova normalova sila:

N=g-r=268129-11,48 = 782,121 kN

Vypoctena normalova sila se pfiblizné shoduje s modelem 2 a 3.

Model 4:

Z duvodu nepfesnych hodnot Vy a M; je vytvofen pfesné&jsi model
realného kruhového tvaru. Prstenec je uloZzen na
Zelezobetonovych sténach jako v pfipadé modelu 3.

Vnitin’ sily m°4de'
N [kN] 864,315
Vy [kN] 16,128
V, [kN] 105,415
My [kNm] 4,155
My [KNm] pole 44,678
My [kKNm] podpora -68,453
M, [kNm] pole 8,717
M. [kNm] podpora -6,839

T—

Tty &:‘I . ’ Q;I: %

Prstenec bude dimenzovan na vysledky vnitfnich sil z modelu 4.
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Vzhledem k velké tahové sile budou navrZzena nesoudrzna
pfedpinaci lana.

Navrh predpéti:

Normalova sila: N = 864,315 kN
Lano: Y186057-15,7-A

fox = 1860 MPa

A, =150 mm?

fro1x = 1640 MPa

fro1k _ 1640
Y 1,15

foa = = 1 426,087 MPa

Opmax = Min{0,8 " for; 0,9 fro 11} =
min{0,8 - 1860; 0,9 - 1640} = min{1488; 1476}
Opmomax = Min{0,75 - 15 0,85 * f0 11}
Satizent: = min{0,75 - 1860; 0,85 - 1640} = min{1395; 1394}
Okamzité ztraty: 5 %
Opmo = 0,95 * Gpmax = 0,95 - 1476 = 1 402,2 MPa — 1394 MPa
Ppmomax = Opmomax * Ap = 1394-10%-150-107¢ = 209,1 kN
Pfedpinaci sila v dobé vneseni predpéti:
Py =4-209,1 = 836,4 kN

Pro pfedepnuti budou pouZity 4 monostrandy.

PrepocCet predpinaci sily na zatizeni:

Py _ 8364
p= d/2 ~ 22,96/2

= 72,857 kN/m?

Provozni ztraty: 5 %
P, =0,95-836,4 = 794,58 kN

P, 794,58
P=472 " 2296/2

= 69,214 kN/m?
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=

1

monostrandy

Vnitini sily (maximaini) | MO0
N [kN] 136,200

Vy [kN] 6,174
V. [kN] 105,415

My [KNm] 4,155

My [KNm] pole 44,678

My [KNm] podpora -68,453

M. [KNm] pole 3,663

M; [KNm] podpora -2,935

Navrh prstence:

Navrh kryti vyztuze:

(&)
o

350

Cmin,dur = 25 mm

Cmin = 25 mm

Acge, = 5mm

Maximalni plocha vyztuze:

Cminp =90+5=18+5=23mm

A; = 6018 = 0,0015268 m? < A oy

e Predpokladany primér vyztuze: 18 mm

Cnom = Cmin + ACgey = 25+ 5 =30mm

Vnitini sily prstence véetné predpéti v ¢ase ¢,

Je navrzen profil 200x350 mm, prifez je symetricky vyztuzen.

Cmin = max{cminrb; Crmin,dur; 10 mm} = max{23 mm; 25 mm; 11 mm}

Kryci tloustka hlavni vyztuze je 36 mm, kryti trminkd je 30 mm.

As,max =0,04-b-h=0,04-0,2-0,35=0,0028 m2
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Beton:
0, /
" E——
of
L —1=
(1' l) fr.? E.L‘LL? E(
Ocel:
ke e
it pmT
borf C—
FE}'d ;Eud I‘E‘uk {>£$
200
Tp)
<
I
N
©
As2 | [PFO )2/
Tp]
o rd
™ o
1l L
- ™
As1

zc = 149

o
1

zs2 =130

d1 =454 [P
B
&

acC

=2
Fs2

L zs1=130

——— Fs1

Vypocet bodt interakéniho diagramu — posouzeni na M+N —
smeér z:

Bude proveden vypocet pro priifez s vyztuzi (318) pfi spodnim a
pfi vrchnim povrchu. As1 = As2.

Agy = 0,000763 m? Ag, = 0,000763 m?

d; =45mm d, = 45mm

d =305mm d =305mm

Zs1 = 130 mm Zg; = 130 mm
beton:

fek = 25 MPa foa = 16,667 MPa
Ecuz = 3,5 %o &3 = 1,75 %o
ocel:

fyk =500 MPa fya = 434,78 MPa
E =200 GPa eya = 2,17 %o

Bod 3: (v tlatenych vlaknech betonu dosazeno equ3; prosty ohyb)
Ngg = 0 kN

Horni vyztuz nebude pIné vyuZita a bude v tlacené &asti betonu.
Spodni vyztuz bude piné vyuzita.

€cuz _ Es2
x x—d,

Ecus
x

Fy = Ay, - 05 = 0,000763 - 434,78 - 103 = 331,737 kN
0,0035

3,5
Ep =" (x—dy)=——(x—45)

Fy = Ag - £, - Eg = 0,000763 - 200 - 106 -

+(x — 0,045) =

24,0345
=5341————

Fc=b'/1'X'fcd=0,2'O,8'X'16,667'103=2666,72'x
Npqg =0=—F, —Fs + Fgy

+ 331,737 =

24,0345
= —2666,72x — (534,1 - —)

24,0345
= —2666,72+x — 202,363+ ——=0
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L zs1 =130 L

—> Fs1

—2666,72 - x? — 202,363 - x + 24,0345 = 0
2666,72 - x2 + 202,363 - x — 24,0345 =0

—b +Vb% — 4ac B
2a -

X12 =

_ —202,363 + \/202,3632 —4-2666,72 - (—24,0345) _

2-2666,72

{ 0,064294556
L21-0,140179164

_&us N 2 _ _
gy = (x dZ)_O,O64294556 (0,064294556 — 0,045) =
= 1,050 %o

F, = Ag - €5 - Es = 0,000763 - 200 - 1,050 - 103 = 160,23 kN
Fo=b-A-x-f,q =02-08-0,064294556- 16,667 - 103 =
= 171,455 kN
Npg =0 = —F, — Fy, + Fy; = —171,455 — 160,230 + 331,737 =
=0,052~0

h x. 0350 0,064294556-0,8

Zp=—-——=

2 2 2 2

= 0,14928 m
Mgg = F, "z + Fgp " gy + Fg1 " 751

=171,455-0,14928 + 160,230,130 + 331,737 - 0,130 =
= 89,550 kNm

Bod 4: (ve spodni vyztuzi dosazeno eyq, N.0 prochazi horni
vyztuzi)

&1 = Eyg = 2,17 %0 &2 = 0 %o
Es1 _ &
h—d,—d, d,
&40 d 2,17 - 0,045
g, L2 o = 0,375%o

“h—d,—d, 0,350 — 0,045 — 0,045
V betonu neni pfekroeno pretvoreni €5,
Fyy = Ay - 05 = 0,000763 - 434,78 - 103 = 331,737 kN
Nggq = Fg = 331,737 kN

Mgq = Fs1 - gy = 331,737 - 0,130 = 43,125 kNm
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"

L zs1 =130 1/ zs2 =130 L

<~ ——> Fs2

~ ——> Fs1

200

A d3 =45

R
5
o
350

Bod 5: (tahové poruseni prafezu)

&1 = & = 2,17 %o

051 = €5+ E = 2,17 200 = 434,78 MPa

Fgy = Fgy = 051 - Agy = 434,78 - 103 - 0,000763 = 331,737 kN

Nga = Fo1 + F5, = 331,737 + 331,737 = 663,474 kN

Mgy = —Fsy " Zg; + Fe1 * g1 = —331,737 - 0,130 + 331,737 - 0,130 =
= 0,000 kNm

Vypocet bodu interakéniho diagramu — posouzeni na M+N —
sméry:

Bude proveden vypocet pro prufez s vyztuzi ve tfech vrstvach, pfi
spodnim a vrchnim povrchu a uprostifed. As1 = As3, As2.

Ag; = 2018 = 0,000508 m? Ag, = 2018 = 0,000508 m?
dy =45mm d, =100 mm

d =155mm d =100 mm

Zs1 = 55mm Zs; = 0mm

Ag; = 2018 = 0,000508 m?
d; =45mm
d =155mm

Zs3 = 55mm

beton:

fex =25 MPa fea = 16,667 MPa
Ecuz = 3,5 %o g3 = 1,75 %o
ocel:

fyk =500 MPa fya = 434,78 MPa
E =200 GPa eya = 2,17 %o

Bod 3: (v tlaCenych vlaknech betonu dosazeno equ3; prosty ohyb)
Ngg = 0 kN

Horni vyztuz nebude plné vyuzita a bude v tlaéené ¢asti betonu.
Spodni vyztuz bude pIné vyuzita. Prostfedni vyztuz nebude piné
vyuZzita a bude v tazené oblasti.
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€cu3 _ €s2 €s3

X d,—x x—dj

0,0035

&
sy = %3 (d, —x) = - (0,100 — x)

0,0035

&
£y =22 (x - dy) = - (x — 0,045)

Fyy = Agy - 05 = 0,000508 - 434,78 - 103 = 220,868 kN

0,0035
Fsp = A; - 52+ Eg = 0,000508 - 200 - 10° - ——— (0,100 — x) =
35,56
= —355,6 +
0,0035
Fsg = A; - &3+ By = 0,000508 - 200 - 10° - ———- (x = 0,045) =

Fc=b'/1'X'fcd=O,35'0,8'X'16,667'103=4666,76'x
Npag =0=—-F —Fg+Fp+Fy =

16,002 35,56

) + (—355,6 + —) +
X

= —4666,76"x — (355,6 -
+220,868
Ngq = —4 666,76 - x> — 490,332 - x + 51,562 = 0

—b + Vb2 — 4ac B
2a N

X12 =

490,332 +/490,3322 — 4 - (—4666,76) - 51,562
- 2+ (—4666,72) B

—0,170046211
xLZ{ 0,064976269

Ecus
Esp = X '(dz_x) =

35

=———.(0,100 — 0,064976269) = 1,8865 ¢
0,064976269 ( ) Vo0

€cus
Es3 = x '(x_d3)=

3,5

= .(0,064976269 — 0,045) = 1,0760 ©
0,064976269 ©, ,045) =1, o0
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wn
wn
] oc
N
a Fc
T Fs3
- > Fg2- -
h.. i
Il
9 gF ——>Fs
wn
1
@
N
f——>Fs2
SF > Fst
w0
I
0
N

Fy = Ay, - 05 = 0,000508 - 434,78 - 103 = 220,868 kN
Fyy = A - €55 + E5 = 0,000508 - 200 - 1,8865 - 103 = 191,668 kN
Fy3 = A, - €53 - E; = 0,000508 - 200 - 1,0760 - 103 = 109,321 kN
Fo=b-1-x-f,q =0,35-0,8-0,064976269 - 16,667 - 10° =
= 303,228 kN

h x. 0200 0,064976269-0,8

Ze == ——

2 2 2 2

=0,07401m

Npg =0=—F, —F3+F +Fy =

= —-303,228 — 109,321 + 191,668 + 220,868 = —0,013 = 0 kN
Mgg = F, "z + Fg3 g3 + Fgy " 251 =

= 303,228 -0,07401 + 109,321 - 0,055 + 220,868 - 0,055 =

= 40,602 kN

Bod 4: (v krajni vyztuzi dosazeno eyq, N.0 prochazi vyztuzi As3)
&1 = Eyg = 2,17 %0 &2 = 0 %0
€s1 _&
h—d,—d; dj
_ Egrdy 2,17 - 0,045
"~ h—d;—d; 0,200 — 0,045 — 0,045

£ = 0,887 %o

V betonu neni pfekroeno pretvoreni €.,

Es1 — Es2
d—d; d—d,
=5 (g =2 (0,100 — 0,045)
2704, 3) 70,155 — 0,045 ’
= 1,085 %o

F,; = Agy - 05 = 0,000508 - 434,78 - 103 = 220,868 kN
Fyy = Ag - &5, - Es = 0,000508 - 200 - 1,085 - 103 = 110,236 kN
Npq = Foy + F5; = 220,868 + 110,236 = 331,104 kN

Mpg = Fyy - 2, = 220,868 - 0,055 = 12,147 kNm
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V BRNE

zs2 =55

zs1 =55

> Fs3
Tl
> Fst

Bod 5: (tahové poruseni prafezu)

& = &g = €g3 = 2,17 %0

0y = €51 " E = 2,17 - 200 = 434,78 MPa

Fyy = Fy3 = 051 - Agy = 434,78 - 103 - 0,000508 = 220,868 kN
Fyy = 041 - Agy = 434,78 - 102 - 0,000508 = 220,868 kN

Ngg = Fs1 + F5, + Fy3 = 220,868 + 220,868 + 220,868 =

= 662,604 kN

= 0,000 kNm

Body zatizeni:

MS1: (Mypoe @ N pro smér — z)
Mgp = 44,678 kNm

Ngp = 136,200 kN

MS2: (My podpora @ N pro smér — z)
Mgp = —68,453 kNm

Ngp = 136,200 kN

MS3: (Mz potle @ N pro smér —y)
Mgp, = 3,663 kNm

Ngp = 136,200 kN

MS4: (M pogpora @ N pro smer —y)
Mgp = —2,935 kNm

Ngp = 136,200 kN

Mpq = —Fg3 * 2g3 + Fyy - 25y = —220,868 - 0,055 + 220,868 - 0,055 =
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lstav
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As?2

As1

200

9 ld2 = 45

d=305. 9

350

d1=45L[P
B
&

Prstenec na kombinaci ohybu a normalové sily vyhovuje.
Posouzeni bylo provedeno bez vlivu pfedpinaci vyztuze na
anosnost.

Posouzeni prstence na smyk — smér (z):

k=1+ 20O—1+ 200—1809<20
B d 305 ' =7

. _018_018 .
Rd,C - yC - 1'5 - )

Ags = 3018 = 0,000763 m?

A, 0,000763
L= 1T 0,2-0305
N _ 136200
@ =4~ 0,07

=0,0125 <£0,02

= 1945,714 kPa (tah)

1
Veae = (Crac " k- (100 p; - f )3 + ky " 0cp) b -d =
1
= (0,12 -1,809 - (100 - 0,0125 - 25)3 — 0,15 - 1,945) 1020305 =

= 0,0239 MN = 23912 kN

3 1
Vmin = 0,035 - k2 - f .2

3 1

= 0,035-1,8092 - 252 = 0,425 MPa
Veae = (Vmin + ky " 0cp) -b-d =
= (0,425-103 — 0,15 - 1945,714) - 0,2 - 0,305 = 8,388 kN
Vgp = 105,415 kN > Vp, . = 23,912 kN ...nevyhovuje
Je tfeba navrhnout smykovou vyztuz
z=09-d=09-0,305=0,2745m

Navrzeny dvojstfizné timinky 206 — A, = 0,000056548 m?

A A
VRd,S :ﬂ.z.fywd.cotgg - S :ﬂ-z.fywd.cotgg
s VRd,s

~0,000056548

. . . 3. —

- timinky 20 6/90 mm
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200

d1 =45

D

As1

As2
As3

Maximalni podélna vzdalenost tfminku:

§<0,75-d =0,75-0,289 = 0,216 m > 0,090 m ... vyhovuje
s £0,400m > 0,150 m ...vyhovuje

Maximalni pfi¢na vzdalenost tfrminku:

§<0,75-d =0,75-0,289 = 0,216 m > 0,134 m ...vyhovuje
s <0,600m > 0,134 m ...vyhovuje

Minimalni stupen vyztuzZeni:

Prmin = 0,08 - \[fer/fyx = 0,08 -v25/500 = 0,0008

_ Ag, 0000056548
P = s 020,09

= 0,003141 > p,in = 0,0008 ... vyhovuje
V mistech kde jiz nebude tfeba smykové vyztuze bude navrzena

minimalni vyztuz 20 6/200 mm

Délka prstence mezi podporami (st€énami):

22,960

0=n-%-18=n- 360 -18 = 3,606 m
@ VRdc
0/2 x

 Veae 0 23912 3,606
*= V., 2105415 2

= 0,408 m — 0,4 m (od stredu)

1 400 mm od lice podpory budou ukladany trminky po 200
mm.

A
VRa,s = % K2 fywd -cotgh =
0,000056548
= 0090 0,2745 - 434,78-103 - 1,5 = 112,480 kN

Vras = 112,480 kN > Vg; = 105,415 kN ...vyhovuje

Posouzeni prstence na smyk — smeér (y):

k=1+ 2014 |20 - 2135 < 20
- d 155~ 7T T =

. _018_018
Rd,c — Ye - 1,5 - Y

A = 2018 = 0,000508 m?
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L

h = 350

hk = 286 L

%

_A; _ 0,000508
PL= 470350155
__ Nep _ 136200

@ =4 T 70,07

= 0,00936 < 0,02

= 1945,714 kPa (tah)

1
VRd,c = (CRd,c -k - (100 - P 'fck)3 + kq - Ucp) "b-d=

1
= (0,12 -2,0-(100-0,00936 - 25)3 — 0,15 - 1,945) -0,35-0,155 =
=0,0214 MN = 21,413 kN

3 1
Umin = 0,035 k2 - f,2
3 1

= 0,035-2,02 - 252 = 0,495 MPa
VRd,c = (Vmin + Ky acp) b-d=
= (0,495 -103 — 0,15 - 1945,714) - 0,35 - 0,155 = 11,020 kN

Vep = 6,174 kN < V4. = 21,413 kN ... vyhovuje

Smykova unosnost samotného betonu ve sméru y je dostadujici
pro pfeneseni zatizeni.

Posouzeni prstence na krouceni:

A=b-h=02-035=0,07 m?
u=2-(b+h)=2-(02+035 =11m
A 0,07

u 1,1

tor = =0,0636 m

by =b—ty, =02-0,0636=0,136m

hy = h —tor = 0,35 — 0,0636 = 0,286 m

ug = 2 (b + hg) = 2+ (0,136 + 0,286) = 0,844 m

Ay = by - hy = 0,136+ 0,286 = 0,038896 m?

feta = fetko,05/Ye = 1,8/1,5 = 1,2 MPa

Kroutici moment pfi vzniku trhlin:

Trae =2 Ag * ey * forg = 2 0,038896-0,0636 - 1,2 - 10° =
= 5,937 kNm

M, = 4,155 kNm < Tp,; . = 5,937 kNm ...vyhovuje

Kroutici moment na mezi lnosnosti:
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h = 350 L

L

%\

, b=200 |
4

Vy

Kroutici moment na mezi lnosnosti:

Tramax =2V Acw * fea " Ak ~ teg,i - SInB - cosb

— (1 _ fer) _ (1 _ 325\ _
v =06 (1 200) =06 (1 200) — 0,525
Tramax = 20,525+ 1,0 - 16,667 - 103 - 0,038896 - 0,0636 -
- sin33,5 - c0s33,5 = 19,925 kNm

Maximalni posouvajici sila na mezi unosnosti:

cot
VRd,max = v'fcd'b'z' 1+ cot20 =
1,5
=0,525-16,667 -10%-0,2-0,2745 - ————— = 221,716 kN
1+1,52

Posouzeni tlacenych diagonal:

VEa Tgq 105,415 4,155
+ <l- +
Vramax Trdmax 221,716 19,925

= 0,69 <1..vyhovuje

Posouzeni na kombinaci krouceni a smyku ve vodorovném sméru:

Vea  Tga 6,174 4,155
+ <l- +
Veac Trac 21,413 5,937

= 0,98 < 1... vyhovuje

Prurez je povazujici za vyhovujici, protoze byly brany maximaini
hodnoty Ved a Ted a né odpovidajici hodnoty hodnotam
maximalnim.

Prafez vyhovuje na zatizeni krouceni a kombinaci krouceni
se smykem. Toto zatizeni pfenese pouze betonovy prafez. Neni
nutna pridavna vyztuz.
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Mezni stav pouzitelnosti:

too;

— cas

ly na prutu — char. kombinace

fni si

Vnit

eiodpod (000°0) , . , . . 3
wory | preg. | 0000 0000 000'0 | Sos'0 0000
asdwozyy | 8D | ooy | see | o0 | 0000 - 0000
000'0
eiodped 1 (G 6'02-) . . , _ . _
woky | eoos. | 0000 | BTZTE | 0000 0000 000'0
alod dpok 88_9 090°'€E 0000 - 000'0 ¥S.'S Zvl'9
000'0
QUO.N AmNm.wmv ‘ _ 1 ‘ 1 1
A | eeee | 89T ¥18'0 | 188'9S | S0Z'TS | S90'ty
wokp | (958 - T9g'e 2/E'T 908'z 60T'0 65T'0
J2T'T
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As2

As1

200

350

Priifezové charakteristiky idealniho prarezu — smér (z):

Pracovni soucinitel beton/vyztuz:
E
as="p =200/3; =64516

Moment setrvaénosti betonového priifezu:

1 =i-b-h3=i-02-0353=00007146m4
<12 12 7 ' ’

Plocha betonu:

A.=b-h=02-035=0,07m?

Plocha vyztuze: Ay, = Ag, = 3018

A = 0,000763 m?

Plocha idealniho prifezu:

A=A, +A;a=0,07+2-0,000763-6,4516 = 0,07985 m?
Tézisté betonového prarezu:
T,=1/2-h=05-0,35=0,175m

Tézisté idealniho prufezu:

T; = 0,175m

Vzdalenost tézist betonového a idealniho prifezu:
t,=T,—T; =0,175—0,175 = 0,000 m

Vzdalenost t&zisté idealniho prifezu ke spodni vyztuzi:
tgq =T; —z; = 0,175 — 0,045 = 0,130 m

Vzdalenost tézisté idealniho prafezu k vrchni vyztuzi:
ty =2z, — T; = 0,305 — 0,175 = 0,130 m

Moment setrvaénosti idealniho prarezu:
Ii=1+A, t?2+a-Agt +ta-Ag-t3 =
0,0007146 + 0,07 -0 + 26,4516 - 0,000763 - 0,130% =
= 0,0008809 m*

Prufezovy modul idealniho prifezu ke spodnim a hornim viaknam:

y_la_ 00008809 .
-T, T 0175 m
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200

Prirezové charakteristiky idealniho prarezu — smér (y):

A

y3 =155

y2 =100

y1=45

S

r

350

As1
As2
As3

i

Pracovni soucinitel:
a="sfp =200/, = 64516

Moment setrvaénosti betonového priifezu:

1 =i-b-h3=i-035-023=000023333m4
<12 12 7 ’ ’

Plocha betonu:
A.=b-h=0,35-0,2=0,07m?

Plocha vyztuze: Ay, = Agz = 2018, Ag, = 2018
Ag; = 0,000508 m? Ay, = 0,000508 m?
Plocha idealniho prifezu:

A=A, +A;a=0,07+3-0,000508-6,4516 = 0,07985 m?
Tézisté betonového prarezu:
T,=1/2-h=05-0,2=0,100m

Tézisté idealniho prufezu:

T; = 0,100 m

Vzdalenost tézist betonového a idealniho prarezu:
t,=T,—T; = 0,100 — 0,100 = 0,000 m

Vzdalenost tézisté idealniho prufezu k vyztuzi Ag,:

te =T; —y, = 0,100 — 0,045 = 0,055 m

Vzdalenost tézisté idealniho prlfezu k vyztuZzi Ay,:

ts; = 0,000 m

Vzdalenost tézisté idealniho prifezu k vyztuzi A,;:

tes = y3—T; = 0,155 — 0,100 = 0,055 m

Moment setrvaénosti idealniho prarezu:

Ii=1+A, t?+a Ay th +ta-Ag-t5 =
0,00023333 + 0,07-0+ 2-6,4516 - 0,000508 - 0,055 =
=0,000253 m*

Prafezovy modul idealniho prifezu ke krajnim viakntm:

_li_0000253
-T,” 0100 m
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+

e
ts2 =130

Mezni stav omezeni napéti t..:

Tlakové napéti v betonu: (omezeni podélnych trhlin)
[charakteristicka kombinace]

Smér (z):

loc| <y~ feor

o  Nmax  Myoappoapora _ 412415 20975 _
d A w 0,07985 0,005034

= —9331,538 kPa
ki fa =0,6-25-10% = 15000 kPa
9 331,538 kPa < 15000 kPa ...vyhovuje

Noap Mymaxpote 148,503 37,245
A w ~0,07985 0,005034

op =

o, = —9 258,463 kPa
9 258,463 kPa < 15000 kPa ...vyhovuje
Smér (y):

Nmax _ Mz,odp pole - _ 412;4‘15 . 1,268 _
A w 0,07985 0,00253

= —5666,057 kPa

op = —

5666,057 < 15000 kPa ...vyhovuje

Tlakové napéti v betonu: (linearni dotvarovani betonu)
[charakteristickd kombinace]

Smér (z):

locl < kg - fex

ky* fo = 0,45-25-103 = 11 250 kPa

9 331,538 kPa < 11 250 kPa ...vyhovuje

Smér (y):

5666,057 kPa < 11 250 kPa ...vyhovuje

Tahové napéti ve vyztuZi: [charakteristicka kombinace]

Smér (z): pro horni vyztuz nad podporou

os < k3 'fyk
N, M.
Oy = (+ n;ax n y,odplp'odpora t, ) q=
ci
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0'52‘ —

o
ts2 =130

+

_ (+ 61,409 + 18,709
~\70,07985 ' 0,0008809

' 0,130) -6,4516 = 22 774,536 kPa

ks " fyx = 0,8+ 500 - 103 = 400 000 kPa
22 774,536 kPa < 400 000 kPa ... vyhovuje

My,max podpora .
l ci

_ <+ 29,428 + 50,538
~\70,07985 ' 0,0008809

Nodp
A

Ogp = (+ + t52> a =

' 0,130) 6,4516 = 50 495,087 kPa

50 495,087 kPa < 400 000 kPa ...vyhovuje
Smér (y): pro krajni vyztuz 1 a 3

Mz,odp podpora .
Ici

B <+ 61,409 N 0,574
~\0,07985 0,00253

5042,136 kPa < 400 000 kPa ...vyhovuje

Nmax

+
A

0-53 = (+ tS3) a =

' 0,055) -6,4516 = 5 042,136 kPa

051 = (_ NoAdp Mz,mIaJ.c pole t51> o=

Ccl
- ( 175057 , 2704 055) 6,4516 = —13 813,227 kP
~\ 007985 ' 0,00253 : = , a

—13 813,227 kPa < 400 000 kPa ...vyhovuje

Mezni stav vzniku trhlin te:

Tahové napéti v betonu: [kvazistala kombinace] t, = 8 dni
Smér (z):
e < feem (1)

Nmax

A

75,043 0,629

My,odp pole — + —
0,07985  0,005034

w

O, = —

—814,849 kPa tlak

o, = —814,849 kPa < f.t, = 1820 kPa ...vyhovuje

197,459 38,060

Nodp + —
0,07985  0,005034

A

My,max podpora __
w

O, =

=5087,713 kPa > f.;, = 1820 kPa ...nevyhovuje

My maxpole 392,840 30,414

Nodp _ + _
w 0,07985 0,005034

A

O, =

=1121,991 kPa < f., = 1820 kPa ...vyhovuje
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délka jednoho lana 37,4 m

prabéh jednoho lana

Smér (y):

Noap , Mymaxpodpora _ 304498 1599 _
A w 0,07985 ' 0,00253

o, = —

= —3181,359 kPa tlak

0, = —3 181,359 kPa < fum = 1820 kPa

Beton prstence bude porusen trhlinou pouze u lice stény na
hornim povrchu ve sméru (z). S ohledem na spoluplsobeni
s Zelezobetonovou atikou nad prstencem, je mozné, Ze

k ohybovym trhlinam nebude dochéazet.

Vypocet ztrat v predpinacich lanech:

Opo = 1476 MPa
Okamzité ztraty:

Ztrata trenim:

u = 0,06 - monostrandy (HDPE kanalky s mazivem)

Aoy, = 0pp(1 —e™H%) = 1476 - (1 — e~ 0605™) = 132,755 MPa

Ac, = E P~ 195.103 0.004
Tow = B0 37,4

= 21,667 MPa

AZtrata okamzitym pretvorfenim betonu: Ao, = 0 MPa

teor = 5min =0,08333 h
P1000 = 2,5 %
Opmo = 1476 MPa

_%mo _ 1476 _ .
"~ foe 1860
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Ao, t 0,75-(1-p)
pr _ 91 cor -5 __
=0,66" . u(_) -1075 =
O P1o00 " € 1000
0,75+(1-0,793)
2% _ 06625 910793 (—0’08333) -107% -
1476 1000
Aapr = 7,713 MPa
1,14.Tmax_20 1’ 4_15—20
tog = —F——————— Tepaey —20) - At; = ——(15—-20) - 1,0 =
“ Tmax — 20 ( (@t ) ! 15— 20 ( )

= 0,519 dni = 12,456 hodin
ZvétSena doba:
t* =ty + teg = 24 + 12,456 = 36,456 hodin

0;’1- = Opo + Aoy, = 1476 — 27,034 = 1 448,966 MPa

Nové pocatecni napéti:
Op1 = 0p; + Aoy, = 1448,966 + 7,713 = 1 456,679 MPa

_0p1  1456,679

- = 0,783
B e 1860

_ 9,1-u te 075 -5 _
AO'pr = 0,66 *P1000 "€~ ) m ) O-p,l -10 =
_ 9,1:0,783 te \07>(7078%) -5 _
=0,66-2,5-¢7"%7°>. 1000 -107°-1456,679 =

= 7,713 MPa

t. = 0,243 hodin

Interval ztraty:

At; = t* —t; = 36,456 — 0,08333 = 36,372 hodin
t, + Ati)0’75'(1_”)

Acpyi = 0,66 - p1goo edlH . ( 1000

1075 -

0,243 + 36,372\ %75 (1-0.783)
1000 )

-1456,679 — 7,713 = 9,727 MPa

= 0,66 - 2,5 e>10783 . (

Ady,; 132,755 + 21,667 + 9,727
+100 =
a, 1476

-100=11,12%

+0p1 1075 = Ay,
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Opmo = 0p — Aoy = 1476 — 132,755 — 9,727 — 21,667
= 1311,851 MPa

Opmomax = 1394 MPa > 6,0 = 1311,851 MPa

Lana budou napinana na napéti 1476 MPa.

P, =0, A, =1476-10°-150-107® = 221,4 kN

Kazdé lano bude napnuto na 221,4 kN.

Provozni ztraty:

t =120 let = 43800dni = 1051200 hodin

Opmo = 1311,851 MPa

Z Aoy j = 7,713 + 9,727 = 17,44 MPa
Nové pocatecni napéti:

0;

Pl = a;’i + Z Aoyy; = 1311,851 + 17,44 = 1329,291 MPa

_Opa 1329,291

- = 0,7146
H e~ 1860

_ 9,1-u te 075 -5 _
AO'pr = 0,66 *P1000 "€~ ) m ) O-p,l -10 =
_ 9,1:0,7146 te \075(707140) -5 _
= 0,66 . 2,5 et . m -10 . 1329,291 =

= 17,44 MPa

t, = 2271,928 hodin
t* = 36,456 hodin
Interval ztraty:

At; =t —t* =1051200 — 36,456 = 1 051 163 hodin

0,75-(1—p)

t, + At;
;) Oy 10-5 — Aoy ;

AG,y; = 0,66 - p1ggo - ¥ H - ( 1000

107> -

2271,928 + 1051163)0'75'(1_0'7146)
1000

»1329,291 — 17,44 = 47,460 MPa

=0,66-2,5 e>107146. (
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350

Ztrata smrStovanim:

Stari betonu v uvazovaném okamziku:
t =120 let = 43 800 dni

Stafi betonu na zaCatku predepnuti:
ty =7 dni

Nahradni rozmér prifezu:

_2-A; _2-02-035 _
ho="""¢/y = /(0,2 + 0,35 + 0,151) = 0:199m

(t—t) ~ 43800 — 7 ~
s 43800 — 7 +0,04-V199°

200 Bds (t' tS) =
(t—t5) +0,04- |hy

= 0,997

—155-|1 (RH)3 —155-|1 (50)3 — 135625
Bri =1, RH,) | 100/ |

Zakladni pomérné pretvofeni od smrstovani vysychanim:

Jem.

€ca0 = 085" [(220 + 110 - agq1) - €XD (—adsz .f
cmo

)] 107« By =

33
=0,85" [(220 +110-3) - exp (—0,13 1—0)] +107%-1,35625 =

€cq0 = 0,000412866 = 0,413 %o

Eca(t) = Bas(t) - €.4(c0) =1-0,0375 = 0,0375 %o

8 gca(t) = Bas(t; ts) “kp - €240 = 0,997 - 0,9175 - 0,413 = 0,379 %o
O?EE Bas(®) =1 —exp(—0,2-t%5) = 1 — exp(—0,2 - 43800°°) = 1
[T E
” 3 gca(0) = 2,5 (fur —10)-107¢ = 2,5 (25 — 10) - 107° = 0,0375 %o

Celkové pomérné smrstovani:

i
|

Ecs = Ecq + Ecq = 0,379 + 0,0375 = 0,4165 %o

Aoy = €cs * Ep = 0,0004165 - 195 - 103 = 81,217 MPa

P
\
‘-___‘_

]
g
T —

Ztrata dotvarovanim:

0 100 300 500 700 900 1100 1300 1500

a) vnitfni prestiedi — RH 50 %

Soucinitel dotvarovani:

@ (o, to)

70 60 50 40 30 20 10

1
20
30
50)
100
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Napéti v betonu v Urovni pfedpinaci vyztuze od vlastni tihy a
predpéti (kvazistala kombinace):
Ny —354,790

=——=——""_=_3186 kPa = —3,186 MP
Oc,P A; 0,11135 ¢ ‘

Vyztuz? je situovana v tézisti prifezu, napéti od momentu je nulové.

E, 195
P @(te; to) " Oeop = =— 413,186 = 82,167 MPa

A =
%c = - 31

Celkova ztrata za interval:

Ao _ Aoys + 0,8 - Ay, + Aoy,
p,c+s+r — Ep Ap Ac )
D (1 +r-ep) [1 4+ 0,8 @t to)]

81,217 + 0,8+ 47,460 + 82,167

Adpctstr = 195 600106
S W X1V

(140)-[1+0,8-4,1]

= 163,599 MPa

Napéti ve vyztuzi po 120 letech:

Opeo = Opo — AT 451 = 1311,851 — 163,599 = 1148,252 MPa
Ztrata:
Ao 163,599
p,c+s+r )
— P 100 = ————-100 = 12,4 0
Tpo 1311,851 %

Vypodtena okamzita a provozni ztrata je vySsi nez predpokladana
ztrata 5 %. Bude znovu pfepocitano zatiZzeni predpétim a bude
provedeno posouzeni na Unosnost a pouzitelnost.

Okamzité ztraty: 11,12 %
Opmo = 0,8888 - 0ymay = 0,8888 - 1476 = 1311,851 MPa

Py

momax = Opmomax - Ap = 1311,851-10%-150-107° = 196,8 kN
Pfedpinaci sila v dobé vneseni pfedpéti:

Py =4-196,8 = 787,11 kN

PrepocCet prfedpinaci sily na zatizeni:

Py _ 787,11
p= d/2 ~ 22,96/2

= 68,563 kN/m?

Provozni ztraty: 12,4 %
P, =0,876-787,11 = 689,508 kN

Py, 689,508

- = = 60,061 kN/m?
P=4/2 " 2296/2" " /m
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Ovéreni MSU — M+N:

-100

Body zatizeni:

MS1: (Nmax @ Modp — SMEr z)

Mg, = —38,747 kNm

Ngp = 227,436 kN

MS2: (My,max podpora & Nodp — SMEr z)
Mgp = —68,453 kNm

Ngp = 215,470 kN

MS3: (My,max pole @ Nogp — SMET z)
Mg, = 44,678 kNm

Ngp = 80,885 kN

MS4: (Nmax & Mogp — SMEr y)

Mgp = —2,279 kNm

Ngp = 227,436 kN

MS5: (Mzmax podpora & Nodp — SMEr y)
Mgp = —3,239 kNm

Ngp = 114,621 kN

MS6: (Mz,max pole @ Nodp — SMEr y)
Mgp = 4,296 kNm

Ngp = 211,595 kN

OBALKA UNOSNOSTI - SMER (2)

-50 0

50
Il I

100

Bod 5

700 +
MOMENTY [kNm]

—+— OBALKA UNOSNOSTI

X wms3

Bod 3

NORMALOVE SiLY [kN]
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1850,0

1500,0

=
"T“"

2x6-kr.36,0

2%6-kr.186,0
Ix6-kr.336,0
2x6-kr.486,0
2%6-kr.636,0
I%6-kr.786,0
Ti6-kr.908,0
26-kr.758,0
PH6-kr.608,0
236-kr.458,0

3x18-kr 296,0

3x18-kr.36,0

OBALKA UNOSNOSTI — SMER (Y)

-50 50
I\ Bod 3
z
=
\:
wv
(]
>
o
-
<
S
<4
o
2
Bod 5
700 +
MOMENTY [kNm]
~+— OBALKA UNOSNOSTI

Zatézovaci bod MS2 vychazi pres obalku Unosnosti.

Zelezobetonovou atikou nad prstencem se ale Unosnost

ve sméru z vyrazné zvySi. Bude provedeno ovéfeni unosnosti

vCetné atiky.

Ovéreni Unosnosti véetné spoluptsobeni atiky

Plocha prufezu atiky:

A.=b-h=0,15-1,5= 0,225 m?

Minimalni plocha rozdélovaci vyztuze atiky:

Agmin = 0,001 A, = 0,001 - 0,225 = 0,000225 m?

As =06/150 = 0,0002827 m?

Ovéfeni bude provedeno pomoci softwaru FIN EC 2018

nazev | Ned Nrd Med Mrd vyuZziti | posouzeni

MS1 | 227,43 | 974,86 | -38,74 | -180,59 | 49,7 vyhovuje

MS2 | 215,47 | 974,86 | -68,45 | -190,52 | 57,4 vyhovuje

Wl N P )

MS3 |80,88 |974,86 |44,67 | 110190 | 8,3 vyhovuje
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Obalka unosnosti smér (z):

......................... 00008

oo‘oor

000

WMRd= 417080 T

-2947,37

R- =
M

-2250,00:-

[==]

=

=

=

=

o
|

-5250,00
[ TS SO
-3750,00

Prufez na mezni stav unosnosti vyhovuje.
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d1 =45

Ovéreni MSU — V — smér (z): (pouze 7B prstenec)

o Nep _ 227436
v A, 0,07

= 3 249,08 kPa (tah)

1
Veae = (Crac k- (100 p; - fop )3 + ky Ucp) ‘b-d=
1
= (0121809 (100-0,0125 - 25)7 - 0,15 3,249) - 0.2 0,305 =

=0,01198 MN = 11,980 kN

 Veae 0 11,980 3,606
X =V, 27105415 2

= 0,205m — 0,2 m (od stredu)

1 600 mm od lice podpory lze ukladat tfrminky konstrukéné po
200 mm.

Vras = 112,480 kN > Vggmax = 105,415 kN ...vyhovuje
Vras = 112,480 kN > Vig maxn = 99,090 kN ...vyhovuje

Ovéieni MSU — VV — smér (y): (pouze 7B prstenec)

k=1+ 2014 |20 - 2135 < 20
- d 155~ 7T T =

. _018_018
Rd,c — Ye - 1,5 - Y

Ags = 2018 = 0,000508 m?

_ A, 0,000508

PL= 17T 035-0155

N _ 227436
@ =4~ 0,07

= 0,00936 < 0,02

= 3 249,08 kPa (tah)

1
VRd,c = (CRd,c k- (100 " Pl 'fck)3 + k- ch) b-d=
1
= (0,12 -2,0-(100-0,00936 - 25)3 — 0,15 - 3,24908) -0,35-0,155 =
=0,0107 MN = 10,795 kN
3 1
Vmin = 0,035 - k2 - f_.2

3 1
= 0,035-2,02 - 252 = 0,495 MPa
VRd,c = (vmin + kl ’ ch) b-d=

= (0,495 - 103 — 0,15 - 3249,08) - 0,35 - 0,155 = 0,414kN
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h =350

, b=200 |
1

Vy

Vepmaxn = 5,994 kN < Vg, . = 10,795 kN ...vyhovuje
Vepmax = 7,857 KN < Vg = 10,795 kN ...vyhovuje

Smykové zatizeni ve sméru y prenese samotny betonovy prifez
bez smykové vyztuze.

Posouzeni prstence na krouceni:

Posouzeni na kombinaci krouceni a smyku ve vodorovném sméru:

V) max N My odp -1, 7,857 N 1,432
Veace  Trac 10,795 ' 5,937

= 0,969 < 1..vyhovuje

Vy oap n My max 1,899 4,155

+ = 0,875 < 1..vyhovuj
Veae | Trae 10,795 ' 5937 vyhovuje

Konstrukce vyhovuje na kombinace krouceni a posouvajicich sil.
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Ovéreni MSP:

te..

w

— Ccas

ly na prutu — char. kombinace

’

ni si

Vnit

eiodpod (000'0) , , . . , 3
oz 0/6'0- 0000 000'0 0000 88.°0 000'0
ajod dpo‘z Aom@.OV ‘ ‘ ‘ ‘ _ 3
N o000 1,20 6T00 9T¥'T 000'0 0000
eiodpod | (5GT'TZ-) . e . _ . —
dpo'k 2806 | 796'TE 206'TE 0000 000'0 896'CT
slod dpok || 88.9 0000 000'0 - 000‘0 8v0'v'T 0000
0000
QUO.N AmNm.wmv ‘ — ‘ ‘ ‘ 1
A T 0.T'S8 ¥18'0 86005 629'Ch 00T'€9
wokp | (029T) - ovs'y | z/eT | vi6Z | ¥S0'0 | S60°
129'T
deop ~ GTL'VS LSV'ES | 6¥E2S- | 186'GOT €lV'v8- | GVL'6L-
(OLTTZE) | oo, | ovo'ss | 65028 | 28T'TS- | 2006 | esvz-
Aiis 168'12T
TUINUA apod _“C\_Zv_”_ elodpod apod _”EZV_”_ elodpod
Nl =N 1N =5 N2 |y ﬁiu,__ oz E“_zw_,__
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STAVEBNI

TECHNICKE

ly na prutu — kvazistald. Kombinace to.

rni si

Vnit

elodpod (000°'0) , . _ , 3 _
oz 1100~ 0000 000°0 0000 1160 0000
oz | €80 | oo | gorr | geg'0- | 0000 | 0000 -
0000
eiodpod 1 (366'€2-) N e , _ . .
o'k 66T, | 9¢8'CC 620°LE 0000 0000 T02'9€
alod dpok A 88_9 000'0 0000 - 000'0 988'ce 0000
0000
QUO.N Ammm.wwv ‘ _ 1 . ‘ 1
A TV 8€/'v9 12T'0 ¥¥8'19 9£2'Te S02'T
QUO.\A AMNm_Hv _ ‘ ‘ 1 . ¢
A 0550 02€'T 1520 veET'e 9200 96T'0
dpop — 62v'vZe- |00V'vie- | OTL'LvE- |99G'6ST- |ETE'vZE- | 90T'v9z-
Ov6'LvE) | gepa | 0gg'ze | zee'oe | sie'se- | z82T- | 9se'T-
Aiis 698'2S
TUJHUA opod _“EZV_“_ elodpod apod _“C\_Zv_u_ elodpod
(N RN (RN [ SN oy ﬁ_v_w,u_ sz ?“zw_,__

341




FAKULTA

STAVEBNI

a zdénych konstrukci

£
®
£
]
o
[
e
L
=
3]
o

FAKULTA

VYSOKE UCENI

STAVEBNI

TECHNICKE

Kombinace t.:

a.

t

— cas

ly na prutu

fni si

Vnit

elodpod (065'0) _ _ , _ B ,
— 6,20 G850 9zv'0 0000 €/€0 0000
slod dpoz || 88_9 0000 000‘0 YT'0- 0000 0000 -
0000
eiodpod 1 (5EG'€Z-) . — . _ _ —
— cecp1- | 7OTOY £59'Ge 0000 0000 A
slod dpoh | 88.9 0000 0000 - 0000 2.8'2T 000'0
0000
QUO,N A@Nw.vmv 1 _ ‘ 1 ‘ .
A 028'95 096'SS ¥8T°0 268'SS ¥92'8¢ v12'6G
QUO.> A@@@.Ov _ 3 ‘ ‘ ¢ 1
A ov0'T 0902 V.10 862'C €0T'0 €ET0
dpoy - [96'9/- | LTZ'CL- |82T.bZ- | 969'89- |0Z¥'IST- | ISE'0ST-
(989°€227) | 1005 | gco's0 | O62'Te | ses'or- | e6v'T | 220'T-
Ais /8S/T
AL o o] | foned |2 [N | R
< .
INADN - INDT A INDHT 2 ok - i
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A+

L/

Al +

e
ts2 =130

Mezni stav omezeni napéti t..:

Tlakové napéti v betonu: (omezeni podélnych trhlin)
[charakteristicka kombinace]

Smér (z):

loc| < ki fer

Nmax _ My,odp podpora — _ 321,176 _ 21;159 _
A w 0,07985 0,005034

= —8 225,459 kPa

04 = —

ky - fa =0,6-25-10% = 15000 kPa
8 225,459 kPa < 15000 kPa ...vyhovuje

NOdP My,maxpole_ 57,349 37,059 B
A w ~0,07985 0,005034

op = —8079,949 kPa

op =

8079,949 kPa < 15 000 kPa ...vyhovuje
Smér (y):

Nmax _ Mz,odp pole _ _ 321,176 _ 0,950 _
A w 0,07985 0,00253

= —4397,735 kPa

op = —

4 397,735 < 15000 kPa ...vyhovuje

Tlakové napéti v betonu: (linearni dotvarovani betonu)
[charakteristickd kombinace]

Smér (z):

locl < kg - fex

ky* fo = 0,45-25-103 = 11 250 kPa

8225,459 kPa < 11 250 kPa ...vyhovuje

Smér (y):

4 397,735 kPa < 11 250 kPa ...vyhovuje

Tahové napéti ve vyztuZi: [charakteristicka kombinace]

Smér (z): pro horni vyztuz nad podporou

os < k3 'fyk
N, M.
Oy = (+ n;ax n y,odplp'odpora t, ) q=
ci
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Bc. Michal Rejnart

+ + o
< 49
Os2 —F I ‘;
= AN
[2)
é -
+ +
Ty]
UsE 0

_ <+ 121,891 + 37,082
~\70,07985 ' 0,0008809

: 0,130) -6,4516 = 45 154,268 kPa

ks " fyx = 0,8+500 - 10% = 400 000 kPa

45 154,268 kPa < 400 000 kPa ...vyhovuje

o, = (+ NoAdp My,maa; Ifodpora ) t52> q =

Ccl
= <+ 105,981 + 51,182 0 130) 6,4516 = 57 293,456 kP
~\0,07985 0,0008809 ’ B ’ @

57 293,456 kPa < 400 000 kPa ...vyhovuje

Smér (y): pro krajni vyztuz

A Ici
B (+ 121,891 0970 0 055) 6,4516 = 9 984,409 kP
~\"0,07985 " 0,00253 A ' ’

8 047,769 kPa < 400 000 kPa ...vyhovuje

_ Nodp Mz,max pole _
0-51 -\ + " tSl =

A I
84,473 3,007
= ( ' 0,055) -6,4516 = —6 403,383 kPa

©0,07985 ' 0,00253
—6 403,383 kPa < 400 000 kPa ... vyhovuje

Mezni stav trhlin to:

Tahové napéti v betonu: [kvazistala kombinace]
Smér (z): t = 8 dni
e < feem (1)

feem () =2,6+0,7 = 1,820 MPa

o. = _Nmax My,odp podpora - _ 52;869 + 1,993 —
¢ A w 0,07985  0,005034
= —266,196 kPa

0. = —266,196 kPa < f.;,(t) = 1820 kPa ... vyhovuje

My,maxpodpora _ 159,566 38,378

Nodp - _ + —
0,07985 0,005034

A w

0, = —

= 5625436 kPa > f.,,(t) = 1820 kPa ...nevyhovuje

347,710 30,322

Nodp My,max pole — + —
0,07985 0,005034

A w

O, = —

=1668,900 kPa < f.,,(t) = 1820 kPa ..vyhovuje
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Sl I
L3
> B.F

f’
BN
L3

+ [

Mezni stav trhlin te:

Tahové napéti v betonu: [Casta kombinace]

Smér (z):

oc < fctm

g :Nmax My,odppodpora: 17;587 + 14’;593 —
¢ A w 0,07985  0,005034

=3119,138 kPa
o, =3119,138 kPa > f.;;, = 2 600 kPa ...nevyhovuje

Noap +My,maxpodpora _ 68,696 + 40,885 B
A w 0,07985 ' 0,005034

0, = —

=7261,458 kPa > f.;, = 2600 kPa ...nevyhovuje

Noap , Mymaxpote _ 247,128 31290

9% =774 W 007985 0005034
=3120,830 kPa > f., = 2600 kPa ...nevyhovuje

Ve sméru (z) vzniknou trhliny nad podporou i v poli od ¢asté
kombinace.

Smér (y):

g :Nmax_l_MZ,odppodpora — 17:587 n 0,279 _
¢ A w 0,07985  0,00253
= 330,527 kPa

o. = 330,527 kPa > f.t;, = 2 600 kPa ...vyhovuje
Noap N M max podpora _ B 150,351 1,022

= - = + ==
9e A W 0,07985 ' 0,00253
= —1478,965 kPa < f.4;, = 2600 kPa ...vyhovuje

_ Moty , Mumaxpore _ 151420 1493 _
9% =774 W 0,07985 ' 0,00253

= —1306,186 kPa < f.tm = 2600 kPa ...vyhovuje

Ve sméru (y) nevzniknou zadné trhliny.
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+

=

Mezni stav omezeni napéti t,:

Tlakové napéti v betonu: (omezeni podélnych trhlin) [stalé zatizeni
a predpéti

Smér (z):
locl < ki fer(t)

Nmax _ My,odp podpora — _ 347,940 _ 23,998 _
A w 0,07985 0,005034

04 = —

= —9 124,603 kPa
ky - fer(t) = 0,6-25-10%- 0,7 = 10 500 kPa
9 124,603 kPa < 10 500 kPa ...vyhovuje

Noap Mymaxpote 347,710 30,322
A w ~0,07985 0,005034

op =

o, = —10377,980 kPa
10 377,980 kPa < 10 500 kPa ...vyhovuje

Noap  Mymaxpodpora 159,566 38,378
A w 0,07985  0,005034

Oq =

o4 = —9622,080 kPa
9622,080 kPa < 10500 kPa ...vyhovuje

Smér (y):

o _Nomax  Maoappote _ 347,940 0,950 _
h A w 0,07985 0,00253

= —4732,914 kPa

4732914 < 10 500 kPa ...vyhovuje

V konstrukci nebudou vznikat podélné trhliny.
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Ovéreni vzniku trhlin p¥i zahrnuti Zelezobetonové atiky:

L Materialové charakteristiky idealniho prafrezu:

'I| Prafezovy modul k téZistove ose y v hornich a dolnich viaknech
=l W, = 9,488 - 10~2m3

W, =1,083-10"1m3

Prafezovy modul k tézistové ose z v pravych a levych vlaknech
W, = 6,008 - 1073m3

W, = 8,755 -1073m3

s Moment setrvacnosti idealniho prifezu k osey a z

Iy, = 9,356 - 1072m*

I, = 7,126 -10~*m*
| Plocha idealniho prifezu:

A; = 3,064 -10"1m?

Mezni stav trhlin te:

——

Tahové napéti v betonu: [Casta kombinace]

o .
A e——
o]

Smér (2): o, < fetm

|
| g. = M)’IOdp podpora _ 14,593 B
E*] @ ‘ W 9,488 - 10-2

= 153,804 kPa

N

o. = 153,804 kPa < f.s, = 2600 kPa ...vyhovuje

My,maxpodpora _ 40,885 B
Wy, 9,488 - 102

O, =

= 430912 kPa < f.y, = 2600 kPa ...vyhovuje

My,maxpole _ 31,290 _
w, 1,083 - 101

O, =

= 288,919 kPa < f.tm, = 2600 kPa ...vyhovuje
Prafez nebude porusen trhlinou od ¢asté kombinace.

Tahové napéti v betonu: [kvazistala kombinace]

My,maxpodpora _ 38,378 _
w 9,488 - 102

O, =

= 404,489 kPa > f.p,(t) = 1820 kPa ...vyhovuje

Prafez nebude porusen trhlinou od kvazistalé kombinace.
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Vznik trhlin byl ovéfen pouze od vznikajiciho momentu, vliv
normalové sily byl zanedban, jelikoz bude atika vybetonovana az
po pfedepnuti prstence. Atika tedy nebude zatiZzena predpétim.

Mezni stav pretvoreni v okamziku dokoncéeni — smér (z):

Zatizeni:

ZS0 — prstenec: g, = 0,2-0,35-25=1,75 kN/m

ZS1 — skofepina: g, = 37,912 kN/m

ZS27 — atika: g, = 1,168 kN/m

f=175+37,912 + 1,168 = 40,830 kN/m

Tuhost:

B = Egp(t) - I, = 27,854 - 10°- 9,356 - 1072 = 260,602 - 10*kNm?
Prahyb:

1 f-1* 1 40,830 3,606*
384 B 384 260,602-104

W= =0,6898-10"°m

Vypocteny prahyb je zanedbatelné maly, celkovy prihyb
s dotvarovanim proto nebude ovérovan.
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NI

L 0,65k

= ————

0,65k
i

b

Kotevni délky:

=K
d2
T d-lprqa* foa :T['T'fyd
I — gfy_d
brad = 4 fra
ft;0,0S 1'8
fctd = Q" c)/c =1,0- 15 = 1,2 MPa

Foa = 22501 "Ny fora = 2,25-1,0-1,0- 1,2 = 2,7 MPa
18 434,78

bhirqa = 77 =57

= 724,633 mm

. (a . (37 .
Cq = min {E' cy; c} = min {7, 36; 36} = mln{@; 36; 36}

18,5 —18
a,=1-0,15-(cy — 0)/0 = 1—0,15-%: 0,99 - 1,0
as = 1,0 ay = 1,0
as =10 a; =10

lha=a1 @z az ay a5 lprqqa =10-1,0-1,0-1,0-1,0-724,633 =
lpa =730 mm

Lpmin = max{0,6 - 1 yqq; 100;100 mm} =

= max{0,6 - 724,633; 10-18; 100 mm} =

= max{434,779 mm; 180 mm; 100 mm}

Stykovani vyztuze pifesahem:

ag = (p1/25)%° = (100/25)%5 = 2,0

log=ar-az az as ag lprqgqa =10-1,0-1,0-1,0-2,0-724,633 =
log = 1449 mm — 1500 mm

lomin = max{0,3 Qg " Ly rqa; 150; 200 mm} =

= max{0,3-2,0-241,54; 15 6; 200 mm} =

= max{144,69 mm; 90 mm; 200 mm}

Vzdalenost fezu A: 1,3 [, = 1,3-1449 = 1889 mm -
— 1400 mm

Bude stykovano 100 % vyztuze
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