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SEZNAM POUZITYCH SYMBOLU:

Latinské symboly:

a plocha prarezu

As req pozadovana plocha vyztuze

B Sirka

beft efektivni Sitka

bp Sitka pravlaku

bw Sitka pravlaku

Ce soucinitel expozice

cot O Uhel sklonu smykovych trhlin

Ct tepelny soucinitel

d ucinna vyska prarezu

Eo,05 hodnota 5% kvantilu modulu pruznosti
Eo,mean pramérna hodnota modulu pruznosti
fe0,d navr. pevnost v tlaku rovnobézné s vlakny
feok char. pevnost v tlaku rovnobézné s vlakny
fed navrhova pevnost v tlaku

fek charakteristicka pevnost v tlaku

fq navrhové zatizeni

fi charakteristické zatizeni

fmk charakteristickd pevnost v ohybu

fya navrhova pevnost oceli

gd stalé navrhové zatizeni

g8k stalé charakteristické zatizeni

hg tloustka desky

hp vyska pravlaku

i polomér setrvaénosti
ly moment setrvacnosti
k soucinitel vzpérnosti

Ke1 typ prarezu

MPa
MPa
MPa
MPa
MPa
MPa
kN/m?
kN/m?
MPa
MPa
kN/m?
kN/m?

3 3 3



KcZ
Kc3
Kdef

kmod

Rat

Rw

Sk
VEd,max
VRd,max
Winst
Winst,g
Winst,q
Wiim
Whet,fin
Wy

z

rozhodujici rozmér

odhad soucinitele tahového napéti
soucinitel dotvarovani

modifikacni soucinitel zohlednujici vliv
trvani zatizeni a vlhkosti

délka

rozpéti v delSim sméru

rozpéti v kratSim sméru

kriticka délka

délka pravlaku

ploSna hmotnost

navrhovy ohybovy moment
navrhovy ohybovy moment
navrhova normalova tlakova sila
navrhova tlakova sila

uzZitné charakteristické zatizeni
uzZitné charakteristické zatizeni
navrhova unosnost zeminy
vzduchova neprizvucénost
charakteristicka hodnota zatizeni snéhem
navrhova posouvajici sila

unosnost tlacené diagonaly
okamzity prihyb

prahyb od stalého zatizeni

prahyb od uzitného zatizeni
limitni okamzity prihyb

konecny prahyb

prarezovy modul k ose y

rameno vnitrnich sil

3 3 3 3 3

2

kg/m
kNm
kNm
kN
kN
kN/m?
kN/m?
kPa
dB
kN/m?



Recké symboly:

B (pro dfevéné konstrukce)

B (pro betonové konstrucke)

Be

Y
Ym
A

Ad
Arel
Atab
Ay

3

P

o
Oc,0,d
Om,d

Opas

P21

soucinitel pro prvky namahané vzpérnym

tlakem

soucinitel pro vypocet obousmérné
pnutych desek

koeficient pro vypocet soucinitel vzpéru
soucinitel zatizeni

soucinitel materidlu

ohybova stihlost

vymezujici ohybova Stihlost

relativni Stihlost v ohybu

vymezujici ohybova stihlost (tabulkovad)
Stihlostni pomér ve sméru osy y
soucinitel pro navrh vyztuze

objemovd hmotnost materialu
procento vyztuzeni

navrhové napéti v tlaku rov. s vldkny
navrhové napéti v ohybu

navrhové napéti v zakladové spare
zmensujici soucinitel (zdivo)

soucinitel priihybu

soucinitel pro navrh vyztuze

kN/m?3
%
MPa
MPa
MPa



1.

CVUT v Praze

Schéma a popis konstrukce

Schéma a popis konstrukce

1.1. Konstrukcni schéma - VAR. 1, VAR. 2, VAR. 3

Konstrukcéni schéma 1.NP:

Konstrukéni vyska podlazi:

Ucel vyuziti podlaii:

Vodorovné nosné konstrukce:

Svislé nosné konstrukce:

Schodisté:

Zakladové konstrukce:

3,2m

parkovani, technické zazemi, vstup do
objektu, ulozeni kol a ko¢ark(, schodisté
ZB monoliticka deska, ZB monolitické
Pravlaky

ZB monolitické stény

B prefabrikované, jednoramenné s
mezipodestou

Zakladové pasy
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Obr. 1: Konstrukéni systém 1.NP
Pfiloha A 7 Bc. Vaclav Cerny



CVUT v Praze

Schéma a popis konstrukce

Konstrukéni schéma 2.NP, 3.NP:

Konstrukéni vySka podlazi: 3,2m
Ugel vyuziti podlaii:
Vodorovné nosné konstrukce:
pravlaky
Svislé nosné konstrukce:
variantach:
VAR. 1:
VAR. 2:
VAR. 3:
Schodisté:

Mezipodestou

schodisté, chodba, bytové jednotky

ZB monolitickd deska, ZB monolitické

ZB jadro, ostatni svislé konstrukce ve

Keramické bloky
Vapenopiskové bloky
Plynosilikatové tvarnice

B prefabrikované, jednoramenné s

e Balkony: Vykonzolovand stropni ZB deska
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Obr. 2: Konstrukéni systém 2.NP, 3.NP, varianta 1, 2, 3

Priloha A

Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce

Konstrukéni schéma 4.NP:

e Konstrukeni vyska podlazi: 3,2m
e Ucel vyuiiti podlaZi: schodisté, chodba, bytové jednotky

e Vodorovné nosné konstrukce: ZB monoliticka deska, ZB monolitické

priviaky
e Svislé nosné konstrukce: ZB jadro, ostatni svislé konstrukce ve
variantach:
VAR. 1: Keramické bloky
VAR. 2: Vapenopiskové bloky
VAR. 3: Plynosilikatové tvarnice
e Schodisté: B prefabrikované, jednoramenné s

Mezipodestou

e Balkony: Vykonzolovand stropni ZB deska
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Obr. 3: Konstrukcni systém 4.NP, varianta 1, 2, 3

Ptiloha A 9 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce

Konstrukéni schéma 5.NP:

e Konstrukeni vyska podlazi: 3,175 m

e Ucel vyuiiti podlazi: schodisté, chodba, bytové jednotky
e Vodorovné nosné konstrukce: 7B monolitickd deska

e Svislé nosné konstrukce: ZB jadro, ostatni svislé konstrukce ve

variantach:

VAR. 1: Keramické bloky

VAR. 2: Vapenopiskové bloky

VAR. 3: Plynosilikatové tvarnice
e Schodisté: ZB prefabrikované, jednoramenné s

Mezipodestou

e Balkony: vykonzolovand stropni ZB deska
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Obr. 4: Konstrukéni systém 5.NP, varianta 1, 2, 3

Ptiloha A 10 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce
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Obr. 6: Konstrukcni systém, fez podélny, varianta 1, 2, 3

Ptiloha A 11 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce

1.2. Konstrukcni schéma - VARIANTA 4

Konstrukéni schéma 1.NP:

Shodné s variantou 1, 2, 3

Konstrukéni schéma 2.NP, 3.NP, 4.NP:

e Konstrukéni vyska podlazi: 3,2m

e Ucel vyuiiti podlazi: schodisté, chodba, bytové jednotky

e Vodorovné nosné konstrukce: CLT panel pIny, ZB monoliticka deska
v oblasti ztuzujiciho jadra

e Svislé nosné konstrukce: CLT panel plny, ZB monolitickd sténa
v oblasti ztuzujiciho jadra

e Schodisté: B prefabrikované, jednoramenné s

Mezipodestou
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Obr. 7: Konstrukéni systém 2.NP, 3.NP, 4.NP, varianta 4

Ptiloha A 12 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce

Konstrukéni schéma 5.NP:

e Konstrukéni vyska podlazi: 3,175m

e Ucel vyuiiti podlazi: schodisté, chodba, bytové jednotky

e Vodorovné nosné konstrukce: CLT panel pIny, ZB monoliticka deska
v oblasti ztuzujiciho jadra

e Svislé nosné konstrukce: CLT panel plny, ZB monolitickd sténa
v oblasti ztuzujiciho jadra

e Schodisté: ZB prefabrikované, jednoramenné s

mezipodestou
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Obr. 8: Konstrukcéni systém 5.NP, varianta 4

Ptiloha A 13 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce
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Obr. 9: Konstrukcni systém, rez pricny, varianta 4
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Obr. 10: Konstrukcni systém, rez podélny, varianta 4

Ptiloha A 14 Bc. Vaclav Cerny



CVUT v Praze

Schéma a popis konstrukce

1.3. Konstrukcni schéma — VARIANTA 5

Konstrukéni schéma 1.NP:

Shodné s variantou 1, 2, 3

Konstrukcéni schéma 2.NP, 3.NP:

Konstrukéni vyska podlazi:

Ucel vyuziti podlaii:

Vodorovné nosné konstrukce:

Svislé nosné konstrukce:

Schodisté:

3,2m

schodisté, chodba, bytové jednotky
ZB monoliticka deska, ZB priivlaky
ZB sloupy, ZB monolitickd sténa

v oblasti ztuzujiciho jadra

B prefabrikované, jednoramenné s

mezipodestou

14000

3500

15oo|

Obr. 11: Konstrukcni systém 2.NP, 3.NP, varianta 5

Priloha A

15 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce

Konstrukéni schéma 4.NP:

e Konstrukeni vyska podlazi: 3,2m
e Ucel vyuiiti podlazi: schodisté, chodba, bytové jednotky
e Vodorovné nosné konstrukce: 7B monoliticka deska, ZB priivlaky
e Svislé nosné konstrukce: ZB sloupy, ZB monolitickd sténa

v oblasti ztuzujiciho jadra
e Schodisté: ZB prefabrikované, jednoramenné s

mezipodestou
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Obr. 12: Konstrukcni systém 4.NP, varianta 5

Ptiloha A 16 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce

Konstrukéni schéma 5.NP:

e Konstrukéni vyska podlazi: 3,173 m

e Ucel vyuiiti podlazi: schodisté, chodba, bytové jednotky

e Vodorovné nosné konstrukce: 7B monolitickd deska

e Svislé nosné konstrukce: plynosilikdtové tvarnice, ZB monoliticka
sténa v oblasti ztuZujiciho jadra

e Schodisté: ZB prefabrikované, jednoramenné s

mezipodestou
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Obr. 13: Konstrukcni systém 5.NP, varianta 5

Ptiloha A 17 Bc. Vaclav Cerny



CVUT v Praze Schéma a popis konstrukce
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Obr. 14: Konstrukcni systém, fez pricny, varianta 5
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Obr. 15: Konstrukcni systém, rez podélny, varianta 5
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CVUT v Praze

PouZité materialy

2. Pouzité materialy
VARIANTA 1:

e Beton sut.stény a zaklady:

e Beton ve zbytku konstrukce:

e Ocel:

e Nosné zdivo:

VARIANTA 2:

e Beton sut.stény a zaklady:

e Beton ve zbytku konstrukce:

e Ocel:

e Nosné zdivo:

VARIANTA 3:

e Beton sut.stény a zaklady:

e Beton ve zbytku konstrukce:

e OQOcel:

e Nosné zdivo:

VARIANTA 4:

e Beton sut.stény a zaklady:

e Beton ve zbytku konstrukce:

e Ocel:

e Drevo:

VARIANTA 5:

e Beton sut. stén a zdklady:

e Beton ve zbytku konstrukce:

C25/30XC2—-Cl0,2 - Dmax16 —S3
C30/37 XC1-Cl 0,2 — Dmax 16 — S3
B500B

Porotherm 30 AKU Z (tloustka 300 mm)

C25/30XC2—-Cl0,2 - Dmax16 —S3
C30/37 XC1-Cl 0,2 — Dmax 16 —S3
B500B

Vapenopiskové bloky Silka S20-2000
(tloustka 200 mm)

C 25/30 XC2—-Cl 0,2 - Dmax16 —S3
C30/37 XC1-Cl 0,2 — Dmax 16 —S3
B5008

Plynosilikatové tvarnice Ytong Statik P6-

650 (tloustka 250 mm)

C 25/30 XC2-Cl 0,2 - Dmax16 —S3
C30/37 XC1-Cl 0,2 — Dmax 16 — S3
B500B

CLT panel plny sténovy/stropni

C 25/30 XC2-Cl 0,2 - Dmax 16 —S3
C30/37 XC1—-Cl 0,2 — Dmax 16 — S3

e Ocel: B500B
e Dfevo: GL24h
Ptiloha A 19 Bc. Vaclav Cerny



3.1.
3.1.1.

CVUT v Praze

Zatizeni

Zatizeni
Stalé zatizeni

Nosné konstrukce

e vlastni tiha nosnych prvk( — viz. predbézny navrh prvka. Kapitola 4

3.1.2. Podlahy

Zde jsou vypsany vsechny podlahy pro rlizné varianty konstrukénich schémat

VARIANTA 1,2,3: podlahy A, B,C, D, E, F, G, H

VARIANTA 4:
VARIANTA 5:

podlahy A, B,C, D, E, H, |, )
podlahy A, B,C, D, E, F, G, H

e podlaha A —1.NP garaze (nevytapény prostor)

Objemova Tloustka Char. Navr.
Skladba (EXT-INT) hmotnost zat. Y zat.
e/mil | ™ pysma | | pen/m
hutnény Stérk 1400 0,15 2,10 2,84
separacni geotextilie 0,00 0,00
Stérk z pénového skla 170 0,15 0,26 0,34
félie proti proteceni 0,00 0,00
Zelezobetonovéa deska C25/30 2500 0,25 6,25 |1,35| 8,44
HI.pas Elastodek 40 special 1135 0,004 0,05 0,06
mineral
betonova mazanina 2100 0,1 2,10 2,84
epoxidovy natér 0,003 0,00 0,00
stalé plosné zatizeni celkem [kN/m?]:| 10,75 14,51
e podlaha B — 1.NP chodba (vytapény prostor)
Objemova Tloustka Char. Navr.
Skladba (EXT-INT) hmotnost zat. Y zat.
e/mil | ™ pysma | | pen/m
hutnény stérk 1400 0,15 2,10 2,84
separacni geotextilie 0,00 0,00
Stérk z pénového skla 170 0,35 0,26 0,34
félie proti proteceni 0,00 0,00
Zelezobetonova deska C25/30 2500 0,25 6,25 |1,35| 8,44
HI.pas Elastodek 40 special 1135 0,004 0,05 0,06
mineral
betonova mazanina 2100 0,1 2,10 2,84
epoxidovy natér 0,003 0,00 0,00
stalé plo$né zatizeni celkem [kN/m?]:| 11,09 14,97
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e podlaha C—2.NP, 3.NP, 4.NP, 5.NP (spole¢né prostory)
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. zazt. \ Navr. zazt.
[kg/m?] [m] [kN/m?] [kN/m?]
ker. Dlazba + lepidlo 2200 0,015 0,33 0,45
HI pojistna - natér 0,00 0,00
betonova mazanina 2100 0,1 2,10 135 2,84
PE-folie 0,00 ’ 0,00
Al - kamennad vina 120 0,03 0,04 0,05
pojistna Hl 0,00 0,00
stalé plosné zatiZeni celkem [kN/m?]: 2,47 3,33
e podlaha D —2.NP (bytové jednotky — koupelny)
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. z:zt. Y, Navr. zazt.
legyme | Ml | [kN/] [kN/m?]
ker. Dlazba + lepidlo 2200 0,015 0,33 0,45
HI pojistnd - natér 0,00 0,00
betonova mazanina 2100 0,05 1,05 1,42
deska pro podlahové vytapéni 0 0,05 0,00 135 0,00
PE-folie 0,00 ’ 0,00
Al - kamenna vina 120 0,03 0,04 0,05
pojistna Hl 0,00 0,00
Tl - kamennd vina 78 0,1 0,08 0,11
stalé plo3né zatiZeni celkem [kN/m?]: 1,49 2,02
e podlaha E — 2.NP (bytové jednotky)
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. z.:t. Y, Navr. zazt.
leg/me] | Ml | [kN/m] [kN/m?]
vinylova podlaha 940 0,01 0,09 0,13
mirelonova podlozka 30 0,005 0,00 0,00
betonova mazanina 2100 0,05 1,05 1,42
deska pro podlahové vytapéni 0 0,05 0,00 135 0,00
PE-folie 0,00 ’ 0,00
Al - kamennd vina 120 0,03 0,04 0,05
pojistna Hl 0,00 0,00
Tl - kamenna vina 78 0,1 0,08 0,11
stalé plo$né zatizeni celkem [kN/m?]: 1,26 1,70
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e podlaha F—3.NP, 4.NP, 5.NP (bytové jednotky - koupelny) — VARIANTA 1,2,3

Objemova v .
Skladba (shora dolu) hn"Jlotnost Tloustka | Char. za;t. v Navr. zit.
[kg/m?] [m] [kN/m?] [kN/m?]
ker. Dlazba + lepidlo 2200 0,015 0,33 0,45
PE-folie 0,00 0,00
betonova mazanina 2100 0,05 1,05 1,42
deska pro podlahové vytdpéni 0 0,05 0,00 0,00
PE-folie 0,00 1,35 0,00
Al - kamennad vina 120 0,03 0,04 0,05
pojistna HI 0,00 0,00
nosné profily SDK 0,06 0,00 0,00
SDK deska 750 0,0125 0,09 0,13
stalé plosné zatizeni celkem [kN/m?]: 1,51 1,88
e podlaha G—-3.NP, 4.NP, 5.NP (bytové jednotky) — VARIANTA 1,2,3
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. z:zt. v Navr. zazt.
[kg/m?] [m] [kN/m’] [kN/m’]
plovouci vinylova podlaha 940 0,01 0,09 0,13
mirelonova podlozka 30 0,005 0,00 0,00
betonovad mazanina 2100 0,05 1,05 1,42
deska pro podlahové vytapéni 0 0,05 0,00 0,00
PE-folie 0,00 1,35 0,00
Al - kamennad vina 120 0,03 0,04 0,05
pojistna Hl 0,00 0,00
nosné profily SDK 0,06 0,00 0,00
SDK deska 750 0,0125 0,09 0,13
stalé plo$né zatizeni celkem [kN/m?]: 1,28 1,72
e podlaha H - schodistové rameno
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. zazt. v Navr. zazt.
leg/me] | (M1 | DeN/m] [kN/m?]
keramicka dlazba + lepidlo 2200 0,015 0,33 1,35 0,45
stalé plo$né zatizeni celkem [kN/m?]: 0,33 0,45
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e podlahal-2.NP, 3.NP, 4.NP (bytové jednotky - koupelny) — VARIANTA 4

Objemova v .

Skladba (shora dolu) hn:otnost Tloustka | Char. zazt. v Navr. zazt.

[kg/m?] [m] [kN/m?] [kN/m?]
Keramicka dlazba + lepidlo 2200 0,015 0,33 0,45
HI pojistna - natér 0,00 0,00
betonova mazanina 2100 0,05 1,05 1,42
deska pro podlahové vytdpéni 0 0,05 0,00 0,00
PE-folie 0,00 1,35 0,00
Al - kamennad vina 120 0,03 0,04 0,05
pojistna HI 0,00 0,00
nosné profily SDK 0,06 0,00 0,00
SDK deska 750 0,0125 0,09 0,13
stalé plo3né zatizeni celkem [kN/m?]: 1,51 2,04

e podlahal—2.NP, 3.NP, 4.NP (bytové jednotky) — VARIANTA 4
Objemova v .

Skladba (shora dolu) hn:otnost Tloustka | Char. z:zt. v Navr. zazt.

[kg/m?] [m] [kN/m’] [kN/m’]
vinylova podlaha 940 0,01 0,09 0,13
mirelonova podlozka 30 0,005 0,00 0,00
betonova mazanina 2100 0,05 1,05 1,42
deska pro podlahové vytapéni 0 0,05 0,00 0,00
PE-folie 0,00 1,35 0,00
Al - kamenna vina 120 0,03 0,04 0,05
pojistna HI 0,00 0,00
nosné profily SDK 0,06 0,00 0,00
SDK deska 750 0,0125 0,09 0,13
stalé plosné zatiZeni celkem [kN/m?]: 1,27 1,71
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e podlaha K- 2.NP, 3.NP, 4.NP (bytové jednotky - koupelny) — VARIANTA 5

Objemova v .
Skladba (shora dolu) hn'jnotnost Tloustka | Char. zazt. v Navr. zz:t.
[kg/m?] [m] [kN/m?] [kN/m?]
ker. Dlazba + lepidlo 2200 0,015 0,33 0,45
HI pojistna - natér 0,00 0,00
sadrovlaknita deska 1150 0,025 0,29 0,39
deska pro podlahové vytapéni 0,028 0,00 0,00
sadrovlaknita deska 1150 0,01 0,12 135 0,16
dFevovldknitd tuha deska 160 0,04 0,06 ’ 0,09
drevény zaklop OSB 600 0,025 0,15 0,20
Tl —v podhledu z MW 38 0,06 0,03 0,05
nosné profily SDK 0,06 0,00 0,00
SDK deska 750 0,0125 0,09 0,13
stalé ploné zatizeni celkem [kN/m?]: 1,07 1,44
e podlaha L—2.NP, 3.NP, 4.NP (bytové jednotky) — VARIANTA 5
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. za;t. v Navr. zazt.
[kg/m?] [m] [kN/m?] [kN/m’]
vinylova podlaha 940 0,01 0,09 0,13
mirelonova podlozka 30 0,005 0,00 0,00
sadrovlaknita deska 1150 0,025 0,29 0,39
deska pro podlahové vytapéni 0,028 0,00 0,00
sadrovlaknita deska 1150 0,01 0,12 1,35 0,16
drevovlaknita tuha deska 160 0,04 0,06 0,09
drevény zaklop OSB 600 0,025 0,15 0,20
Tl — v podhledu z MW 38 0,06 0,03 0,05
nosné profily SDK 0,06 0,00 0,00
SDK deska 750 0,0125 0,09 0,13
stalé plosné zatiZeni celkem [kN/m?]: 0,83 1,12
3.1.3. Terasa

Zde jsou vypsany vsechny skladby teras pro rGizné varianty konstrukénich schémat

VARIANTA 1,2,3,4 terasa A,
VARIANTA 5: terasa B
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Terasa A—VARIANTA L, 2,3,4

Objemova v .
Skladba (shora dolu) hn'jnotnost Tloustka | Char. zazt. v Navr. zz:t.
[kg/m?] [m] [kN/m?] [kN/m?]
Keramicka dlazba + terce 2200 0,015 0,33 0,45
HI - Fatrafol
TI- PIR 30 0,04 0,0012 0,00162
Tl - vakouva 210 0,04 0,084 0,1134
Gumova podlozka 1,35
parozabrana
Betonovd mazanina - spad 2100 0,07 1,47 1,98
Nosné profily SDK 0,06 0,03 0,04
SDK deska 750 0,0125 0,09 0,13
stalé plosné zatizeni celkem [kN/m?]: 2,00 2,71
Terasa B—VARIANTA 5
Objemova v .
Skladba (shora dolu) hn:otnost Tloustka | Char. zz:t. Y, Navr. ZT'
lg/mey | ]| [kN/m?] [kN/m?]
Keramicka dlazba + terce 2200 0,015 0,33 0,45
HI - Fatrafol
TI- PIR 30 0,04 0,0012 0,00162
TI - vakouva 210 0,04 0,084 0,1134
Gumova podlozka 135
Tl — EPS, spadové kliny 30 0,03 0,9 ’ 1,22
0SB zéaklop 600 0,025 0,15 0,20
Tl — ¢ediova vina mezi trdmy 38 0,3 0,11 0,15
Nosné profily SDK 0,06 0,03 0,04
SDK deska 750 0,0125 0,09 0,13
stalé plosné zatiZeni celkem [kN/m?]: 1,70 2,29
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3.1.4. Balkony

Zde jsou vypsany vsechny skladby balkonU pro rGzné varianty konstrukénich

schémat:
VARIANTA 1,2,3,4 balkon A,
VARIANTA 5: balkon B

e Balkon A-VARIANTA,2,3,4

Objemova Tloustka | Char. zat. Navr. zat.
Skladba (shora dolu) hmotnost ) Y 2
[kg/m?] [m] [kN/m’] [kN/m?]
Keramicka dlazba + terce 2200 0,015 0,33 0,45
HI - Fatrafol 1,35
Betonova mazanina, spad 2100 0,06 1,26 1,70
stalé plo3né zatizeni celkem [kN/m?]: 1,59 2,15
e Balkon B—VARIANTA 5
Objemova Tloustka | Char. zat. Navr. zat.
Skladba (shora dolu) hmotnost ) y )
leg/me] | [ml | TkN/m] [kN/m?]
Balkonova prkna 20x100 500 0,02 0,1 1,35 0,14
stalé plodné zatizeni celkem [kN/m?]: 0,1 0,14
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3.1.5. Stfesni plast

Zde jsou vypsany vsechny stiesni plasté pro rdzné varianty konstrukénich schémat

VARIANTA 1,2,3: stfedni plast A, B

VARIANTA 4:
VARIANTA 5:

stfedni plast A, C

stfesni plast A, D

e Stresni plast A — spolecné prostory

Objemova v .
Skladba (shora dolu) hmotnost Tlo[l::;ka C[:aNr/nz::'; v l\Ez‘I:lr/n:aZ;
[ke/m?]

g;a)me ficni kamenivo (fr. 16- 1700,00 0,10 1,70 230
geotextilie 0,00 0,00
HI - PVC 1300,00 0,02 0,20 0,26
geotextilie 0,00 0,00
TI - EPS 30,00 0,14 0,04 1,35 0,06
Tl - EPS spadové kliny 30,00 0,12 0,04 0,06
geotextilie 0,00 0,00
parozabrana 0,00 0,00
geotextilie 0,00 0,00
sadrova omitka 0,01 0,00 0,00

stalé plosné zatiZeni celkem [kN/m?]: 1,98 2,67

e Stresni plast B— VARIANTA 1,2,3
Objemova v .
Skladba (shora dolu) hmotnost Tlo[l:;ka (Ezla\lr/;az'; Y I\;z‘l\’:/;az;
[kg/m?]

g;a)me fiéni kamenivo (fr. 16- 1700,00 0,10 1,70 230
geotextilie 0,00 0,00
HI - PVC 1300,00 0,02 0,20 0,26
geotextilie 0,00 0,00
TI - EPS 30,00 0,14 0,04 135 0,06
Tl - EPS spadové kliny 30,00 0,12 0,04 ! 0,06
geotextilie 0,00 0,00
parozabrana 0,00 0,00
geotextilie 0,00 0,00
nosné profily SDK 0,06 0,03 0,04
SDK deska 750 0,0125 0,09 0,13

stalé plodné zatizeni celkem [kN/m?]: 2,12 2,87
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Stfesni plast C — VARIANTA 4

Objemova v .

skladba (shora dolu) hn'jnotnost Tloustka | Char. zazt. v Navr. zazt.

[kg/m?] [m] [kN/m?] [kN/m?]
g;e)me fi¢ni kamenivo (fr. 16- 1700,00 0,10 1,70 230
geotextilie 0,00 0,00
HI - PVC 1300,00 0,02 0,20 0,26
geotextilie 0,00 0,00
Tl - EPS 30,00 0,12 0,04 0,06
Tl - EPS spadové kliny 30,00 0,12 0,03 135 0,04
geotextilie 0,00 0,00
parozabrana 0,00 0,00
geotextilie 0,00 0,00
nosné profily SDK 0,06 0,03 0,04
SDK deska 750 0,0125 0,09 0,13
stalé plodné zatizeni celkem [kN/m?]: 2,09 2,83

e Stresni plast D — VARIANTA 5
Objemova v .

skladba (shora dolu) hn:otnost Tloustka | Char. z:zt. v Navr. zazt.

[kg/m?] [m] [kN/m’] [kN/m’]
g;a)me fiéni kamenivo (fr. 16- 1700,00 0,10 1,70 230
geotextilie 0,00 0,00
HI - PVC 1300,00 0,02 0,20 0,26
geotextilie 0,00 0,00
Tl - EPS 30,00 0,06 0,02 0,03
Tl - EPS spadové kliny 30,00 0,06 0,02 1,35 0,03
geotextilie 0,00 0,00
parozabrana 0,00 0,00
geotextilie 0,00 0,00
drevény zaklop z OSB 600,00 0,03 0,15 0,20
Tl - MW mezi stropnimi tramy 38,00 0,30 0,11 0,15
nosné profily SDK 0,06 0,03 0,04
SDK deska 750 0,0125 0,09 0,13
stalé plo$né zatizeni celkem [kN/m?]: 2,32 3,13
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3.1.6. Obvodovy plast

Zde jsou vypsany vsechny obvodové plasté pro rizné varianty konstrukénich

schémat

VARIANTA 1:

VARIANTA 2:

VARIANTA 3:

VARIANTA 4:

VARIANTA 5:

obvodovy plast A, B

Nosnou konstrukci jsou zdéné stény z keramickych blok.
Dimenze/posouzeni tohoto zdiciho materialu je provedeno

v pfredbéZzném navrhu prvka.

obvodovy plast A, C

Nosnou konstrukci jsou zdéné stény z vapenopiskovych bloka.
Dimenze/posouzeni tohoto zdiciho materialu je provedeno

v predbézném navrhu prvka.

obvodovy plast A, D

Nosnou konstrukci jsou zdéné stény z plynosilikatovych tvarnic.
Dimenze/posouzeni tohoto zdiciho materialu je provedeno

v predbézném navrhu prvka.

obvodovy plast A, E

Nosnou konstrukci jsou dfevéné CLT panely. Dimenze/posouzeni

nosnych stén je uvedeno v predbézném navrhu prvka.

obvodovy plast A, F
Vypliové stény budou z dfevéné sloupkové konstrukce. Nosnou
konstrukci je dievény tézky skelet. Dimenze/posouzeni nosnych

prvkl je uvedeno v predbézném navrhu prvkd.
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e Obvodovy plast A—7B sténa 1.NP

Objemova v .
Skladba (EXT-INT) hmotnost Tloustka | Char. zazt. v Navr. zazt.
[kg/m?] [m] [kN/m?] [kN/m?]
omitka tenkovrstva s vyzt. siti 0,015 0,00 0,00
Tl - mineralni vina 70 0,20 0,14 1,35 0,19
sadrova omitka 1100 0,015 0,17 0,22
stalé plo3né zatizeni celkem [kN/m?]: 0,31 0,41
e Obvodovy plast B—2.NP, 3.NP, 4.NP — VARIANTA 1
Objemova v .
Skladba (EXT-INT) hmotnost Tloustka | Char. zazt. v Navr. za;t.
[ke/m?] [m] [kN/m?] [kN/m?]
omitka tenkovrstva s vyzt. siti 0,02 0,00 0,00
Tl - mineralni vina 70 0,2 0,14 1,35 0,19
vapenocementova omitka 2000 0,02 0,30 0,41
stalé ploné zatizeni celkem [kN/m?]: 0,46 0,62
e Obvodovy plast C—2.NP, 3.NP, 4.NP — VARIANTA 2
Objemova v .
Skladba (EXT-INT) hmotnost Tloustka | Char. z:zt. v Navr. zazt.
omitka tenkovrstva s vyzt. siti 0,015 0,00 0,00
Tl - minerdlni vina 70 0,22 0,15 1,35 0,21
vapenocementova omitka 2000 0,015 0,30 0,41
stalé plosné zatiZeni celkem [kN/m?]: 0,48 0,65
e Obvodovy plast D—2.NP, 3.NP, 4.NP — VARIANTA 3
Objemova v .
Skladba (EXT-INT) hmotnost Tloustka | Char. zazt. v Navr. zazt.
omitka tenkovrstva s vyzt. siti 0,015 0,00 0,00
Tl - minerdlni vina 70 0,18 0,13 1,35 0,17
vapenocementova omitka 2000 0,015 0,30 0,41
stalé plosné zatiZzeni celkem [kN/m?: 0,43 0,58
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Obvodovy plast E—2.NP, 3.NP, 4.NP — VARIANTA 4

Objemova v .
Skladba (EXT-INT) hmotnost TIT:;ka it::}:;; \ l\;z\';r/nzz:;
[kg/m?]
omitka tenkovrstva s vyzt. siti 0,01 0,00 0,00
Tl — mineralni vata 70 0,18 0,13 0,17
rost z KVH 40/60 4 625 mm
(0,04%0,06%5/0,625) 500 0,04 0,02 1,35 0,03
Al - MW mezi rostem 38 0,04 0,02 0,02
sadrovlaknita deska 1150 0,015 0,17 0,23
stalé plo$né zatizeni celkem [kN/m?]:| 0,34 0,46
Obvodovy plast F—2.NP, 3.NP, 4.NP — VARIANTA 5
Objemova v .
Tl k har. zat. Navr. zat.
skladba (EXT-INT) hmotnost "[‘r’:; a c[kaNr/r:;; v [ler/;a;;
[kg/m?®]
omitka tenkovrstva s vyzt. siti 0,01 0,00 0,00
drevovlaknita deska 0,03 0,00 0,00
rost z KVH 40/100 4 625 mm
1 4
(0,04*0,1*5/0,625) >00 0 0,03 0,0
TI - MW mezi roStem 38 0,1 0,04 0,05
Tl - MW 38 0,1 0,04 0,05
rost z KVH 40/100 4 625 mm
1 4
(0,04*0,1*5/0,625) >00 0, 0,03 1,35 0,0
TI - MW mezi rostem 38 0,1 0,04 0,05
sadrovlaknitd deska s 1150 0,015 0,17 0,23
parobrzdou
ros$t z KVH 40/60 4 625 mm
4 2
(0,04*0,06*5/0,625) >00 0,0 0,0 0,03
Al - MW mezi rostem 38 0,04 0,02 0,02
sadrovlaknita deska 1150 0,015 0,17 0,23
stalé plo3né zatizeni celkem [kN/m?]:| 0,56 0,75

vypoctech tyto hodnoty zanedbany.

Zatizeni obvodovych plastt bez vlastni tihy nosnych prvkd, proto budou pfi
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3.1.7. Vnitini nosné stény
U vnitfnich nosnych stén je rozhodujici vidy nosny materidl. Navrh nosnych prvk(

v pfredbézném ndvrhu.

3.1.8. Pricky

Zde jsou vypsany vsechny druhy pfic¢ek pro rlizné varianty konstrukénich schémat

VARIANTA 1: pricka A
VARIANTA 2: pricka B
VARIANTA 3: pricka C
VARIANTA 4,5: pficka D

e Pricka A—1.NP, 2.NP, 3.NP, 4.NP — VARIANTA 1

Délici pricky v jednotlivych bytovych jednotkach jsou oddéleny zdénymi

pfickami Porotherm 11,5 Profi Dryfix.

Objemova ., .
Skladba (INT-INT) hr‘r:otnost Tloustka | Char. ze;t. v Navr. zazt.
ke/my | M1 | Dn/m) [kN/m?]
vapenocementova omitka 2000 0,015 0,30 0,41
keramické tvarnice 800 0,115 0,92 1,35 1,24
vapenocementova omitka 2000 0,015 0,30 0,41
stalé plodné zatiZeni celkem kN/m?]: 1,52 2,05

Z divodu neznamého konkrétniho rozmisténi pricek bude zatiZzeni od vlastni
tihy v¢. omitek zapocitdno pomoci ndhradniho rovnomérného plosného zatizeni

gk = 1,52 kN/m?
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e Pficka B—1.NP, 2.NP, 3.NP, 4.NP — VARIANTA 2
Délici pricky v jednotlivych bytovych jednotkach jsou oddéleny zdénymi
pfickami z vapenopiskovych pfickovek KMB Sendwix 4DF-LDE.
Objemova v [
Tloustka | Char. zat. Navr. zat.
Skladba (INT-INT) hmotnost v
m kN/m? kN/m?
vapenocementova omitka 2000 0,015 0,30 0,41
VPC bloky 1220 0,115 1,40 |1,35 1,89
vapenocementova omitka 2000 0,015 0,30 0,41
stalé plosné zatizeni celkem [kN/m?]: 2,00 2,70

Z dlivodu nezndmého konkrétniho rozmisténi pricek bude zatizeni od vlastni

tihy v€. omitek zapocitdno pomoci ndhradniho rovnhomérného plosného zatizeni

gk = 2,0 kN/m?

e Pficka C—2.NP, 3.NP, 4.NP —VARIANTA 3

Délici pricky v jednotlivych bytovych jednotkach jsou oddéleny zdénymi
prickami z plynosilikdtovych prickovek YTONG Klasik tl. 100 mm.

Objemova v .
Skladba (EXT-INT) h n:otnost Tloustka | Char. z:zt. v Navr. zazt.
lg/mey | M| De/m?] [kN/m?]
vapenocementova omitka 2000 0,015 0,30 0,41
plynosilikatové tvarnice 350 0,1 0,35 1,35 0,47
vapenocementova omitka 2000 0,015 0,30 0,41
stalé plosné zatiZeni celkem [kN/m?]: 0,95 1,28

Z dlivodu nezndmého konkrétniho rozmisténi pricek bude zatiZzeni od vlastni

tihy v¢. omitek zapocitano pomoci nahradniho rovnomeérného plosného zatizeni

gk = 1,0 kN/m?
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e Pricka D—2.NP, 3.NP, 4.NP —VARIANTA 4, 5

Délici pricky v pfipadé tézkého direvéného skeletu a systému z CLT budou
drevéné rdmové z KVH profilQ.

Objemova . .
skladba (INT-INT) hn:otnost Tloustka | Char. zazt. v Navr. zazt.
[kg/m?] [m] [kN/m’] [kN/m’]
sadrovlaknitad deska 1150 0,015 0,17 0,23
rost z KVH 40/60 4 625 mm
(0,04*0,06*5;0,625) >00 0,060 0,02 1,35 0,03
Al - kamenna vina 120 0,060 0,07 0,10
sadrovlaknita deska 1150 0,015 0,17 0,23
stalé plo3né zatizeni celkem [kN/m?]: 0,44 0,59

Z dlivodu nezndmého konkrétniho rozmisténi pricek bude zatizeni od vlastni
tihy v€. omitek zapocitdno pomoci ndhradniho rovnomérného plosného zatizeni

gk = 0,5 kN/m?2.

3.1.9. Schodistové stupné
Schody 1.-5. NP:

o Konstrukéni vyska podlazi: 3,2m

e Pocet stupnl v podlazi: 18

e Sitka schodistového stupné: 275 mm

e Vyska schodistového stupné: 177,8 mm

Nahradni spojité zatizeni: Ix = % *0,1778 = 25 = 2,22 kN /m?

3.1.10.Zaklady

Pro kazdou variantu uvedena tabulka s ndvrhovym zatizenim pro vypocet zakladovych
konstrukci. ZatiZzeni bylo vypocteno pro vnitini nosnou nejzatizenéjsi sténu a také pro
vnéjsi obvodovou pri¢nou sténu. Varianta 5 nebyla posuzovana a zaklady byly navrzeny
ve stejnych dimenzich jako varianta 4.
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e VARIANTA 1 — VNITRNI STENA

otet tloustka p B | out gd | Z.5/vydka| Neq;

P [m] | [kN/m?] | [kN/m?] "| [kN/m?] [m] [kN]

Zb deska strecha 0,18 25 4,5 1,35 6,08 5,03 30,53
stiedni plast 2,12 1,35 2,86 5,03 14,38

uZitné strecha 0,8 1,5 1,20 5,03 6,03
Zb deska 2.NP, 3.NP, 4.NP | 3 0,24 25 6 1,35 | 8,10 6,03 146,41
podlaha 2.NP, 3.NP, 4.NP 3 1,53 |1,35| 2,07 6,03 37,33
uZitné strop 3 2 1,5 3,00 6,03 54,23
Zb deska 1.NP 0,19 25 4,75 1,35 6,41 6,03 38,64
podlaha 1.NP 1,49 1,35 2,01 6,03 12,12
uzitné strop 2 1,5 3,00 6,03 18,08
sténa KER (2.NP-5.NP) 4 0,3 10 3 1,35 4,05 2,96 47,95
sténa ZB 1.NP 1 0,2 25 5 1,35 6,75 2,96 19,98

425,67

e VARIANTA 1 - VNEJSi STENA

otet tloustka o gk sout g4 2.5/vyska| Neg;

P [m] | [kN/m3] | [kN/m?] " [kN/m?] [m] [kN]

zb deska strecha 0,18 25 4,50 1,35 6,08 2,38 14,43
stfesni plast 2,12 1,35 | 2,86 2,38 6,80
uzitné strecha 0,80 1,5 1,20 2,38 2,85

Zb deska 2.NP, 3.NP, 4.NP | 3 0,24 25 6,00 |[135]| 8,10 3,38 82,01

podlaha 2.NP, 3.NP, 4.NP 3 153 135 | 2,07 3,38 20,91
uZitné strop 3 2,00 1,5 3,00 3,38 30,38
Zb deska 1.NP 0,19 25 475 |135]| 6,41 3,38 21,64
podlaha 1.NP 149 (135 | 2,01 3,38 6,79
uZitné strop 2,00 1,5 3,00 3,38 10,13
sténa KER (2.NP-5.NP) 4 0,25 10 2,50 |1,35] 3,38 2,96 39,96
sténa 7B 1.NP 1 0,20 25 500 |135] 6,75 2,96 19,98

255,87
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e VARIANTA 2 — VNITRNI STENA

otet tloustka p B | out gd | Z.5/vydka| Neq;

P [m] | [kN/m?] | [kN/m?] "| [kN/m?] [m] [kN]

Zb deska strecha 0,18 25 4,5 1,35 6,08 5,03 30,53
stiedni plast 2,12 1,35 2,86 5,03 14,38

uZitné strecha 0,8 1,5 1,20 5,03 6,03
Zb deska 2.NP, 3.NP, 4.NP | 3 0,24 25 6 1,35 | 8,10 6,03 146,41
podlaha 2.NP, 3.NP, 4.NP 3 1,53 |1,35| 2,07 6,03 37,33
uZitné strop 3 2 1,5 3,00 6,03 54,23
Zb deska 1.NP 0,19 25 4,75 1,35 6,41 6,03 38,64
podlaha 1.NP 1,49 1,35 2,01 6,03 12,12
uzitné strop 2 1,5 3,00 6,03 18,08
sténa VPC (2.NP-5.NP) 4 0,2 20 4 1,35 5,40 2,96 63,94
sténa ZB 1.NP 1 0,2 25 5 1,35 6,75 2,96 19,98

441,65

e VARIANTA 2 — VNEJSi STENA

otet tloustka o gk sout g4 2.5/vyska| Neg;

P [m] | [kN/m3] | [kN/m?] " [kN/m?] [m] [kN]
zb deska strecha 0,18 25 4,50 1,35 6,08 2,38 14,43
stfesni plast 2,12 1,35 2,86 2,38 6,80
uzitné strecha 0,80| 1,50 1,20 2,38 2,85
Zb deska 2.NP, 3.NP, 4.NP 3 0,24 25 6,00| 1,35 8,10 3,38 82,01
podlaha 2.NP, 3.NP, 4.NP 3 1,53| 1,35 2,07 3,38 20,91
uzitné strop 3 2,00 | 1,50 3,00 3,38 30,38
zb deska 1.NP 0,19 25 4,75| 1,35 6,41 3,38 21,64
podlaha 1.NP 1,49 1,35 2,01 3,38 6,79
uZitné strop 2,00| 1,50 3,00 3,38 10,13
sténa VPC (2.NP-5.NP) 4 0,20 20 4,00| 1,35 5,40 2,96 63,94
sténa ZB 1.NP 1 0,20 25 500 1,35 6,75 2,96 19,98

279,85
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e VARIANTA 3 — VNITRNI STENA

otet tloustka p gk sout gd Z.5/vyska| Neg;

P [m] | [kN/m3] | [kN/m?] " | [kN/m?] [m] [kN]
zb deska strecha 0,18 25 4,50| 1,35 6,08 5,03 30,53
stiedni plast 2,12 | 1,35 2,86 5,03 14,38
uZitné strecha 0,80 1,50 1,20 5,03 6,03
zb deska 2.NP, 3.NP, 4.NP 3 0,24 25 6,00 | 1,35 8,10 6,03 | 146,41
podlaha 2.NP, 3.NP, 4.NP 3 1,53| 1,35 2,07 6,03 37,33
uZitné strop 3 2,00 | 1,50 3,00 6,03 54,23
zb deska 1.NP 0,19 25 4,75| 1,35 6,41 6,03 38,64
podlaha 1.NP 1,49 1,35 2,01 6,03 12,12
uzitné strop 2,00 | 1,50 3,00 6,03 18,08
sténa PLY (2.NP-5.NP) 4 0,25 6,5 1,63| 1,35 2,19 2,96 25,97
sténa ZB 1.NP 1 0,20 25 5,00| 1,35 6,75 2,96 19,98
403,69

e VARIANTA 3 — VNEJSI STENA

. | tloudtka o gk . gd 2.5/vyska| Neg;

POCEL! " [m] | kn/m? | [kN/m2] | *OUC | (kn/m2] | [m] [kN]
zb deska strecha 0,18 25 4,50 1,35 6,08 2,38 14,43
stfesni plast 2,12 | 1,35 2,86 2,38 6,80
uzitné strecha 0,80| 1,50 1,20 2,38 2,85

sténa PLY (2.NP-5.NP)

0,25

6,5

1,63

1,35

2,19

Zb deska 2.NP, 3.NP, 4.NP | 3 0,24 25 6,00| 1,35 8,10 3,38 82,01
podlaha 2.NP, 3.NP, 4.NP 3 1,53| 1,35 2,07 3,38 20,91
uZitné strop 3 2,00 | 1,50 3,00 3,38 30,38
Zb deska 1.NP 0,19 25 4,75| 1,35 6,41 3,38 21,64
podlaha 1.NP 1,49| 1,35 2,01 3,38 6,79
uzitné strop 2,00 1,50 3,00 3,38 10,13

2,96

25,97

sténa ZB 1.NP

0,20

25

5,00

1,35

6,75

2,96

19,98

241,89
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e VARIANTA 4 — VNITRNI STENA

otet tloustka p gk sout gd Z.5/vyska| Neg;

P [m] | [kN/m?] | [kN/m?] "| [kN/m?] [m] [kN]
CLT deska strecha 0,12 5 0,60| 1,35 0,81 5,03 4,07
stfesni plast 2,12| 1,35 2,86 5,03 14,38
uzitné strecha 0,80| 1,50 1,20 5,03 6,03
CLT deska 4.NP 1 0,22 5 1,10| 1,35 1,49 6,03 8,95
CLT deska 2.NP, 3.NP 2 0,16 5 0,80 | 1,35 1,08 6,03 13,01
podlaha 2.NP, 3.NP, 4.NP 3 1,53| 1,35 2,07 6,03 37,33
uzitné strop 3 2,00 | 1,50 3,00 6,03 54,23
Zb deska 1.NP 0,19 25 4,75| 1,35 6,41 6,03 38,64
podlaha 1.NP 1,49 | 1,35 2,01 6,03 12,12
uZitné strop 2,00| 1,50 3,00 6,03 18,08
sténa CLT (5.NP) 1 0,10 5 0,50| 1,35 0,68 2,96 2,00
sténa CLT (2.NP-4.NP) 3 0,12 5 0,60| 1,35 0,81 2,96 7,19
sténa ZB 1.NP 1 0,20 25 5,00| 1,35 6,75 2,96 19,98

236,00

e VARIANTA 4 — VNEJSI STENA

otet tloustka o gk sout gd 2.5/vyska| Neg;

P [m] | [kN/m?] | [kN/m?] " | [kN/m?] [m] [kN]
CLT deska strecha 0,12 5 0,60 1,35 0,81 2,38 1,92
stfesni plast 2,12| 1,35 2,86 2,38 6,80
uzZitné strecha 0,80 | 1,50 1,20 2,38 2,85

CLT deska 4.NP 1 0,22 5 1,10| 1,35 1,49 3,38 5,01
CLT deska 2.NP, 3.NP 2 0,16 5 0,80 | 1,35 1,08 3,38 7,29
podlaha 2.NP, 3.NP, 4.NP 3 1,53| 1,35 2,07 3,38 20,91
uZitné strop 3 2,00 | 1,50 3,00 3,38 30,38

zb deska 1.NP 0,19 25 4,75| 1,35 6,41 3,38 21,64
podlaha 1.NP 1,49] 1,35 2,01 3,38 6,79
uzitné strop 2,00 1,50 3,00 3,38 10,13
P T T s
sténa CLT (5.NP) 1 0,10 5 0,50 | 1,35 0,68 2,96 2,00
sténa CLT (2.NP-4.NP) 3 0,14 5 0,70 | 1,35 0,95 2,96 8,39
sténa 7B 1.NP 1 0,20 25 5,00 | 1,35 6,75 2,96 19,98

144,09
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3.2. Proménné zatizeni

3.2.1. Uiitné zatizeni
1.NP - parkovaci plochy pro lehkd vozidla — kat. F: gk = 2,5 kN/m?
2.NP — 5.NP — bytova ¢ast — kat. A:

e Stropni konstrukce: gk = 2,0 kN/m?
e Schodisté: gk = 3,0 kN/m?
e Balkony: gk = 4,0 kN/m?

Stfecha — nepfistupnad s vyj. bézné udriby —kat. H: qx = 0,75 kN/m?

3.2.2. Zatizeni snéhem

e Tvarovy soucinitel — plocha stfecha: u, =08
e Soucinitel expozice: C. =10
e Tepelny soudinitel: C: =10
e Snéhova oblast: Il. — Rokycany (s, = 1,0 kN/m?)

s= u*xCox Coxs, =08+1%1%1=0,8kN/m?

Pozn.: Hodnota proménného zatizeni stfechy bude uvazovana jako vétsi z hodnot:

e UZitné zatiZeni stfechy: 0,75 kN/m?
e ZatiZeni snéhem: 0,8 kN/m?
Proménné zatiZeni stfechy: gstik= 0,8 kN/m?
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4. Predbéiny navrh a posouzeni nosnych prvk(

4.1. Stropni desky — monolitické zelezobetonové
Monolitické Zelezobetonové desky budou pouzity u variant 1, 2, 3 v celé ¢3asti objektu.
U variant 4 a 5 budou pouzity Zelezobetonové monolitické desky pouze nad 1.NP a u

ztuzujiciho jadra po celé vysce objektu.
4.1.1. Stropnideska D1, D2 - stfecha (varianta 1, 2, 3)

Beton C30/37: fecd = % = % =20 MPa

e Empiricky navrh:

Jednosmérné pnuta deska (rozpéti 5,3 m):

1 1 1 1
hg = (30 25) * Ly (30 25) * 5300 = 176,67 = 212 mm

e Navrh na zakladé splnéni podminky ohybové stihlosti desky:

S/ld=> d:i

A= »

L
d
Ag = Koy * Kep % Ko * Aeap
Kei=1 ...typ prirezu — obdélnikovy
Ke2=1 ...rozhodujici rozmér L <7

Ke2=1,2 ...odhad soucinitele tahového napéti

Pfedpokladany stupen vyztuzeni: p=0,5%

Predpokladany profil vyztuze: 10 mm

Predpokladané kryti vyztuze: 20 mm

Typ podepieni L(mm) | Awb Ad d (mm) hd (mm)
D1 —jednosmérné pnutd 5300 30,8 | 36,96 144 169
D2 — jednosmérné pnuta 4750 26 31,2 153 178
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Stropni deska D2 je sice kratSiho rozpéti, ale plisobi v krajnim poli spojitého nosniku,
takZe je pfisnéjsi vymezujici ohybova stihlost. Stropni desky budou o stejné tloustce,

tedy 180 mm.
e Ovéreni desek z hlediska Unosnosti v ohybu (D1):

ZatiZzeni na desku:

prvek zatizeni fi (kN/m?) Y fa (kN/m?)
vlastni tiha ZB deska 0,18*25 4,5 1,35 6,08
stresni plast 2,12 1,35 2,86
uzitné zatizeni 0,8 1,5 1,2

(g+9)d = 10,14 kN/m?

Maximalni ohybovy moment:
1
Mg = o* (g+ q)q * L* = 23,74 kNm/m’

10
hd = 180 mm,d = 10 mm,d = 180—20—7= 155 mm

Mg 23,74%10°
K= bwdZ«fcd ~ 1000 « 1452 = 20

= 0,049

§=0,064 < (0,1~0,15) ...Vyhovuje

0,8*b*d*f*fcd_ 0,8 « 1000 * 155 % 0,064 * 20

d 13E = 364,87 mm?

ASpeq =

_ ASpeq 364,87
"~ bxd 1000 % 145

p =0,0024 < 0,005 ..Vyhovuje

NAVRHUJI JEDNOTNOU TLOUSTKU DESEK 180 MM.
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4.1.2. Stropni deska D3, D4- strop. deska 2.NP,3.NP, 4.NP (VARIANTA 1, 2, 3)

fek = 3% = 20 MPa
1,5 1,5

Beton C30/37: fecd =
e Empiricky navrh:

Jednosmérné pnuta deska (rozpéti 6,75 m):

h >(1 1) L (1 1) 6750 = 225 = 270
— = | * = |\ ) * = -
a=\30" 25/~ (30" 25 mm

e Navrh na zakladé splnéni podminky ohybové Stihlosti desky:

L L
A—ES/ld—> d—z

Aa = Ke1 * Kep * Ko * Agp

Kei=1 ...typ prlfezu — obdélnikovy
Ke2= 1 ...rozhodujici rozmér L <7
Ke2= 1,2 ...odhad soucinitele tahového napéti

Predpokladany stupen vyztuzeni: p=0,5%

Predpokladany profil vyztuze: 10 mm

Predpokladané kryti vyztuze: 20 mm

Typ podepfieni L(mm) | Awb Ad d (mm) hd (mm)
D3 —jednosmérné pnutd 6750 26 31,2 217 242
D4 — jednosmérné pnutd 5300 30,8 31,2 153 163

Stropni desky budou o stejné tloustce, tedy 240 mm.
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e Ovéreni desek z hlediska Unosnosti v ohybu (D3):

ZatiZzeni na desku:

prvek zatizeni fi (kN/m?) Y fa (kN/m?)
vlastni tiha ZB deska 0,24*25 6 1,35 8,1
podlaha 1,53 1,35 2,07
Pricky 2 1,35 2,7
uzitné zatizeni 2 1,5 3

(g+q)a = 15,87 kN/m?

Maximalni ohybovy moment:

1
Mgp = E* (g+q)g *xL? =60,26 kNm/m’

10
hd = 240 mm,d = 10 mm, d =24O—20—7=215mm

Mg 60,26%10°
K= bwdZ«fcd ~ 1000 2152 « 20

= 0,066 —»

§=0,085<(0,1~0,15) ...Vyhovuje

0,8*b*d*§*fcd_ 0,8 * 1000 * 215 = 0,085 * 20

= 672,18 mm?
fyd 435 '

ASpeq =

_ ASpeq 672,18
"~ bxd 1000215

p = 0,003 <0,005..Vyhovuje

NAVRHUJI JEDNOTNOU TLOUSTKU DESEK 240 MM.

NAVRHUJI JEDNOTNOU TLOUSTKU DESEK 240 MM PRO VSECHNY ZDNENE
VARIANTY. NENi POTREBA OVEROVAT DALSI VARIANTY, JELIKOZ OPROTI
PREDCHOZIM VARIANTAM SE ZMENI POUZE ZATIZENI OD PRICEK, KTERE NENI PRILIS
ROZDILNE.

Ptiloha A 43 Bc. Vaclav Cerny



CVUT v Praze Predbézny navrh a posouzeni nosnych prvku

4.1.3. Stropni deska D5 — stropni deska 1.NP (varianta 1, 2, 3, 4, 5)

ek _ 39 _ 90 MPa

Beton C30/37: fed = 15 1,5

e Empiricky navrh:

Obousmérné pnuta stropni deska (5x6,75 m):
1 1
hyg = T (Lyx + Lyy) = o5t (5000 + 6750) = 157 mm

e Navrh na zakladé splnéni podminky ohybové stihlosti desky:

A=f<y > d=—

L
d A

Aa = Kei % Ko * Kz * Aggp
Kei=1 ...typ prirezu — obdélnikovy
Ke2 =1 ...rozhodujici rozmér L <7

Ke2=1,2 ...odhad soucinitele tahového napéti

Pfedpokladany stupen vyztuzeni: p=0,5%

Predpokladany profil vyztuze: 10 mm

Predpokladané kryti vyztuze: 20 mm

Typ podepfieni L(mm) | Atwb Ad d (mm) hg (mm)
D9 — obousmérné pnuta 5000 26 31,2 160 185

Stropni desky budou o stejné tloustce 190 mm.
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e Ovéreni desek z hlediska Unosnosti v ohybu (D5):

ZatiZzeni na desku:

prvek zatizeni fi (kN/m?) Y fa (kN/m?)
vlastni tiha ZB deska 0,19*25 4,75 1,35 6,41
podlaha 1,49 1,35 2,01
PFicky 2 1,35 2,7
uzitné zatizeni 2 1,5 3

(g+q)a = 14,12 kN/m?
mo = (g +q)a*Lf = 14,12+ 5% = 353 kNm/m’

2= =135- f=0,048

MED = B *My = 0,04‘8 * 353 = 16,94‘ kNm/m
10
hd =190mm,d = 10 mm,d = 190 — 20 ey = 165mm

Mg 16,94 x10°
“ bxd?xfcd 1000 * 1652 * 20

u =0,031 -

§=0,038 <(0,1~0,15) ... Vyhovuje

0,8*b*d*§*fcd_ 0,8 * 1000 * 165 = 0,038 = 20

= 230,62 mm?
fyd 435 '

ASpeq =

_ Aspeq 230,62
"~ bxd 1000 * 165

p =0,0014 < 0,005 ..Vyhovuje

NAVRHUJI JEDNOTNOU TLOUSTKU DESEK 190 MM.
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4.2. Zelezobetonové monolitické praviaky

4.2.1. ZB privlak P1 - 4.NP (varianta 1, 2, 3)

Beton C30/37: fecd = % = % =20 MPa

e Empiricky navrh:

1 1 1 1
hp1 = (E~E) *Lyq = <E~E) * 6750 = 562,5~675 mm — 550 mm

1 1 1 1
by, = (§~E) *hy,q = (§~E) * 500 = 183,33~275 mm — 250 mm

e Ovéreni desek z hlediska unosnosti v ohybu (P1):

Nahradni zatéZovaci Sirka = 1,62+1,75 = 3,37 m

Zatizeni na pravlak:

prvek zatizeni fk (kN/m) Y fa (kN/m)
ZB deska 0,24*25*3,37 20,22 1,35 27,30
Vlastni tiha (0,55-0,24)*0,25*25 1,94 1,35 2,62
Podlaha 1,53*3,37 5,16 1,35 6,96
Obvodovy plast (400 1,35
4*2.5 10 13,5
kg/m2, h=2,5m)
uzitné zatizeni 2*3,37 6,74 1,5 10,11

(g+q)da = 60,49 kN/m

Maximalni ohybovy moment:

1
Mgp = * (g+ q)q * L* = 229,67 kNm/m’

22
hd = 550 mm, = 22 mm,d = 550—20—7= 519 mm

Mg, 229,67 %108
B hxd2«fcd ~ 0,25+%5192 %20

§=0,234 < (0,45) ...Vyhovuje

=017 -»
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0,8*b*d*€*fcd_ 0,8« 250 «519 % 0,234 * 20

A = = 1116,75 2
Sreq fyd 435 mm
_Asreq _ L1675 _ 009 < 0,01...Vyhovuj

P=bxd  250+519 0 =0 VYROVIIE

e Statické ovéreni privlakd z hlediska smyku:
Veamax = 0,6 (g + q)g * L, = 244,98 kN
fek cot6
VRd,max = 0,6 * (1 - 250) * fcd * by, * Z * m = VEd,max
hp [mm] | L VEd,max z=0,9*d | Volba cot 8 VRd max [KN]
[mm] | [kN]
P1 550 6750 | 244,98 467,1 1,5 569,14
e Qvéreni ohybové stihlosti pravlaku
L, 6750
A= d—=m=13,01S Aa =Ko * Ky xKez *Aggp = 1%1%1%19,5 =195

p

NAVRZENY PRUVLAK 550x250 mm VYHOVUIJE. TENTO TYP PRUVLAKU BUDEP POUZIT
PRO VARIANTY 1, 2, 3 JELIKOZ BYLO POSOUZENO MAXIMALNi MOZNE ZATIZENI
Z TECHTO VARIANT.
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4.2.2. 7B privlak P2 — 1.NP (varianta 1, 2, 3, 4, 5)

fek _ 39 _ 90 MPa

Beton C30/37: fed = 15 1,5

e Empiricky navrh:

1 1 1 1
hp1 = (E~E) * L,y = (ENE) * 5000 = 416,67~500 mm — 630 mm

1 1 1 1
by, = (§~§) *hpq = (§~§) * 630 = 210~315 mm — 300 mm
Je potteba upravit rozméry z hlediska velkého zatizeni, rozmér privlaku
upraven na 630x300 mm.

e Qvéreni desek z hlediska Unosnosti v ohybu (P2):

Nahradni zatéZovaci Sifka (1.NP) = 1,25+1,25=2,5m
Nahradni zatéZovaci Sifka (2.NP-4.NP) = 1,875+1,875=3,75 m
Nahradni zatéZovaci Sitka (5.NP) = 4,875

Zatizeni na pravlak:

f '
prvek zatizeni fa (kN/m)
(kN/m)

ZB deska 1.PP 0,19*25*2,5 11,88 | 1,35 16,03
7B deska 1.NP-3.NP (3x) 3*0,24*25%3,75 67,5 1,35 91,125
ZB deska 4.NP 0,22*25*4,875 26,81 | 1,35 36,20
Vlastni tiha (0,63-0,19)*0,3*25 3,3 1,35 4,46
Podlaha (3x) 3*1,53*3,75 17,21 | 1,35 23,23
Stresni plast 2,12*4,875 10,34 | 1,35 13,95

Sténa (3x) 300 kg/m2, 1,35
3*3%*2,76 24,84 33,53
h=2,76 m
uzitné zatizeni strop (3x) 3%2%3,75 22,5 1,5 33,75
Uzitné zatiZeni stfecha 0,8*4,875 3,9 1,5 5,85

(g+9)a = 258,10 kN/m
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Maximalni ohybovy moment:
1
Mgp =+ (g +q)g *L* =537,71 kNm/m’

22
hd = 630mm,d = 22 mm,d =630—20—7= 599 mm

. Mg _537,71%10°
“ bxd?xfcd 300%5992 %20

u 0,25

§=0,366 < (0,45) ...Vyhovuje

08*bxdx*$xfcd 0,8+300x*599 * 0,366 * 20

A = = 2419,13 2
Sreq fyd 435 mn
_Asreq _ 2913 _ 013 < 0,01...Vyhovuj

P=Thwd 300x599 v 0r° =00L.Vyhovuje

e Statické ovéreni priivlakd z hlediska smyku:
VEd,max = 0,6 * (g + Q)d * Lp = 774,3 kN
fek cot6
Vramax = 0,6 * (1 - 250) * fea * by * Z * m 2 Veamax
hp [mm] | L VEd,max z=0,9*d | Volba cot 8 VRrd,max [KN]
[mm] | [kN]
P2 630 5000 |774,3 539,1 1,5 788,25
e OQvéreni ohybové stihlosti pravlaku
L, 5000
A= d_:WZBBALS A=K * Ky *Kez % Agqp =1x1%1%195 =195
P

NAVRZENY PRUVLAK 630x300 mm VYHOVUIJE.
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4.2.3. 7B pravlak P3 - 1.NP (varianta 1, 2, 3, 4, 5)

Ik~ 20~ 20 MPa

Beton C30/37: fed = 15 1,5

e Empiricky navrh:

1 1 1 1
hp1 = (E~E) * L,y = (ENE) * 6500 = 541,67~650 mm — 550 mm

1 1 1 1
by, = (§~§) *hpq = (§~§) * 550 = 183~275 mm - 250 mm

e Qvéreni desek z hlediska Unosnosti v ohybu (P3):

Néhradni zatézovaci Sirka = 1,625+1,75 = 3,375 m

Zatizeni na pravlak:

prvek zatizeni fi (kKN/m) | vy fa (kN/m)
ZB deska 0,19*25%*3,375 16,03 1,35 21,64
Vlastni tiha (0,55-0,19)*0,25*25 2,25 1,35 3,04
Podlaha 1,53*3,375 5,16 1,35 6,97
uzitné zatizeni 2*3,375 6,75 1,5 10,125

(g+9)a = 41,74 KN/m

Maximalni ohybovy moment:
1
Mgp = F * (g + q)g *L? = 146,96 kNm/m’

22
hd =550mm, b = 22 mm,d = 550—20—7= 519 mm

My 146,96  10°
“ bxd?xfcd 0,25 %5192 % 20

u =0,109

§=0,146 < (0,45) ...Vyhovuje
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0,8*b*d*€*fcd_ 0,8« 250 « 519 % 0,146 * 20

A = = 696,77 2
Sreq fyd 435 mm
_Area _ 69677 __ o 005 < 0,01...vyhovuj

P=bxd 250x510 0> =00L..Vyhovuje

e Statické ovéreni prlvlakl z hlediska smyku:
Veamax = 0,6 % (g + g * L, = 162,79 kN
fek cotf
VRd,max = 0,6 * (1 - ﬁ) * fcd * by, * Z % m = VEd,max
hp [mm] |L VEd,max z=0,9*d | Volbacot 8 VRd,max [KN]
[mm] | [kN]
P2 550 6500 162,79 467,1 1,5 569,14
e Qvéreni ohybové stihlosti pravlaku
L, 6500
A= B == = 1252< Ay =Koy * Kep % Koy % Aoy = 1+ 1515 19,5 = 195
P

NAVRZENY PRUVLAK 550x250 mm VYHOVUJE.
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4.3. Svislé nosné konstrukce — zdivo

4.3.1. Zdéné stény —2.NP, 3.NP, 4.NP, 5.NP (keramika)

e Navrh: Porotherm 30 AKU Z (akusticky cihelny blok P+D)

m =357 kg/m?

fk=5,15 N/mm?

fg =fi/ ym =5,15/2,2 = 2,34 MPa
pevnost zdiva P15 = 15 MPa

Tloustka zdiva byla volena vzhledem k akustickym vlastnostem zdiva, jelikoz se

jedna o mezibytové stény (Rw=57 dB)

e Posouzeni pilite 1000x300 mm v 1.NP:
A = 300000 mm?

ZatéZovaci plocha: 5,75*1,0 = 5,75 m?/m’

f« Y
prvek zatizeni fa (kN/m’)
(kN/m’)
7B deska 1.NP-4.NP (4x) 3*0,24*25%5,75 103,5 | 1,35 139,73
ZB deska 5.NP 0,22*25%*5,75 31,63 1,35 42,69
Podlaha (3x) 3*1,53*5,75 26,34 1,35 35,63
Stresni plast 2,12*4,875 10,34 | 1,35 13,95
Sténa (4x) 357 kg/m2, 1,35
4*3,57*2,76 39,41 53,2
h=2,76 m
uzitné zatizeni strop (3x) 3%2%*5,75 34,5 1,5 51,75
Uzitné zatizeni stfecha 0,8*4,875 3,9 1,5 5,85

(g+q)a = 342,8 kN/m’

Nrp=b*xA*fz=09%0,3%234=631,8kN >342,8 kN ..Vyhovuje

NAVRZENY PILIR 300x1000 mm VYHOVUJE
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4.3.2. Zdéné stény — 2.NP, 3.NP, 4.NP, 5.NP (vapenopiskové bloky)
e Navrh: Silka S20-2000 (tloustka 200 mm)
e m =400 kg/m?
e fc=10,21 N/mm?
o fq="fi/ym=10,21/2,2 = 4,64 MPa
e pevnost zdiva P20 = 20 MPa

Tloustka zdiva byla volena vzhledem k akustickym vlastnostem zdiva, jelikoz se

jednd o mezibytové stény (Rw=56 dB)

Posouzeni pilite 1000x200 mm v 1.NP:
A = 200000 mm?
ZatéZovaci plocha: 5,75*1,0 = 5,75 m?/m’

fi Y
prvek zatizeni fa (kN/m’)
(kN/m’)
7B deska 1.NP-3.NP (3x) 3*0,24*25*5,75 103,5 | 1,35 139,73
ZB deska 4.NP 0,22*25%*5,75 31,63 1,35 42,69
Podlaha (3x) 3*1,53*5,75 26,34 1,35 35,63
Stresni plast 2,12*4,875 10,34 | 1,35 13,95
Sténa (4x) 400 kg/m?2, 1,35
4*4*2,76 44,16 59,62
h=2,76 m
uzitné zatizeni strop (3x) 3*%2*575 34,5 1,5 51,75
Uzitné zatizeni strecha 0,8*4,875 3,9 1,5 5,85

(g+9)a = 349,2 kN/m’

Nrp=b*xAxfz = 09%0,2 4,64 =8352kN >349,2 kN ..Vyhovuje

NAVRZENY PILIR 200x1000 mm VYHOVUJE
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4.3.3. Zdéné stény — 2.NP, 3.NP, 4.NP, 5.NP (plynosilikatové tvarnice)
e Navrh: Ytong Statik P6-650 (tloustka 250 mm)
e m=195 kg/m?
e f=3,93 N/mm?
o fy=f/ym=3,93/2,2=1,79 MPa

e pevnost zdiva P6 = 6 MPa

Tloustka zdiva u plynosilikatu nebude stacit pro spInéni akustickych pozadavk( na
mezibytovou sténu, skladbu je potfeba doplnit o 50 mm minerdlni vaty a oplastit

SDK (Rw=56 dB)

Posouzeni pilife 1000x250 mm v 1.NP:
A = 250000 mm?
ZatéZovaci plocha: 5,75*1,0 = 5,75 m?/m’

fk Y
prvek zatizeni fa (kN/m’)
(kN/m’)
ZB deska 1.NP-3.NP (3x) 3*0,24*25%*5,75 103,5 1,35 139,73
ZB deska 4.NP 0,22*25*5,75 31,63 | 1,35 42,69
Podlaha (3x) 3*1,53*5,75 26,34 | 1,35 35,63
Stresni plast 2,12*%4,875 10,34 1,35 13,95
Sténa (4x) 195 kg/m2, 1,35
4%1,95%2,76 21,53 29,06
h=2,76 m
uzitné zatizeni strop (3x) 3%2%*5,75 34,5 1,5 51,75
UzZitné zatiZeni stfecha 0,8*4,875 3,9 1,5 5,85

(g+q9)a = 318,7 kN/m’

Nepe @ * A f; = 0,9% 0,25 * 1,79 = 402,8 kN > 318,7 kN ...Vyhovuje

NAVRZENY PILIR 250x1000 mm VYHOVUIJE
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4.4. Stropni desky — CLT panel

Stropni desky z CLT paneld byly nadimenzovany pomoci software Calculatis od
spolecnosti Stora Enso. Bylo nutné pouze zadat plsobici zatizeni na stropni panel.
Vlastni tihy stropnich panel(l jsou zapocitany pomoci software a neni potfeba je

zaddvat do zatiZeni. Protokoly ze softwaru jsou uvedeny na konci tohoto dokumentu.

4.4.1. StreSni panel 5.NP (varianta 4)

ZatiZzeni na desku:

prvek zatizeni fi (kN/m?) Y fa (kN/m?)
Stresni plast 2,19 1,35 2,96
uzitné zatizeni 0,8 1,5 1,2

(g+q)d = 4,16 kN/m2

Po zaddni vSech zatiZzena do vypoctového softwaru Ize nechat vypoditat dimenzi

stropni konstrukce, ktera vyhovi vSéem pozadavkim.

NAVRZENA STROPNIi DESKA Z CLT 120 L5s TLOUSTKY 120 mm (vyuziti 65%).

4.4.2. Stropni panel 4.NP (varianta 4)

Zatizeni na desku:

prvek zatizeni fi (kN/m?) Y fa (kN/m?)
podlaha 1,64 1,35 2,21
picky 0,5 1,35 0,68
uzitné zatizeni 2 1,5 3

(g+q)d = 5,89 kN/m2

Dale je potfeba zapoditat zatizeni od stény, kterd pusobi v krajnich polich od

posledniho podlazi:

prvek zatizeni fi (kN/m?) Y fa (kN/m?)
stfesni plast 2,19 1,35 2,96
vl. Tiha stfechy 0,6 1,35 0,81
uzitné zatizeni 0,8 1,5 1,2
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(g+q)a = 4,97 kN/m2

PFepocet zatiZeni na sténu 4.NP: (2.5 = 2,375m)

prvek zatizeni fi (kN/m) Y fa (kN/m)
stalé 6,63 1,35 8,94
uzitné zatizeni 1,9 1,5 2,85

Vlastni tiha stény

prvek zatizeni fi (kN/m) Y fa (kN/m)

Sténa 4.NP (h=3 m) 1,0*3 3,0 1,35 4,05

Zatizeni pUsobici do stropniho panelu nad 3.NP

prvek zatizeni fi (kN/m) Y fa (kN/m)
Stdlé od stfechy 6,63 1,35 8,94
uzitné od strechy 1,9 1,5 2,85
Sténa 4.NP 3 1,35 4,05

Po zaddni vSech zatiZzena do vypoctového softwaru lze nechat vypocitat dimenzi

stropni konstrukce, ktera vyhovi vSéem pozadavkam.

l q.=1.10 kNim lq‘=1 10 kN/m l q9.=1.10 kNim q.=1.10 kN/m l LC2:self-weight structure

%. field1 27 field2 2 field3 2 fieldd A

6500 m 5.000 m 5.000 m 6.500 m

Obr. 16: ZatiZeni v programu Calculatis

NAVRZENA STROPNi DESKA Z CLT 220 L7s-2 TLOUSTKY 220 mm (vyuZiti 69%).
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4.4.3. Stropni panel 2.NP, 3.NP (Varianta 4)

Zatizeni na desku:

prvek zatizeni fk (kN/m?) Y fa (kN/m?)
podlaha 1,64 1,35 2,21
pricky 0,5 1,35 0,68
uzitné zatizeni 2 1,5 3

(g+9)a = 5,89 kN/m2

Po zaddni vSech zatiZzend do vypoctového softwaru lze nechat vypocitat dimenzi

stropni konstrukce, ktera vyhovi vSéem pozadavkim.

NAVRZENA STROPNIi DESKA Z CLT 160 L5s-2 TLOUSTKY 160 mm (vyuZiti 92%).
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4.5. Svislé nosné konstrukce — CLT

Sténové panely z CLT panell byly nadimenzovany pomoci software Calculatis od
spolecnosti Stora Enso. Bylo nutné pouze zadat pUsobici zatizeni, rozméry otvord a
rozméry panelu. Vlastni tihy sténovych panell jsou zapocitany pomoci software a neni
potfeba je zaddvat do zatiZeni. Protokoly ze softwaru jsou uvedeny na konci tohoto

dokumentu.

4.5.1. Sténovy panel 5.NP (varianta 4)

Zatizeni na sténu:

2.5.=5,025
prvek zatizeni fi (kN/m) Y fa (kN/m)
stfecha (2,19+0,6)*5,025 14,02 1,35 18,93
uzitné zatizeni - snih 0,8*5,025 4,02 1,5 6,03

Po zaddni vSech zatiZzena do vypoctového softwaru lze nechat vypocitat dimenzi

sténové konstrukce, ktera vyhovi vSem pozadavkim.

NAVRZEN STENOVY PANEL Z CLT 100 C5s TLOUSTKY 100 mm (vyuZiti 94%).
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4.5.2. Sténovy panel 2.NP osa 3 (varianta 4)

Zatizeni na sténu:

Nahradni zatéZovaci Sirka (2.NP-4.NP) = 3,375+2,65 = 6,03 m
Nahradni zatéZovaci Sifka (5.NP) = 5,025

fi Y
prvek zatizeni fa (kN/m’)
(kN/m’)

CLT strop 1.NP-2.NP (2x) 2*0,16*4,7*6,03 9,07 1,35 12,24
CLT strop 3.NP 0,22%*%4,7%6,03 6,24 1,35 8,42
CLT strecha 4.NP 0,12*4,7*5,025 2,83 1,35 3,83
Podlaha (3x) 3*1,64%6,03 29,67 | 1,35 40,05
Stresni plast 2,19%5,025 11 1,35 14,86

Sténa CLT 120 (3x) 470 1,35
3*4,70*0,12*2,84 4,81 6,49

kg/m3, h=2,84 m

uzitné zatizeni strop (3x) 3*%2%6,03 36,18 1,5 54,27
UzZitné zatiZeni stfecha 0,8*5,025 4,02 1,5 6,03

(g+9)a = 146,19 kN/m

Po zaddni vSech zatiZzena do vypoctového softwaru lze nechat vypocitat dimenzi

sténové konstrukce, ktera vyhovi vSéem pozadavkim.

NAVRZEN STENOVY PANEL Z CLT 120 C3s TLOUSTKY 120 mm (vyuziti 23%).
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4.5.3. Sténovy panel 2.NP osa 1 (varianta 4)

Zatizeni na sténu:

Nahradni zatéZovaci Sitka = 3,375 m

fi Y
prvek zatizeni fa (kN/m’)
(kN/m’)

CLT strop 1.NP-2.NP (2x) | 2*0,16*4,7*3,38 509 | 1,35 6,86
CLT strop 3.NP 0,22%4,7*3,38 3,49 1,35 4,72
Podlaha (3x) 3*1,64*3,38 16,63 | 1,35 12,45

Sténa CLT 120 (3x) 470 1,35
3*4,70*0,12*2,84 4,81 6,49

kg/m3, h=2,84 m

uzitné zatizeni strop (3x) 3*2*3,38 20,28 1,5 30,42

Po zaddni vSech zatiZzena do vypoctového softwaru lze nechat vypoditat dimenzi

sténové konstrukce, ktera vyhovi vSem pozadavkim.

NAVRZEN STENOVY PANEL Z CLT 140 C5s TLOUSTKY 140 mm (vyuZiti 93%).
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4.6. Spojovaci prostredky CLT

v . . | Hmotnost 1 Pocet hrebik/ | Hmotnost Pocet Cve'k,e'? Celk.
Umisténi spoje | Prvek | Roztec prvk | Hmotnost Y Lo . htebik{/ | Hmotnost
prvku . vrut 100 ks hrebiklG/vrutl/prvek . hmotnost
v vrutd

[m] [kg/ks] ks [kl [kg/100 ks] ks [ke] [ke]
Sténa - podlaha Uhelnik 0,6 0,35 757 264,95 4x60 0,30 10 7570 22,71 287,66
Sténa - strop Vrut 0,6 757 10x240 7,39 4 3028 223,77 223,77
Sténa - sténa Vrut 0,5 216 8x200 4,48 2 432 19,37 19,37
Strop - strop Vrut 1 264 8x200 4,48 2 528 23,68 23,68

CELKOVA HMOTNOST SPOJOVACICH PROSTREDKU:

554,48 kg




4.7. Vodorovné nosné konstrukce — masivni drevény skelet

CVUT v Praze Predbézny navrh a posouzeni nosnych prvku

Material: GL24h fmk =24 MPa

Ttida provozu: 1
Kmod = 0,8
fmdzkmod*Mz()B* = 15,36 MPa
' Ym 1,25 '
feok 24
fc,o,d = Kmoa * ;/_M =0,8 =% 125 = 15,36 MPa

4.7.1. Stropni nosnik

Predbézny navrh rozmérd: 80x300 mm & 625 mm

Zatizeni:
Objemova Tlougtka Char. Navr.
Skladba (EXT-INT) hmotnost zat. Y zat.
te/m | ™ powma] | /m?)
prané fi¢ni kamenivo (fr. 16-32) | 1700,00 0,10 1,70 2,30
geotextilie 0,00 0,00
HI - PVC 1300,00 0,02 0,20 0,26
TI - EPS 30,00 0,14 0,04 0,06
Tl - EPS spadové kliny 30,00 0,10 0,03 0,04
geotextilie 0,00 135 0,00
Stalé parozdbrana 0,00 ’ 0,00
geotextilie 0,00 0,00
drevény zaklop z OSB 600,00 0,03 0,15 0,20
stropnice z KVH 80/300 zapocteno zvlast 0,00
Tl - MW mezi stropnimi tramy 38,00 0,16 0,06 0,08
sadrovlaknita deska 1150,00 0,03 0,29 0,39
stalé plo$né zatizeni celkem g« [kN/m?]: | 2,47 3,33
.. |snih | 08 |15]| 1,2
Promeénné
nahodilé plosné zatiie‘m’ celkem q'x [kN/m?]:| 0,8 1,2
Plodné zatiZzeni celkem (uZitné + stalé) [kN/m?]:| 3,27 4,53
Zatizeni na 1 nosnik - zatéZovaci Sitka 625 mm [kN/m]: | 2,04 2,83
VI. tiha stropnice z KVH 80/300‘ (500 kg/m3] [kN/m]:| 0,12 |1,35| 0,16
ZatiZzeni na 1 stropni nosnik (gi+qx) [kN/m]: | 2,16 2,99
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Objemova v .
Skladba (EXT-INT) hniotnost Tloustka | Char. zazt. v Navr. zazt.
Ke/my | 1M1 | D/ [kN/m?]
podlahova krytina - dlazba 2200 0,015 0,33 0,45
PE-folie 0,00 0,00
sadrovlaknita deska 1150 0,025 0,29 0,39
deska pro podlahové vytapéni 0,028 0,00 0,00
sadrovldknita deska 1150 0,01 0,12 - 0,16
Stalé | drfevovlaknita tuha deska 160 0,04 0,06 0,09
drevény zaklop OSB 600 0,025 0,15 0,20
Stropnice z KVH 80/300 zapocteno zvlast
Tl - mezi stropnimi tramy z MW 38 0,16 0,06 0,08
sadrovlaknita deska 1150 0,025 0,29 0,39
stalé plosné zatizeni celkem g'x[kN/m?]: 1,29 1,75
Uzitné (kategorie A) 1,50 1,50 2,25
Nahodilé | Pricky - lehké (odhad) 0,50 1,50 0,75
nahodilé plo3né zatizeni celkem q'x [kN/m?]: 2,00 3,00
Plodné zatizeni celkem (uzitné + stalé) [kN/m?]: 3,29 4,75
Zatizeni na 1 nosnik - zatéZovaci Sitka 625 mm [kN/m]: 2,06 2,97
VI. tiha stropnice z KVH 80/300 (500 kg/m?I] [kN/m]: 0,12 1,35 0,16
Zatizeni na 1 stropni nosnik (g«+qx) [kN/m]: 2,18 3,13

Rozhoduijici je zatiZeni od stropni konstrukce.

1. MEZNI STAV:

Unosnost v ohybu:

1
MEdzg*(gd'i'Qd)*lZ:

1
3 x3,13%5%2 =934 kNm

_ Mg, _ 9,34 103 _
Omd = 3, = T = 7,78 MPa
y A 0,08 = 0,32
Um,d < fm,d

7,78 < 15,36 MPa

=>VYHOVUIJE NA 1.MS
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2. MEZNi STAV

Okamzity prahyb od stalého zatizeni:

o 5 _gexl" 5 (247x06254012) «10° «5" _ 0.0065 m
9 384 Egmean*1, 384 11,6 * 102 « % * 0,08 * 0,33 '
Winst,g = 6,5 mm
Okamzity prahyb od zatizeni snéhem
o5 @l 5 (08+0625)+10°x5
msta T 384 Eomean * I, 384 11,6 * 109 * % * 0,08 * 0,33 ’

Winst,qg = 2 mm

Posouzeni okamZzitého prihybu:
l

Winst = Winst,g T Winst,q < Wiim = 300

5000

Winst = 6,5+ 2 S wyppy = W

8,5mm < 16,67 mm

Konecny pruhyb:
Whet,fin = Winst,g * (1 + kdef) + Winst,q * 1+ Wy * kdef)
Whet,fin = 6,5*(1+0,6) +2* (1+0x0,6)

Whet,fin = 12,4 mm

Whet,fin < Wigm = 250

12,4 mm < % — 20 mm VYHOVUJE NA 2.MS

NAVRZENY STROPNi NOSNiK O PRUREZU 80x300 MM PREDBEZNE VYHOVUJE NA
1.MS |1 2.MS.
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4.7.2. Pruvlak
Pfedbézny navrh rozmérd: 200x380 mm
Pro vypocet byl uréen pravlak v 1.NP na ose 4.
Zatizeni:
Zatizeni od stropniho nosniku: (g4+qd)strop = 2*0,5%5%3,13 = 15,65 kN
Zatizeni od stresniho nosniku: (gd+qd)strecha = 2*0,5*5%2,99 = 14,95 kN
Vlastni tiha pravlaku 200x380mm (objemova tiha 5kN/m?3):

g =02%0,38+5=0,38kN/m

ga =135%0,38=0,51kN/m

Zatizeni od mezibytové pricky:

Objemova v .
Skladba (INT-INT) hrr:otnost Tloustka | Char. zazt. v Navr. zazt.
Ke/mey | M| Ik/m? [kN/m?]
sadrovlaknita deska 1150 0,015 0,17 0,23
fgfgé*ﬁf’ﬂg%,ﬁf 625 mm 500 0,1 0,05 0,07
TI - MW mezi roStem 38 0,1 0,04 135 0,05
Stale [8’5;;*';\’/1'12%205; 625 mm 500 0,1 0,05 0,07
TI - MW mezi rostem 38 0,1 0,04 0,05
sadrovlaknita deska 1150 0,015 0,17 0,23
stalé plosné zatizeni celkem g’ [kN/m?]: 0,52 0,70
Liniové zatiZeni privlaku (h=3 m) [kN/m]: 1,56 2,1

Schéma pravlaku:

AR AN A AR A A

v, 025 , 625 , 625 625 , 625 , 625 .,.,3?5,, 625 , 625 , 625 , 625 , 625 , 625 375,
A A A A A A A A A A A A A

Y25 7 1257
. 1500 . 4000 . 4500
A Fal Il

g

Obr. 17: Statické schéma privlaku

A
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1. MEZNI STAV:
Unosnost v ohybu:
Mg, = 60,42 = 2,25 — 15,65 = 1,875 — 15,65 * 1,25 — 15,65 * 0,625 — (0,41 + 2,1)
* 2,25 % 1,125 = 70,9 kNm

Mg,  71,15%103

g = —2 = — 14,78 MPa
Wy %* 0,2 % 0,382
Um,d < fm,d
14,78 < 15,36 MPa => VYHOVUJE NA 1.MS

NAVRZENY PRUVLAK O PRUREZU 200x380 MM PREDBEZNE VYHOVUJE NA 1.MS.
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4.8. Svislé nosné konstrukce
4.8.1. Sloup

Pfedbézny navrh rozmérd: 200x200 mm

Pro vypocet byl uréen sloup v 2.NP kfiZujici osy 4 x C

Zatizeni:

Zatizeni od stfechy:
e (Osaméla bfemena: Gi=2%(3,5+1,5)*14,95 =149,5 kN
e Liniova zatiZeni: G2=(2,25+1,125)*0,51 =1,72 kN

Zatizeni od stropt (3x):

e (Osaméla bremena: Gz =3*2*3,5%15,65=328,65 kN

e Liniova zatiZeni: Gs =3%(2,25+2)*(0,51+2,1) = 33,28 kN
Vlastni tiha sloupu (4x): Gs = 4*3*0,2*0,2*5*1,35 = 3,24 kN
Celkové zatizeni v paté sloupu: G=G1+G2+G3+Gs+Gs
G =516,39 kN
1. MEZNI STAV
Normalova sila v paté sloupu: Neqd = G =516,39 kN
* 3
Normalové napéti: Opoq = “Ed = 2103919 _ 19 91 MPq
o A 0,2%0,2

U sloupu je nutné posoudit riziko vyboceni sloupu v obou rovinach. Jelikoz sloup ma
Ctvercovy prirez a kotveni je v obou rovindch totozné staci provést vypocet Stihlosti

v jedné roviné.
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1 1
=—*a =—*024—133*10

1,33+ 10~
a2 ——g5z = 00577 m

r=1x1=1%3=3m

3
A== 0,0577 51,962

’ foor _ 51,962 | 24
= 0,84
Aret = Eq o5 9400

k=0,5%[1+pc* (Ao — 0,3) +22,] = 0,5 % [1 + 0,1 * (0,84 — 0,3) + 0,842
k =0,876

1 1
k, = = = 0,878

k+kz—22,, 0,876 ++0,876% — 0,842

Oc0d = k. * fc,O,d
12,91 <0,878 x 15,36
12,91 < 13,49 MPa

NAVRZENY SLOUP O PRUREZU 200x200 MM PREDBEZNE VYHOVUJE NA 1.MS.
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4.9. Spojovaci prostredky — tézky drevény skelet

f . Hmotnost | Pocet _ .| Hmotnost Pocet Celkem Celk.

Umisteni spoje Prvek 1 prvku | prvki Hmotnost | hfebik/vrut/svorni 100 ks | hfebika/vrutd/prvek | hiebikd/vrutd Hmotnost hmotnost
Sloup - podlaha | Patka 6,1 30 183 6x100 1,51 12 360 5,44 188,44
Sloup - pravlak | Sty¢. Plech 18 91| 1638 M 16 0,47 8 728 342,16 | 1980,16
Stropnice - Botka 3395

pravlak 80x300 0,46 816| 375,36 6x50 0,52 8 6528 ! 409,31
Sloupek - prah | Vrut 469 6x50 0,52 4 1876 9,76 9,76
Privlak - ZB Styc. Plech 12 20 240 M 16 0,47 8 160 75,20 315,20
OSB prilozky Hrebik 1512 6x50 0,52 12 18144 94,35 94,35
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4.10. Zakladové konstrukce

e Zemina: Rdt =400 kPa
e Beton: C25/30XC2—-Cl0,2 - Dmax16—S3

Zakladové pasy byly navrZeny dle nasledujicich vzorci. Vysledné rozméry zakladovych

konstrukci pro kazdou variantu jsou uvedeny v tabulce nize.

Napéti v zakladové spare:

Opas = (Ngq + 0,1 = NEd)/beff

Efektivni Sitka zakladové pasu

berr = (Ngq + 0,1 % Ngg) /Rg;

Minimalni Sitka zakladového pasu:
bmin = ’beff *1

Navrzena Sirka zakladového pasu:

b= bpin

Sitka zakladové pasu bez tloustky stény:

a=(Mb-1)/2 t...tloustka stény

Minimalni vyska zakladového pasu:

hmin = tg(60) * a

Navrzena vyska zakladového pasu:

h = hpin

Napéti v zakladové spare:

__ NEgq+25+%b*h

Opas = < R
pas befs dt
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Nea [kN] b [m] h [m] VYHOVUJE
VARIANTA 1 425,67 1,1 0,8 OK
KER 255,87 0,8 0,8 OK
VARIANTA 2 441,65 1,1 0,8 OK
VPC 279,85 0,9 0,8 OK
VARIANTA 3 403,69 1,1 0,8 OK
PLY 241,89 0,8 0,8 OK
VARIANTA 4 236 0,8 0,55 OK
CLT 144,09 0,6 0,8 OK
VARIANTA S 0,8 0,55 OK
DR. SKELET 0,6 0,8 OK
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4.11. ZB pravlak P1° - 4.NP (varianta 2)
JelikoZz pavodni navrZeny pruvlak P1 zasahoval do svoji vySkou do mistnosti pod

podhledem, byl ve findIni varianté privlak rozmérové upraven. Vypocet viz. nize.

Beton C30/37: fecd = % = % =20 MPa

e Empiricky navrh:

1 1 1 1
hp1 = (E~E) * Ly, = <E~E) * 6750 = 562,5~675 mm — 380 mm

11 11
by1 = (§~§) *hypq1 = (§~§) * 500 = 183,33~275 mm — 500 mm

e Qvéreni desek z hlediska Unosnosti v ohybu (P1°):

Nahradni zatéZzovaci Sirka = 1,62+1,75=3,37 m

Zatizeni na pravlak:

prvek zatizeni fk (kN/m) Y fa (kN/m)
7B deska 0,24*25%3,37 20,22 1,35 27,30
Vlastni tiha (0,38-0,24)*0,5*25 1,75 1,35 2,36
Podlaha 1,53*3,37 5,16 1,35 6,96
Obvodovy plast (400 1,35
4*2.5 10 13,5
kg/m2, h=2,5m)
uzitné zatizeni 2%3,37 6,74 1,5 10,11

(g+q)da = 60,23 kN/m

Maximalni ohybovy moment:

1
Mgp = ' * (g + q)gq * L* = 228,69 kNm/m’

22
hd =380 mm,p = 22mm,d = 380—20—7= 349 mm

Mg, 228,69%10°
B hvdz«fcd ~ 0,5+ 3492 %20

=0,19 -

§=0,266 < (0,45) ...Vyhovuje
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0,8*b*d*€*fcd_ 0,8 * 500 * 349 * 0,266 * 20

As,... = = 1707,29 mm?
Sreq Fyd 135 07,29 mm
_Asreq _ 170729 _ 009 < 0,01...Vyhovuj

P=bxd 500+349 0 = U VYROVIIE

e Statické ovéreni prlvlakl z hlediska smyku:
Veamax = 0,6 (g + q)g * L, = 243,93 kN
fex cotf
VRd,max = 0,6 * (1 - ﬁ) * fcd * by, * Z % m = VEd,max
hp [mm] |L VEd,max z=0,9*d | Volba cot 6 VRd,max [KN]
[mm] | [kN]
P1’ 380 6750 | 243,93 314,1 1,5 765,44
e Qvéreni ohybové stihlosti pravlaku
L, 6750
A= ?:%:19’3‘“ A =Ko * Kg *Kez3 ¥ Aggp =1%1%1%19,5=19,5
P

NAVRZENY PRUVLAK 380x500 mm VYHOVUIE.
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project Diplomova prace - Bytovy dim Rokycany page 1
Bc. Vaclav Cerny element CLT stfe$ni konstrukce 5.NP date  30.12.2020

system

lq.=2 19 kN:ml 9,=2.19 kN/m | q,=2.19 kN/m lq =219 ku«‘ml LC3-dead load

l—|

lq.=0 80 kN:ml q.=0.80 kN/m | q,

l—|

0.80 kN/m l“ =0.80 "”‘“’“l LC2:live load cat. H: roofs (only access for maintenance)

9,=0.60 kN/m l“ =0.60 kN/m l LC1:self-weight structure

lav:a 60 kr-uml .=0.60 kN/m

l—]

S fleld 1 L field2 Loy field3 L fieldd L
a €% ¢’ o’ &%

4750 m 5.000m 5.000m 4750 m

section: CLT 120 L5s; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 0

utilization ‘ flexural stress analysis
w0 maments () i 25 Mysa= -9.26 kNm fmk = 24.00 N/mm?
/ rox M6 49 il Nta = 0.00 kN fik = 0.00 N/mm?
[\ o= 0.00 N/mm? fa=  6.72 N/mm?
v 1 Omyd = -4.39 N/mm? fmyd = 12.67 N/mm?
75 i 77—/ o m’/.‘/‘, .
1 : N shear stress analysis
oon ] Vg = - kN fuk= 4.00 N/mm?2
10.90
2000 shesrtore b mno=tasomy Tva=  0.12 N/mm? foa=  1.92 N/mm?
o ‘ y ‘ rolling shear analysis
o L ‘ L _ P Vo= -10.90 kN fe=  1.25 N/mm?
7 %7 7% VJF K& Trd = 0.12 N/mm? fra = 0.60 N/mm?
i Winst = W[Char]
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/300 15.8 9.7 62 %
2 0.8 | L/300 16.7 6.1 37 %
3 0.8 | L/300 16.7 6.1 37 %
4 0.8 | L/300 15.8 9.8 62 %
wisin = W[char] + w[q.p.]*kdef
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/150 317 15.2 48 %
2 0.8 | L/150 33.3 8.9 27 %
3 0.8 | L/150 33.3 8.9 27 %
4 0.8 | L/150 31.7 15.3 48 %
Whetfin = W[g.p.] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[ [mm] [mm]
1 0.8 | L/250 19.0 12.3 65 %
2 0.8 | L/250 20.0 6.2 3%
3 0.8 | L/250 20.0 6.2 31 %
4 0.8 | L/250 19.0 12.3 65 %
support reaction
load case category Kmod | Av ‘ Bv ‘ Cv ‘ Dv ‘ Ev
[kN]
self-weight structure 0.6 1.11] 3.30| 287 | 330| 1.11
1. 3.30| 2.87| 330 1
live load cat. H: roofs (only access for 0.9 1.71| 4.72| 454 4.72
maintenance)
-0.23 | -0.31] -0.72 | -0.31| -0.23
dead load 0.6 4.07 | 12.05| 10.46 | 12.05| 4.07
4.07 | 12.05]| 10.46 | 12.05| 4.07

| Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics

\ilﬁ © 2020 - Calculatis by Stora Enso - Version 3.42.0

storaenso




project Diplomova prace - Bytovy dim Rokycany page 2
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related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for
plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the
software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of
programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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Bc. Vaclav Cerny element CLT stropni konstrukce 4.NP date  30.12.2020
system
lP=1 90 kN P=1.90 kul LC1:live load cat. H: roofs (only access for maintenance)
lp:e 63 kN P=9.63 kl‘-ll LC6:dead load
l q.=2.00 kN/m q,=2.00 kN/m 'q,=2.00 k“'v"‘l 9.=2.00 kN/m l LC5:live load cat. A: domestic, residential areas
l q.=0.50 kN/m q,=0.50 kN/m q,=0.50 kNv‘ml q.=0.50 kN/m l LC4-dead load
l Q.=164 kN/m q.=164 kN/m q,=1.64 kaml q.=164 kN/m l LC3-dead load
Q=110 KN/m q,=1.10 kN/m q,=1.10 kN/m| q.=1.10 KN/m wei
l + v l l LC2:self-weight structure
7/} field1 2N field2 2 field3 2% fieldd 2%
x L ’ g7 7
6.500 m 5.000 m 5.000 m 6.500 m
section: CLT 220 L7s - 2; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 0
utilization flexural stress analysis
st mements kNim] i b1-3555 ] Myd= 39.16 kNm fmk = 24.00 N/mm?
e =316 ] Nig = 0.00 kN fik = 0.00 N/mm?
. Otd = 0.00 N/mm? fia = 8.96 N/mm?
. Omyd = -5.32 N/mm? fmyd = 16.90 N/mm?
e
A , , shear stress analysis
Vg = - kN foc= 4.00 N/mm?
32.99
“om shearforce (M) mia-z238 Tva= 0.20 N/mm? fua= 2.56 N/mm?
o] ‘ ﬂ rolling shear analysis
" i | Vg= -32.99 kN frx = 1.15 N/mm?
= K §|% -7 Ta=  0.20 N/mm? fra=  0.74 N/mm?
J v Winst = W[Char]
field Kaef limit Wiimit Wealc. ratio
[-] [mm] [mm]
1 0.8 | L/300 21.7 12.6 58 %
2 0.8 | L/300 16.7 1.7 10 %
3 0.8 | L/300 16.7 1.6 10 %
4 0.8 | L/300 21.7 12.7 58 %
wiin = W[char] + w[q.p.]*kdef
field | Kaer limit Wiimit Wealc, ratio
[] [mm] [mm]
1 0.8 | L/150 43.3 20.5 47 %
2 0.8 | L/150 33.3 2.2 7%
3 0.8 | L/150 33.3 2.1 6 %
4 0.8 | L/150 43.3 20.6 48 %
Whetfin = W[g.p.] + W[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/250 26.0 17.8 68 %
2 0.8 | L/250 20.0 1.3 7%
3 0.8 | L/250 20.0 1.2 6 %
4 0.8 | L/250 26.0 17.9 69 %
support reaction
load case category Kmod | Av ‘ By ‘ Cv ‘ Dv ‘ Ev
[kN]
self-weight structure 0.6 291 | 757| 435| 7.57| 291
291| 757 | 435| 757 | 291
dead load 0.6 4.34| 1128 | 6.48| 11.28| 4.34
4341128 | 6.48| 11.28| 4.34
dead load 0.6 1.32| 344 | 198| 344 | 1.32
1.32| 344 | 198| 344 | 1.32
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support reaction

load case category Kmod | Av ‘ By ‘ Cv ‘ Dv ‘ Ev
[kN]
live load cat. A: domestic, residential 0.8 5.66 | 14.45| 11.44 | 14.45| 5.66
areas
-0.36 | -0.70| -3.54 | -0.70 | -0.36
dead load 0.6 6.33| 4.61| -2.62| 4.61| 6.33
6.33| 461 -262| 461| 6.33
live load cat. H: roofs (only access for 0.9 1.25| 091| 0.00| 0.91| 1.25

maintenance)

0.00| 0.00| -0.52| 0.00| 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics
related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for
plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the
software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of
programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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Bc. Vaclav Cerny element CLT stropni konstrukce 2.NP, 3.NP date  30.12.2020
system

l q.=0.50 kN/m lq.=0 50 kN.‘mlq =0 som.-'ml q.=0.50 kKN/m l LC4-dead load
l q.=164 kN/m lq.=154ku:mlq.=1s4kN/ml q.=164 KN/m l LC3-dead load
l 9.=2.00 kN/m lquz 00 kN/m l 9.=2.00 kN/m l 9.=2.00 kN/m l LC2:live load cat. A: domestic, residential areas
l .=0.80 kN/m lq.=0 80 kN.‘mlq =0.80 kN.-'ml 4.=0.80 kN/m l LCA self-weight structure

7;7. field 1 2% field2 2 field3 £ fieldd 2
/ 7. 7 '//C// //6/’ ;/E//
A

B
6.500m 5.000m 5.000m 6.500m

section: CLT 160 L5s - 2; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 0

utilization flexural stress analysis
sono— 2861 Mya= -28.61 kNm foxk = 24.00 N/mm?
mox =25 6 ] Nta = 0.00 kN fik = 0.00 N/mm?
R Otd = 0.00 N/mm? fra = 8.96 N/mm?
ook Omyd = -6.81 N/mm? foyd = 16.90 N/mm?2
e’ - e shear stress analysis
ot Vg = - kN fuk= 4.00 N/mm?
27.05
fot stearforce 1] w2706 Tva= 0.24 N/mm? fua= 2.56 N/mm?
2000 ‘ ‘ rolling shear analysis
PN A— 7] J ﬂ Vg= -27.05 kN fix= 1.05 N/mm?
T | (2t K4 Trd = 0.24 N/mm? fra= 0.67 N/mm?
| Winst = W[char]
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/300 21.7 19.4 90 %
2 0.8 | L/300 16.7 4.0 24 %
3 0.8 | L/300 16.7 4.0 24 %
4 0.8 | L/300 21.7 19.5 90 %
wisin = W[char] + w[q.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/150 43.3 30.0 69 %
2 0.8 | L/150 33.3 5.5 16 %
3 0.8 | L/150 33.3 5.4 16 %
4 0.8 | L/150 43.3 30.1 70 %
Whetfin = W[g.p.] + W[q.p.]*kdef
field | Kaer limit Wiimit Woalc. ratio
[] [mm] [mm]
1 0.8 | L/250 26.0 23.9 92 %
2 0.8 | L/250 20.0 3.3 16 %
3 0.8 | L/250 20.0 3.2 16 %
4 0.8 | L/250 26.0 24.0 92 %
support reaction
load case category kmod | Av ‘ By ‘ Cv ‘ Dv ‘ Ev
[kN]
self-weight structure 0.6 211 ] 553| 3.11| 553 | 2.11
211| 553| 3.11| 553| 2.11
live load cat. A: domestic, residential 0.8 5.64 | 14.55| 1149 | 1455 | 5.64
areas
-0.37| -0.72| -3.71| -0.72| -0.37
dead load 0.6 432 11.35| 6.38] 11.35| 4.32
4321 11.35| 6.38] 11.35| 4.32
dead load 0.6 132 346| 195| 346| 1.32
1.32| 346 195| 346 1.32

)
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Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics
related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for
plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the
software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of
programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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Bc. Vaclav Cerny element vykonzolovand stropni deska terasy date  30.12.2020
system
™ »
: 6.750m :
" 6.750 m o
* Y —.'
X
2 &
S ro
S B S
P=3 =2 g
r..— =
= =
w =
o section X
g __________________________________________
3
£ support Ax
P
=
8
8 1
i(ll
o
¥ 2 :::;-.
'S
| <
b —
section X section Y
q.=1.67 kN/m
dead load
1 .=1.67 kN/m l l q.=1.67 kN/m l
"""""""""""""""""""""""""""""""""""""""""""""""" _ -1400kNm
live load cat. H: roofs (only
l ,=4.00 kN/m l l q,=4.00 KN/m l access for maintenance)
"""""""""""""""""""""""""""""""""""""""""""""""" _ -11mmm
self-weight structure
1 .=1.10 kN/m l q.=1.10 kN/m l 9
=% pd
S V2
| [™ »le >
: 6750 m ! 2000 m " isoom
section: CLT 220 L7s - 2; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 0

utilization

flexural stress analysis

00— maments (kim] (X = 3,586 m) [ M¢= 540 kNm fox = 24.00 N/mm?
mex M=028 [kl Omd= 7.92 N/mm? fma= 19.01 N/mm?
™ shear stress analysis
o Ve¢= 6.13 kN fuk= 4.00 N/mm?
Tva= 0.20 N/mm? fua= 2.88 N/mm?
s rolling shear analysis
000 shearforce (4] (X=3.164 m) mina=6 131 Vg= 6.13 kN fix= 1.15 N/mm?
N e Ta= 0.20 N/mm? fla=  0.83 N/mm?
. Winst = W[char]
N X Y Kef Lrer limit Wealc. ratio
ml | [m) [m] [ [mm]
0.21 0.0 0.8 3.0 | L/300 8.1 81 %
wiin = W[char] + w[q.p.]*kdef
X Y Kaef Lref limit Wealc. ratio
[m] | [m] [m] [l [mm]
0.21 0.0 0.8 3.0 | L/150 10.7 54 %
Whetfin = W[q.p.] + w[qg.p.]*kdef
X Y Kaef Lref limit Wealc. ratio
[m] | [m] [m] [l [mm]
0.21 0.0 0.8 3.0 | L/250 5.9 50 %

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics
related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for
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plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the
software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of
programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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Bc. Vaclav Cerny element sténovy panel 5.NP date  30.12.2020
system
l 9,=4.02 kN/m 1 LC2: live load cat. H: roofs (only access for maintenance)
! 9,=14.02 kNim | tetideadioad
g | 2
X E X
/ i 7\
| |
! 4750m "
| \ 2450 m ) ,
Togsom T qasom T
global utilization ratio
uLs ULS fire | sLs
section: CLT 100 C5s
layer thickness orientation material
Iaé 1 20.0 mm 90° C24 spruce
| | ETA (2019)
1000 mm 2 20.0 mm 0° C24 spruce
ETA (2019)
3 20.0 mm 90° C24 spruce
ETA (2019)
4 20.0 mm 0° C24 spruce
ETA (2019)
5 20.0 mm 90° C24 spruce
ETA (2019)
teLr 100.0 mm
material values
material fm,k ft,O,k ft,90,k fc,O,k fc,QO,k fv,k fr,k min EO,mean Gmean Gr,mean
[N/mm?] [N/mm?] | [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] | [N/mm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 | 690.00 50.00
ETA (2019)
load
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
LC1 dead load G permanent 0.6 1 1.35 1 1 1
LC2 | live load cat. H: roofs (only access for Q short 0.9 0 1.5 0 0 0
maintenance) term
\ilﬁ © 2020 - Calculatis by Stora Enso - Version 3.42.0
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LC1:dead load
continuous load
Qk
[kN/m]
14.02
LC2:live load cat. H: roofs (only access for maintenance)
continuous load
Qk
[kN/m]
4.02
ULS combinations
combination rule
LCO1 1.35/1.00 * LC1
LCO2 1.35/1.00 * LC1 + 1.50/0.00 * LC2
Ultimate limit state (ULS) - design results
utilization rate of shear stress in plane on net section
LCO1
Id X 4 Kmod | fip,Nettok Q TiP,Net,d ratio
[ [m] [m] [] |INfmm?| [kN] |[N/mm?| [%]
EH e e 1302 325] 265 0.6 39| -578] 0.9 51 %
0.0 % . 100.0 %
51.5%
utilization rate of shear stress in plane of gross section
LCO1
Id X Z Kmod f Q T ratio
v,|P,Brutto,k IP,Gross,d
EHE T e [l [m] [m] [ [INfmm?] | [kN] |[N/mm?]|  [%]
1302 3.25 2.65 0.6 3.5 -5.78 0.58 34 %

0.0 %

1
344 %

100.0 %
o —

4

)
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utilization rate of torsional shear stress in face glued surfaces

LCO1
Id X Z Kmod fupTk Q TT,Node,d ratio
H [m] [m] [1  |[INMmm?] | [kN] |[N/mm?|  [%]
R e 1302 325] 265 0.6 25| -578] 0.58 48 %
0.0 % . 100.0 %
482 %
utilization rate of axial force horizontal
LCO1
Id X A Kmod ft,d Nh,max Oh,max ratio
[ [m] [m] [l |INfmm? | [kN] |[N/mm?]|  [%]
EiEEEiNRE e ARARREEN 1243 2.05] 255 06| 672] 1588 3.97 59 %
Z, 7z S
0.0 % , 100.0 %
59.1%
utilization rate of axial force vertical
LCO1
Id X Z Kmod fea Nv,max Ov,max ratio
[ [m] [m] 1 [INmm? | [kN] |[N'mm?]|  [%]
1184 0.85 2.45 0.6 10.08| -22.84 -3.81 14 %
0.0 % . 100.0 %
143 %
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utilization rate for buckling
LCO1
Id X Z Ik Ay Be key | fed | Ocod | Omyad | ratio
[l [ m | Iml | Iml | [ | 1 | [1 IN/mmiN/mmiN/mm? [%]
EHHTH 1209 | 3.35| 245 3.0 90| 0.2]0.392[10.08 -1 0.00] 94
3.72 %
0.0 % 100.0 %
942 %
Service limit state design (SLS) - design results
horizontal deformation
LCO2
Id X Z Wiimit limit Vh,max ratio
- [ | m m | (mm] | [mm] | [mm] [%]
HH 1488 3.05 3 10.0| L/300=| 0.3485 35%
10.0
Winst = W[char]
LCO2
Id X Z Kaef Lref limit Wiimit Waealc. ratio
[l [m] [m] [m] [1 | [mm] | [mm]
1243 | 2.05] 255 0.8 2.5| 1/300 8.2 141 17%

)
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wisin = W[char] + w[q.p.]*kdef

Id X z Kaef Lref limit Wiimit Wealc. ratio
[] [m] [m] [m] [] [mm] | [mm]
1243 2.05 2.55 0.8 2.5| 1/150 16.3 23| 14 %
—_— v(, —
L 7

Whetfin = W[q.p.] + w[q.p.]*kdef

Id X Z Kaef Lref limit Wiimit Wealc. ratio
[l [m] [m] [m] [l [m] | [mm]
1243 2.05 2.55 0.8 2.5] L/250 9.8 20| 20%
e
V. Y/

support reaction

support reaction horizontal min/max

20.00

min=10.56 / max=6.62 [kN/m]

-10.00

10.00

support reaction vertical min/max

0.00 min=0.00 / max=88 46 [kN/m]
7 SIS

50.00

100.00
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support reaction moment min/max
min=0.26 / max=0.43 (kNmim] _________

0.00— U : /:

1.00—!
reference documents for this analysis
English title description
EN 338 EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -

Common rules and rules for buildings

ETA-14/0349

European Technical Assessment ETA-14/0349 of 02.10.2014

Expertise Rolling shear - no edge gluing, H.J. Blass

Expertise on Rolling shear for CLT

EN 1995-1-2

EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2: General
— Structural fire design

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
elements

Verification of the load bearing capacity and the insulation criterion of CLT
structures with Stora Enso CLT

Technical expertise 2434/2012 - BB: failure time tf of
gypsum fire boards (GKF) according to ON B 3410

Expertise on failure time tf of gypsum wall fire boards according to ON B3410
and gypsum wall boards type DF according to EN 520

EN 1990 EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-

Common rules and rules for buildings

ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

Fire safety in timber buildings - technical guildeline for
Europe

Fire safety in timber buildings - technical guideline for Europe; publishes by
SP Technical Research Institute of Sweden

ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, chapter 12

National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements,
chapter 12

Analysis of CLT wall elements, using a beam grid
model - TU-Graz - focus_sts 113 1 SF 12

Analysis of CLT shear walls with beam grid models - TU-Graz - focus_sts
113_1_SF_12

Expertise Rolling shear, H.J. Blass Expertise on rolling shear strength and rolling shear modulus of CLT panels

Expertise shear in plane of CLT, H.J. Blass Expertise - revision of DIBt technical approval Z-9.1/599 - shear in the plane

of CLT

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics
related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for
plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the
software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of
programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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Bc. Vaclav Cerny element sténovy panel 2.NP, osa 3 date  30.12.2020
system

l q,=2.83 kKN/m l LC8: dead load

l 4.=9.07 kN/m 1 LC7: dead load

l q,=6.24 kN/m l LC6: dead load

i a,=29.67 kNim l LC5: dead load

l q,=11.00 kN/m 1 LC4: dead load

l 3,-4.81 kN/m l LC3: dead load

i q,=36.18 kN/m l LC2: live load cat. A: domestic, residential areas

LC1: live load cat. H: roofs {(only access for
maintenance)

q,=4.02 kN/m

PR
—

3 x
3 3
X >
i E
~ 8.500 m "
global utilization ratio 23 %
uLs 23 % | ULS fire ' sLs 0%
section: CLT 120 C3s
) layer thickness orientation material
Ig 1 40.0 mm 90° C24 spruce
| | E ETA (2019)
" 1000 mm " 2 40.0 mm 0° C24 spruce
ETA (2019)
3 40.0 mm 90° C24 spruce
ETA (2019)
teLr 120.0 mm
material values
material fin.k fiok fto0.k feok fe,90.k fuk fr.k min Eo,mean Gmean Gr,mean
[N/mm?] | [N/mm?] | [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] | [N/mm?] | [N/mm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 | 690.00 50.00
ETA (2019)
load
\ilﬁ © 2020 - Calculatis by Stora Enso - Version 3.42.0
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Bc. Vaclav Cerny element sténovy panel 2.NP, osa 3 date  30.12.2020
load case groups

load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
LC1 live load cat. H: roofs (only access for Q short 0.9 0 1.5 0 0 0

maintenance) term
LC2 | live load cat. A: domestic, residential areas Q medium 0.8 0 1.5 0.7 0.5 0.3

term

LC3 | dead load G permanent 0.6 1 1.35 1 1 1
LC4 | dead load G permanent 0.6 1 1.35 1 1 1
LC5 | dead load G permanent 0.6 1 1.35 1 1 1
LC6 | dead load G permanent 0.6 1 1.35 1 1 1
LC7 | dead load G permanent 0.6 1 1.35 1 1 1
LC8 | dead load G permanent 0.6 1 1.35 1 1 1

LC1:live load cat. H: roofs (only access for maintenance)

continuous load

gk
[kN/m]
4.02

LC2:live load cat. A: domestic, residential areas

continuous load

Qk
[kN/m]
36.18

LC3:dead load

continuous load

(o]
[kN/m]
4.81

LC4:dead load

continuous load

Qk
[kN/m]
11

LC5:dead load

continuous load

Qk
[kN/m]
29.67

LC6:dead load

continuous load

(o]%
[kN/m]
6.24

\ilﬁ © 2020 - Calculatis by Stora Enso - Version 3.42.0
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Bc. Vaclav Cerny element

sténovy panel 2.NP, osa 3

page
date

3
30.12.2020

LC7:dead load

continuous load

Qk
[kN/m]
9.07

LC8:dead load

continuous load

Qk
[kN/m]
2.83

ULS combinations

combination rule

LCO1 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8

LC1

LCO2 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 *

LC1 +1.50/0.00 * 0.70 * LC2

LCO3 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 *

LC2

LCO4 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 *

LC2 +1.50/0.00 * 0.00 * LC1

LCO5 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 *

Ultimate limit state (ULS) - design results

utilization rate of shear stress in plane on net section

LCO4
Id X Z Kmod | fip,Nettok Q TIP,Net,d ratio
= [ [m] [m] [l [INmm? | [kN] |[N'mm?]|  [%]
1077 1.875 2.775 0.8 3.9 0.00 0.00 0%

VLSS LSS LSS 7

0.0 % 10005
0.0%

“% © 2020 - Calculatis by Stora Enso - Version 3.42.0
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Bc. Vaclav Cerny element sténovy panel 2.NP, osa 3 date  30.12.2020

utilization rate of shear stress in plane of gross section

LCO4
Id X 4 Kmod f Q T ratio
v,IP,Brutto,k IP,Gross,d
[l [m] [m] [ |INfmm?| [kN] |[N/mm?| [%]
1077 | 1.875| 2.775 0.8 3.5 0.00 0.00 0%
0.0 %
utilization rate of torsional shear stress in face glued surfaces
LCO4
Id X z Kmod fuip Tk Q TT,Node,d ratio
[] [m] [m] [] |[INfmm?| [kN] |[N/mm?| [%]
1077 | 1.875| 2775 0.8 2.5 0.00 0.00 0%
0.0% 10005
0.0 %
utilization rate of axial force horizontal
LCO4
Id X Z Kmod fra Nh,max Oh,max ratio
[] [m] [m] [1 |[INMmm?] | [kN] |[N/mm?]|  [%]
1151 | 4.575| 2925 0.8 8.96 0.00 0.00 0%
0.0 %
‘ilﬁ © 2020 - Calculatis by Stora Enso - Version 3.42.0
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utilization rate of axial force vertical
LCO4
Id X Z Kmod fea Nv,max Ov,max ratio
[] [m] [m] [1  |[INMmm?] | [kN] |[N/mm?|  [%]
1] 0.075 0 0.8 1344 | -21.27 -1.77 2%
E . . i
0.0.% 10005
1.7 %
utilization rate for buckling
LCO4
Id X Z Ik Ny Be Key fod Oc0d | Omyd | ratio
[ [m] [ [m] [ [m] | B | [ | [ INmmiN/mmiN/mm? [%]
110.075 0| 3.0 72| 0.2]0.564 |13.44 -1 0.00 23
1.77 %
% 7
0.0 % . 10005,
23.4%
Service limit state design (SLS) - design results
horizontal deformation
LCO3
Id X Z Wiimit limit Vh,max ratio
% [] [m] [m] [mm] [mm] [mm] [%]
1189 1.875 3 10.0 | L/300=| 0.0000 0.0 %
10.0
support reaction
\ilE © 2020 - Calculatis by Stora Enso - Version 3.42.0
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support reaction horizontal min/max
min=0.00 / max=0.00 [kN/m]
W
support reaction vertical min/max
0.00 /mln:l)/ﬂf)r‘rn/ax:!?%jﬁum]/ e —
100.00
200.00
support reaction moment min/max
min=0.00 / max=0.00 [kNm/m]
7.
reference documents for this analysis
English title description
EN 338 EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings
ETA-14/0349 European Technical Assessment ETA-14/0349 of 02.10.2014
Expertise Rolling shear - no edge gluing, H.J. Blass Expertise on Rolling shear for CLT
EN 1995-1-2 EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2: General
— Structural fire design
Technical expertise 122/2011/02: analysis of load Verification of the load bearing capacity and the insulation criterion of CLT
bearing capacity and separation performance of CLT | structures with Stora Enso CLT
elements
Technical expertise 2434/2012 - BB: failure time tf of | Expertise on failure time tf of gypsum wall fire boards according to ON B3410
gypsum fire boards (GKF) according to ON B 3410 and gypsum wall boards type DF according to EN 520
EN 1990 EN 1990 - Eurocode — Basis of structural design
ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings
ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and
national supplements
Fire safety in timber buildings - technical guildeline for | Fire safety in timber buildings - technical guideline for Europe; publishes by
Europe SP Technical Research Institute of Sweden
National specifications concerning ONORM EN 1995- | ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, 1-2, national comments and national supplements, chapter 12
chapter 12
Analysis of CLT wall elements, using a beam grid Analysis of CLT shear walls with beam grid models - TU-Graz - focus_sts
model - TU-Graz - focus_sts 113_1_SF_12 113_1_SF_12
Expertise Rolling shear, H.J. Blass Expertise on rolling shear strength and rolling shear modulus of CLT panels
Expertise shear in plane of CLT, H.J. Blass Expertise - revision of DIBt technical approval Z-9.1/599 - shear in the plane
of CLT

)
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Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics
related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for
plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the
software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of
programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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project
element

Diplomova prace - Bytovy dim Rokycany

Bc. Vaclav Cerny sténovy panel 2.NP, osa 1

system

l q.=20.28 kN/m l

LC1: live load cat. A: domestic, residential

5 : ; : 5
PA— — -
I |
f 12,500 m i
" \ 1.750m i i 1750 m i qESOvP ‘
Trazsm ™ T is00m T T 23850m M 2875m "
global utilization ratio
uLS ULS fire ' sLs
section: CLT 140 C5s
layer thickness orientation material
E 1 40.0 mm 90° C24 spruce
] ETA (2019)
[ o » 2 20.0 mm 0° C24 spruce
ETA (2019)
3 20.0 mm 90° C24 spruce
ETA (2019)
4 20.0 mm 0° C24 spruce
ETA (2019)
5 40.0 mm 90° C24 spruce
ETA (2019)
teur 140.0 mm
material values
material fnk frok fro0.k fe.0k fe.00k fuk frk min Eo,mean Gmean Gr.mean
[N/mm?] [N/mm?] | [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] | [N/mm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 | 690.00 50.00
ETA (2019)
load
load case groups
load case category Typ |duration | Kmod Yinf Ysup Yo Py ¥
LC1 live load cat. A: domestic, residential areas Q medium 0.8 0 15 0.7 0.5 0.3
term
LC2 | dead load G permanent 0.6 1 1.35 1 1 1

)
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load case groups

load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
LC3 | dead load G permanent 0.6 1 1.35 1 1 1
LC4 | dead load G permanent 0.6 1 1.35 1 1 1
LC5 | dead load G permanent 0.6 1 1.35 1 1 1

LC1:live load cat. A: domestic, residential areas

continuous load

[o]%
[kN/m]
20.28

LC2:dead load

continuous load

Qk
[kN/m]
5.09

LC3:dead load

continuous load

(o]%
[kN/m]
3.49

LC4:dead load

continuous load

Qk
[kN/m]
16.63

LC5:dead load

continuous load

Qk
[kN/m]
4.81

ULS combinations

combination rule

LCO1 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5

LCO2 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5 + 1.50/0.00 * LC1

Ultimate limit state (ULS) - design results

\ilﬁ © 2020 - Calculatis by Stora Enso - Version 3.42.0
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utilization rate of shear stress in plane on net section

LCO2
Id X Z Kmod | fip,Nettok Q TiP,Net,d ratio
[ [m] [m] [l [INmm? | [kN] |[N'mm?]|  [%]
1607 4.425 2.775 0.8 3.9 25.52 1.70 68 %

utilization rate of shear stress in plane of gross section

LCO2
Id X 4 Kmod f Q T ratio
v,IP,Brutto,k IP,Gross,d
[ [m] [m] [1 |INfmm?| [kN] |[N/mm?| [%]
1607 | 4.425| 2.775 0.8 3.5 | 25.52 1.22 54 %

utilization rate of torsional shear stress in face glued surfaces

LCO2
Id X Z Kmod fupTk Q TT,Node,d ratio
[ [m] [m] 1 [INmm? | [kN] |[N'mm?]|  [%]
1607 4.425 2.775 0.8 2.5 25.52 1.36 85 %

85.1%
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utilization rate of axial force horizontal

LCO2
Id X Z Kmod fra Nh,max Oh,max ratio
[] [m] [m] [1  |[INMmm?] | [kN] |[N/mm?|  [%]
1529 | 5.175| 2.625 0.8 8.96 | 50.09 8.35 93 %

utilization rate of axial force vertical

LCO2
Id X A Kmod fc,d Nv,max Ov,max ratio
[] [m] [m] [l |INfmm? | [kN] |[N/mm?]|  [%]
1453 | 6.225| 2.475 0.8| 1344 | -77.80 -5.19 15 %

utilization rate for buckling

Lco2

d | X | Z | Kk | A | Be | key | fod | Ocod | Omya | ratio

Ho ] [ [ | H | H | H [NmmiNmmiNmm? [%]

145316.225[2.475| 3.0 65| 0.2]0.643[13.44 -] 0.00] 60
5.19 %

Service limit state design (SLS) - design results
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horizontal deformation

LCO2
Id X A Wiimit limit Vh,max ratio
[ [m] [m] [mm] [mm] [mm] [%]
1783 5.925 3 10.0| L/300=| 0.4766 4.8 %
10.0
Winst = W[char]
LCO2
Id X Z Kaer Lref limit Wiimit Wealc. ratio
—7 — [ [m] [m] [m] [l | [mm] | [mm]
o H 1530 | 5.325| 2.625 0.8 1.8 | 1/300 5.8 16| 28%
7 4 SIS .
wisin = W[char] + w[q.p.]*kdef
Id X Z Kaef Lref limit Wiimit Wealc. ratio
[] [m] [m] [m] [] [mm] | [mm]
1530 | 5.325| 2.625 0.8 1.8 1/150 11.7 26| 22%
3z —
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Whet,fin = W[qp] + W[qp]*kdef

Id X z Kaef Lref limit Wiimit Wealc. ratio

[ [m] [m] [m] [ [m] | [mm]
1530 | 5.325 | 2.625 0.8 1.8 | L/250 7.0 21| 30%

support reaction

support reaction horizontal min/max

-20.00

min=12.73 / max=5.66 [kKN/m]
-10.00

o

H

L i ik}

Zz V2 T KlZZz25%

10.00

support reaction vertical min/max

min=0.00 / max=179.18 [kN/m]

0.00 7 77 L w
100.00

200.00

support reaction moment min/max

-1.00

min=0.38 / max=0.90 [KNm/m]

000 U V] 7 Z
1.00

reference documents for this analysis

English title description
EN 338 EN 338 - Structural timber — Strength classes
EN 1995-1-1

EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

European Technical Assessment ETA-14/0349 of 02.10.2014

“% © 2020 - Calculatis by Stora Enso - Version 3.42.0
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reference documents for this analysis
English title description

Expertise Rolling shear - no edge gluing, H.J. Blass

Expertise on Rolling shear for CLT

EN 1995-1-2

EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2: General
— Structural fire design

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
elements

Verification of the load bearing capacity and the insulation criterion of CLT
structures with Stora Enso CLT

Technical expertise 2434/2012 - BB: failure time tf of
gypsum fire boards (GKF) according to ON B 3410

Expertise on failure time tf of gypsum wall fire boards according to ON B3410
and gypsum wall boards type DF according to EN 520

EN 1990

EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONorm B 1995-1-2 NA

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

Fire safety in timber buildings - technical guildeline for
Europe

Fire safety in timber buildings - technical guideline for Europe; publishes by
SP Technical Research Institute of Sweden

National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements,
chapter 12

ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, chapter 12

Analysis of CLT wall elements, using a beam grid
model - TU-Graz - focus_sts 113_1_SF_12

Analysis of CLT shear walls with beam grid models - TU-Graz - focus_sts
113_1_SF_12

Expertise Rolling shear, H.J. Blass

Expertise on rolling shear strength and rolling shear modulus of CLT panels

Expertise shear in plane of CLT, H.J. Blass

Expertise - revision of DIBt technical approval Z-9.1/599 - shear in the plane
of CLT

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics

related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the software and all results for

plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have been
verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.

Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the compatibility of the

software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence is
excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the loss of

programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International

Sale of Goods (CISG).
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