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Uvod

X s Xz

Dokumentace stavebné konstrukéni ¢asti projektu pro stavebni povoleni v podrobnosti projektu pro
provedeni stavby obsahuje posouzeni nosnych prvkid konstrukce krovu a navrh spojli opravovanych
Casti.

Dokumentace navazuje na projekt rekonstrukce stieSniho plasté z roku 2016. Neobsahuje vykresovou

¢ast, vysledky a ndvrh jsou zpracovany ve stavebni Casti projektu, proto je nutné projekt studovat
spole¢né s vykresovou dokumentaci této ¢4sti.

Poznamky

Vseobecny popis konstrukce objektu je uveden v technické zprave projektu. V tisténé formé static-
kého vypoctu jsou uvedeny pouze rozhodujici verze vypocetnich modeld a dtlezité tidaje pro kontrolu
ndvrhu.

Ve statickém vypoctu jsou uvedené profily, rozméry, které predstavuji minimdlni hodnoty spliiuji
poZadovand kritéria na nosné konstrukce. Z konstrukénich diivodi se tyto hodnoty nebo feseni mo-
hou liSit od hodnot uvedenych ve vykresové dokumentaci, vZdy vSak ve prospéch bezpecnosti. Plati
rozméry uvedené ve vykresové dokumentaci.

V dobé zpracovani projektu nebyly k dispozici kompletni ddaje o technologickém zatiZeni a stavu
nosné konstrukce nebo byly poskytnuty aZ po zpracovani statického vypoctu a tdaje se tak mohou
lisit. Zmény té€chto hodnot jsou uvedeny v ¢asti zatizeni, pokud zména vyznamné ovlivnila pdvodni
navrh byl ndvrh zménén jinak byla ponechdn navrh ptivodni.

Aktudlni tidaje obsahuje technickd zprava.
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Prehled posouzenych pozic

Tabulka 1: Pfehled posouzenych pozic: krov uli¢niho kiidla

. ) . pozarni
¢, poloha pozice profil materiél pozndmka
odolnost
1 krov jalovd vazba | béZnd krokev 13/16 cm Cl18 RI15
lodfevény spoj
2 celoCevEny 5po) 3K-45°-B c22
béZné krokve
3 ndrozni krokev 13/16 cm C18 R15
krov podélna . .
4 mezilehld vaznice 17/18 cm C18 R15
vazba
5 pasek 13/14 cm C18 RIS
7 krov plnd vazba vzpéra 14/14 cm C18 R15
krokev dolni 13/16 cm C18 RI15
9 hambalek 14/18 cm C18 RIS
10 vaznice 18/20 cm C18 RI15
11 pasek 12/12 cm C18 RI15
12 sloupek 16/16 cm C18 R15
13 vazny trdm 20/26 cm C18 R15
celodfevény spoj 2HM +1K
14 C22 R15
vazného tramu 45°
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Vysvétlivky

Ve vypoctu jsou uvedeny, pokud jsou pouZity, tyto zkratky v ndzvech zatéZovacich stavii:

e D zatiZeni stalé,

L zatiZeni uZitné,

S klimatické zatiZzeni sn€hem,
e W klimatické zatizeni vétrem,
e T zatiZzeni zménou teploty,

e Acc montazni nebo mimoradné,

Dals{ pfipojené znacky, Cislice nebo pismena oznacuji smér nebo umisténi viz. odstavec znaceni.

Hodnoty zatiZeni jsou uvadény vZdy charakteristickou hodnotou. Hodnoty vnitinich sil a deformaci
jsou uvadény pro kombinace zatiZeni ndvrhovou hodnotou. Hodnoty reakci jsou uvadény pro jednot-
liva zatiZen{ charakteristickou hodnotou.

Ve schematech zatiZen{ je plo$nd zatiZeni kreslena po jednotlivych subkonstrukcich. U automatického
navrhu a posouzeni jsou uvedeny pouze vysledky, u desek a stén minimdlni pocet a primér vyztuZe,
u tramd pak plochy vyztuZze v cm Pokud je uvedena nulova hodnota vyhovuje minimalni stupenl
vyztuZeni. Automaticky ndvrh zahrnuje pevnostni kritéria, kritéria prihybu a posouzeni doby pozZarni
odolnosti. V textu je uvadéna vzdy kombinace, pro niZ byla zjisténa nejmensi inosnost nebo nejveétsi
deformace nebo nejmensi doba poZarni odolnosti. Vnitini sily, které vstupuji do posudku pozarni
situace jsou stanoveny pro Cas t = 0 a tyto Gcinky jsou zjednoduSené povazovany stdlé po celou dobu
pozarniho namédhani.

Znaceni pozic a soubort

Soubory vypoctu jsou oznac¢ovany skupinami pismen a ¢islic oddélenymi pomlckami podle nasledu-
jictho klice:

SO01_Deska01_A01

1. skupina, zde _SOO1 ,... oznaceni{ objektu, (miZe byt vynechano),
2. skupina, zde _DeskaOl.. ., oznaceni pozice,

3. skupina, zde _AOl,... oznaCeni verze a podverze,

vSechny soubory jsou uloZeny ve formatu (.pdf) nebo v nékterém z formatt (.xml). Kompletni vypisy

2y

pro jednotlivé modely jsou v pfislusnych adresafich na pfikladaném CD nebo na vyzadani.

Souradnicovy systém

Pro vSechny vypocetni modely je pouZit pravotocivy soufadnicovy systém XYZ., kde osa Z je verti-
kala a kladny smér je nahoru.

Jednotky

Je pouZit SI metricky systém jednotek (m, kN, MPa, ...). Materidlové charakteristiky Materidlové
charakteristiky byly pfevzaty z normovych pfedpisti, nebo zavéri geologického prizkumu. Pokud
neni uvedeno jinak materidly jsou vSeobecné uvaZovany jako izotropické se zavislosti na teploté (né-
vrh poZarn{ situace).
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Pouzité prvky

Jednotlivé prvky konstrukci jsou modelovany jako prostorové konstrukce z plosnych prvkid nebo 3D
nosnikli. Pro pfenos vodorovného plosného zatiZeni jsou pouzity dummy plosné prvky s nulovou
ohybovou a smykovou tuhosti. Maji v§ak hmotnost, kterd pfedstavuje vlastni tthu opldsténi. Stropni
desky v prostorovém modelu slouZi pro modelovéni prostorové tuhosti a pfenos zatiZeni, jejich navrh
a posouzeni je oddélené.

Vsechny pouZité programy byly zkontrolovany pomoci testovacich piikladd a patch testt z verifikacni
sady doddvané autory pouZitych programt tak aby byla ovéfena moZnost jejich pouZiti a splnény
poZadavky, které vyZaduji mezindrodni QA pfedpisy, napt. ISO 9000.

Metody analyzy

Vnitin{ sily byly stanoveny pomoci pruznostni globalni analyzy. Vzpérné délky prvkt posuzovanych
na vzpérnou unosnost byly stanoveny automaticky pouzitym sw.
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Materialy
Ocel
Tabulka 2: Charakteristiky oceli pro tl. do 4 cm dle CSN EN 10025-2
Oznaceni fy f, E G \% oy Poznamka
(MPa) (MPa) (GPa) (GPa) ) K™
S235 235 360 210 81 0,3 12E°
S355 355 510 210 81 0,3 12E~¢
Tabulka 3: Charakteristiky spojovacich prostfedki dle CSN EN 1993-1-8
Oznaceni fyp fup Poznamka
(MPa) (MPa)
6.8 480 600
8.8 640 800
Dievo
Tabulka 4: Charakteristiky dieva dle CSN EN 14081-1+A1 CSN EN 14080
Oznaceni fin ) fr90 feo feo0 f, E Poznamka
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (GPa)
C18 18 11 0,4 18 2,2 3,4 9 pivodni
C22 22 13 0.4 20 2,4 3,8 10 nové
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Zatizeni
Zatizeni stalé
Tabulka 5: Stfecha D4 - ptivodni skladba

& (skladba —) m kNm™3 kNm2

1 krytina osinkocementové Sablony 0,15

2 pojistnd hydroizolace 0,01

3 bednéni 0,03 X 4,00 0,10

4 krokev 12/154 1 m 0,10

5 ostatni 0,09
celkem 0,45

celkem bez konstrukce (4) 0,35

Tabulka 6: Stfecha D4 - nova skladba

¢ (skladba —) m kNm kNm™

1 krytina bridlicové Sablony 0,30

2 pojistna hydroizolace 0,01

3 bednéni 0,03 X 4,00 0,10

4 krokev 12/154 1 m 0,10

5 ostatni 0,09
celkem 0,60

celkem bez konstrukce (4) 0,50

Zatizeni uzitné
Tabulka 7: uZzitné
é. kategorie kN kNm2
L4 stfeSni konstrukce H 1,4 0,80
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Klimatické zatizeni snéhem
e charakteristickd ttha snéhu na zemi dle idaje CHMU (50.7561, 14.5567) ...... 1,52 kN/m?2,

In accordance with EN1991-1-3:2003 incorporating corrigenda dated December 2004 and March 2009 and the

recommended values

Characteristic ground snow load
Climatic region

Central East

TEDDS calculation version 1.0.03

sk = ((0.264 x Z - 0.002) x (1 + (A /256m)?)) x 1kN/m? = 1.68 kN/m2

Location Lanskroun
Site altitude above sea level A=379m
Zone number Z=20
Density of snow v =2.00 kN/m3
Characteristic ground snow load
Exposure coefficient (Sheltered) Ce=1.2
Thermal coefficient Ci=1.0
Building details
Roof type Duopitch
Width of roof (left on elevation) b1 =6.00m
Width of roof (right on elevation) b2=6.00 m
Slope of roof (left on elevation) ot = 33.00 deg
Slope of roof (right on elevation) o2 = 33.00 deg
Shape coefficients
Shape coefficient roof (Table 5.2) Wi_ar =0.72
Shape coefficient roof (Table 5.2) W2 = 0.72
My g1 M g;
Case () | [ | Shape coef Coef
. 0.5 x B g2 W g1 0.720
Case (i) y—‘—‘ﬂ—,—u—‘ T 0.720
i x
Case (iii) 0.5 x 1 oo
33.0° 33.0°
f¢———6000——»le———6000——»]

Elevation on gable roof

Loadcase 1 Table 5.2
Loading to roof 1 (LHS)
Loading to roof 2 (RHS)
Loadcase 2 Table 5.2
Loading to roof 1 (LHS)
Loading to roof 2 (RHS)
Loadcase 3 Table 5.2
Loading to roof 1 (LHS)
Loading to roof 2 (RHS)

S1_1 = i_at X Ce X Ct X sk = 1.45 kKN/m?
S2.1 = i_o2 X Ce X Ct X sk = 1.45 kN/m?

s1_2=0.5 x 1_a1 X Ce X Ct X sk = 0.73 kKN/m?

S22 = M_a2 X Ce X Ct X sk = 1.45 KN/m?

S1.3 = i_ot X Ce X Ct X sk = 1.45 kN/m?

s2.3=0.5 x [1_s2 X Ce X Ct X sk = 0.73 kKN/m?

Pro ndvrh neni pouZito, uZitné zatiZeni stfechy je vétsi.

Loading (kN/m?)

1.21
1.21
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Klimatické zatizeni vétrem
e zdkladni rychlost vétru pro oblast III (h <30m).........cooiiiiiiiiiiiii., 25 m/s
e prumérnd rychlost vétru (h <30m).......oieiii i 3,5 m/s.

Pro navrh nenf pouZito, jsou uvaZovany pouze lokalni tlaky.
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WIND LOADING (EN1991-1-4)

TEDDS calculation version 3.0.13

}471 8896—>‘

|« 33000 > l«——12000—»]
Plan Elevation
Building data
Type of roof Duopitch
Length of building L = 33000 mm
Width of building W =12000 mm
Height to eaves H = 15000 mm
Pitch of roof oo = 33.0 deg
Total height h =18896 mm
Basic values
Fundamental basic wind velocity Vbo = 24.0 m/s
Season factor Cseason = 1.00
Direction factor Cdir = 1.00
Shape parameter K K=0.2
Exponent n n=05
Probability factor Cprob = [(1 - Kx In(-In(1-p)))/(1 - K x In(-In(0.98)))]" = 1.00
Basic wind velocity (Exp. 4.1) Vb = Cdir X Cseason X Vb,0 X Cprob = 24.0 m/s
Reference mean velocity pressure Ob = 0.5 X p X vp? = 0.360 kN/m?
Orography
Orography factor not significant Co=1.0
Terrain category [\

Displacement height (sheltering effect excluded)  hais = 0Omm

The velocity pressure for the windward face of the building with a 0 degree wind is to be considered as 1 part as
the height h is less than b (cl.7.2.2)
Peak velocity pressure - windward wall - Wind 0 deg

Reference height (at which q is sought) z =15000mm

Displacement height (sheltering effects excluded) hdis = 0 mm

Roughness length (Table 4.1) Zo = 1000 mm

Roughness length (Category I1) Zoi =50 mm

Minimum height (Table 4.1) Zmin = 10000 mm

Maximum height Zmax = 200000 mm

Terrain factor ke = 0.19 X (o / on)?%7 = 0.23
Roughness factor cr =k xIn(z/ zo0) = 0.63
Mean wind Vm = Cr X Co X Vb = 15.2 m/s

Turbulence factor ki=1.0
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Turbulence intensity Iv=ki/ (CoxIn(z/ z0)) = 0.369
Peak velocity pressure o= (1+7xI)x0.5xp xvm? =0.52 kN/m?
Structural factor
Structural factor Csca = 1.00
Peak velocity pressure - roof
Reference height (at which q is sought) z =18896mm
Displacement height (sheltering effects excluded) hdis = 0 mm
Terrain factor kr = 0.19 X (2o / zo,)°%7 = 0.23
Roughness factor ¢r= ke x In(z/ z0) = 0.69
Mean wind Vm = Cr X Co X Vb = 16.5 m/s
Turbulence factor ki=1.0
Turbulence intensity Iv=ki/(coxIn(z/ z0)) = 0.340
Peak velocity pressure o= (1+7xl)x0.5x%p xvm? =0.58 kN/m?
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qp,i = 0.58 kN/m?
Pressures and forces
Net pressure P = CsCd X Qp X Cpe - Qp,i X Cpi
Net force Fw = pw X Avet
Roof load case 1 - Wind 0, cpi 0.20, -Cpe
Ext pressure Peak velocity
e Net pressure Area Net force
Zone coefficient pressure P 5
Coo Gor (kN/m?) p (kN/m2) Aret (M?) Fuw (kKN)
F (-ve) -0.40 0.58 -0.35 64.92 -22.49
G (-ve) -0.40 0.58 -0.35 64.92 -22.49
H (-ve) -0.16 0.58 -0.21 106.24 -22.08
I (-ve) -0.36 0.58 -0.32 106.24 -34.35
J (-ve) -0.46 0.58 -0.38 129.85 -49.48
Total vertical net force Fwy = -126.56 kN
Total horizontal net force Fwh=9.13 kN
Walls load case 1 - Wind 0, cpi 0.20, -Cpe
Ext pressure Peak velocity
- Net pressure Area Net force
Zone coefficient pressure p 5
Coe o, (KN/m?2) p (kN/m2) Aref (M?) Fw (kN)
A -1.20 0.58 -0.81 112.91 -91.28
B -0.80 0.58 -0.58 90.47 -52.24
D 0.80 0.52 0.30 495.00 148.63
E -0.53 0.52 -0.39 495.00 -193.18
Overall loading
Equiv leeward net force for overall section Fi = Fwwe = -193.2 kN
Net windward force for overall section Fw = Fuwp = 148.6 kN
Lack of correlation (cl.7.2.2(3) — Note) feorr = 0.87 as h/W is 1.575
Overall loading overall section Fw,p = feorr X (Fw - F) + Fwn = 307.0 kN
Roof load case 2 - Wind 0, cpi -0.3, +Cpe
Ext pressure Peak velocity
Zone coefficient pressure Net (ﬁ'ﬁfnfg')'e AAr?naql?) NFe t (ff:,r\f)e
Cpo 0, (KN/M?) P ref w
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Ext pressure Peak velocity
Zone coefg:)ilent q;:r((a:;l; r;ez ) Ngt (ﬁﬁfnfg’)re Azr?rﬁg) N;: (f(;lr\lc)e
F (+ve) 0.70 0.58 0.58 64.92 37.49
G (+ve) 0.70 0.58 0.58 64.92 37.49
H (+ve) 0.44 0.58 0.43 106.24 45.40
I (+ve) -0.36 0.58 -0.03 106.24 -3.68
J (+ve) -0.46 0.58 -0.09 129.85 -12.00
Total vertical net force Fwy = 87.80 kN
Total horizontal net force Fwh =74.10 kN
Walls load case 2 - Wind 0, cpi -0.3, +Cpe
Zone Ezgg;gs; l;]rte Pes:(e\slzllﬁfe:'ty Net pressgre Area2 Net force
Coe Gor (KN/m2) p (kN/m2) Are (M?) Fw (kN)
A -1.20 0.58 -0.52 112.91 -58.68
B -0.80 0.58 -0.29 90.47 -26.12
D 0.80 0.52 0.59 495.00 291.54
E -0.53 0.52 -0.10 495.00 -50.27

Overall loading

Equiv leeward net force for overall section
Net windward force for overall section

Lack of correlation (cl.7.2.2(3) — Note)

Overall loading overall

l«-3300-»1¢ 2700p}¢-3300-»}« 2700

section

Fi= Fw,wE =-50.3 kN
Fw = Fwwo = 291.5 kN

feor = 0.87 as h/W is 1.575

Fw, = feorr X (Fw - FI) + Fwh = 372.0 kN

33000

G

fe————12000———»|

e 8250 ¢ 16500 ple————8250——»|

Wind - 0°

Plan view - Duopitch roof
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Zatizeni mimofradné
ZatiZeni pfi pozarni situaci nosné konstrukce jsou proti u¢inkdm vnitfniho poZaru posuzovany jako
chranéné nebo nechrdnéné za pouZiti parametrické kiivky ISO 834 nebo parametrické

kfivky stanovené pro posuzovany prostor vypoctem pomoci dvouzénového modelu. Proti
ucinkiim vnéjsiho pozaru jsou prvky posuzoviny jako nechranéné.

Navrhové situace - kombinace zatizeni

Navrhové situace jsou uvedeny u jednotlivych posuzovanych prvkd. Jsou posuzovany predevsim tr-
valé navrhové situace pro posouzeni v reZimu béZného pouZivani a mimotadné, pro posouzeni zati-
Zeni pti poZarn{ situaci.

Docasné navrhové situace, pro posouzeni v pribéhu stavby nebo oprav, jsou soucasti dodavatelské
dokumentace.

Pro posouzeni mezniho stavu tinosnosti EQU pro trvalé a doasné navrhové situace je pouZzit vztah
(6.10) z [5].
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Jalova vazba

Popis

Je posouzena bézna krokev 13/16 plisobici jako spojity nosnik se zatéZovaci Sitkou 1 m.

Obrazek 1: Geometrie

Zatizeni
Tabulka 8: Druhy a jejich charakteristické hodnoty zatiZeni
ozn. popis kNm? poznamka
D4 skladba stfechy 0,60
L4 uzitné 0,8
S1 snih symetricky 1,45
S2 snih nesymetricky 1.45

0,73
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Obrazek 2: Zatizeni stalé: D4

Obrazek 3: Zatizeni uzitné: L4
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Obrazek 4: Zatizeni klimatické snéhem: S1

Obrazek 5: ZatiZeni klimatické snéhem: S2
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Navrhové situace

Tabulka 9: Soucinitele kombinace zatéZovacich stavli pro rozhodujicich ndvrhové situace

’ ¢, ‘ oznaceni ‘ definice poznamka

1 D1 stale

2 L4 uzitne - strecha

3 S1 snih - symetricky

4 S2 snih - nesymetricky

5 ULS/1 1*#1.35 + 2*#1.50

[§ ULS/2 1*#1.35 4+ 2*1.50 + 3*0.75
7 ULS/3 1#1.35 + 2*1.50 + 4%0.75
8 ULS/4 1*1.35

9 ULS/5 1*#1.00 + 2*1.50

10 ULS/6 1*#1.00 + 2*1.50 + 3*0.75
11 ULS/7 1*#1.00 + 2*1.50 + 4*0.75
12 ULS/8 1*1.00

13 ULS/9 1*#1.35 + 3*%1.50

14 ULS/10 1#1.35 + 4*1.50

15 ULS/11 1*#1.00 + 3*1.50

16 ULS/12 1*#1.00 + 4*1.50

17 SLS:CHR/1 1*#1.00 + 2*1.00

18 SLS:CHR/2 1*#1.00 + 2*1.00 + 3*0.50
19 SLS:CHR/3 1*#1.00 + 2*1.00 + 4*0.50
20 SLS:CHR/4 1*#1.00

21 SLS:CHR/5 1*#1.00 + 3*1.00

22 SLS:CHR/6 1*#1.00 + 4*1.00

23 SLS:FRE/7 1*1.00

24 SLS:FRE/8 1*#1.00 + 3*0.20

25 SLS:FRE/9 1*#1.00 + 4*0.20
26 SLS:QPR/10 1*1.00
27 FIRE/1 1*1.00
28 FIRE/2 1*#1.00 + 3*0.20
29 FIRE/3 1*#1.00 + 4*0.20
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Obrazek 8: Prubéh vnitfnich sil: Q (obdlka ULS)
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Gym. Lanskroun - reko stfechy 0
Timber Code Group Verification
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: | krokev
MEMBER: 2 Timber Member_2 POINT: 1 COORDINATE: x=0.51L=330m
LOADS:
Governing Load Case: 6 ULS/2=1%1.35 + 2¥1.50 + 3*0.75 1*1.35+2*1.50+3*0.75
MATERIAL C18
eM =130 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k = 18.00 MPa
f v,k = 3.40 MPa £1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Betac=0.20
z
‘- SECTION PARAMETERS: DB 13/16
ht=16.0 cm
bf=13.0 cm Ay=138.67 cm2 Az=138.67 cm2 Ax=208.00 cm2
tw=6.5 cm Iy=4437.33 cm4 12=2929.33 cm4 1x=5962.2 cm4
tf=6.5 cm Wy=554.67 cm3 Wz=450.67 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d = N/Ax = 10.52/208.00 = 0.51 MPa fc,0,d=11.08 MPa
Sig_m,y,d = MY/Wy=2.97/554.67 = 5.35 MPa fm,y,d=11.08 MPa
fv,d=2.09 MPa
Tau z,d = 1.5%5.21/208.00 = 0.38 MPa
Factors and additional parameters
kh=1.03 kh_y =1.00 kmod = 0.80 Ksys = 1.00 ker = 0.67
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
I 1
About Y axis: About Z axis:
LY =646 m Lambda Y = 139.94 LZ =646 m Lambda Z = 172.24
Lambda_rel Y =2.44 ky =3.69 Lambda_rel Z = 3.00 kz=5.28
LFY =6.46 m key =0.15 LFZ =6.46 m kez=0.10

VERIFICATION FORMULAS:
Sig_c,0,d/(ke,y*f c,0,d) + Sig_m,y,d/f m,y,d = 0.51/(0.15%11.08) + 5.35/11.08 = 0.78 < 1.00 (6.23)

(Tau z,d/ker)/f v,d = (0.38/0.67)/2.09 = 0.27 < 1.00  (6.13)

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | krokev
MEMBER: |1 Timber Member._1 POINT: 0 COORDINATE: x=0.10L=0.59m

LIMIT DISPLACEMENTS
Deflections

u fin,z = 0.3 cm < u fin,max,z = L./250.00 = 2.5 cm Verified
Governing load case: (1+0.6)*1 + (1+0%0.6)*2 + (0.5+0*0.6)*4

Displacements

Section OK !!!
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Timber Code Group Verification

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | krokev

MEMBER: 2 Timber Member_2 POINT: 1 COORDINATE: x=0.51L=330m

LOADS:
Governing Load Case: 28 FIRE/2=1%1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL C18

gM.fi = 1.00 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0k =18.00 MPa
f v,k =3.40 MPa £1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Betac=0.20

‘- SECTION PARAMETERS: DB 13/16

ht=16.0 cm

bf=13.0 cm Ay=138.67 cm2 Az=138.67 cm2 Ax=208.00 cm2
tw=6.5 cm 1y=4437.33 cm4 12=2929.33 cm4 1x=5962.2 cm4
tf=6.5 cm Wy=554.67 cm3 Wz=450.67 cm3

n PARAMETERS OF FIRE RESISTANCE
Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : Up dchar=1.2 cm
def=1.7 cm

bf,fi =9.6 cm
hf,fi = 14.3 cm A.fi =136.33 cm2
Iy,fi = 2315.00 cm4 1z,fi = 1036.11 cm4
Wy, fi =324.34 cm3 Wz,fi = 216.99 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d,fi = N/Ax,fi = 3.15/136.33 = 0.23 MPa f ¢,0,d,fi = 22.50 MPa
Sig_m,y,d,fi = MY/Wy.fi= 0.89/324.34 = 2.75 MPa f m,y,d,fi = 22.50 MPa

fv,dfi=4.25MPa
Tau z,d,fi = 1.5%1.56/136.33 = 0.17 MPa

Factors and additional parameters
kfi = 1.25 kmod_fc =1.00 kmod_ft=1.00 kmod_fb=1.00

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I
About Y axis: About Z axis:

LY =646 m Lambda Y = 156.86 LZ=6.46 m Lambda Z = 234.46
Lambda_rel Y =2.73 ky =4.48 Lambda_rel Z = 4.09 kz=9.23
LFY =6.46 m key =0.12 LFZ=6.46 m kez = 0.06

VERIFICATION FORMULAS:

Sig_c,0,d,fi/(kc,z*f ¢,0,d,fi) + km*Sig_m,y,d fi/f m,y,d.fi = 0.23/(0.06%22.50) + 0.70%2.75/22.50 = 0.27 < 1.00 (6.24)

Tau z,d fi/f v,d,fi = 0.17/4.25=0.04 < 1.00 (6.13)
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Plivodni profil ®13/16 vyhovuje i pro nové zatiZen{ s pozarni odolnosti R15.

Spoj bézné kokve

Popis

Je navrZen tii-kolikovy spoj se Sikmymi podkosenymi Cely. Délka spoje je navrzena 3*vyska profilu.
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Gym. Lanskroun - reko stfechy

E Ve I Iv v ’I - 3'; 15 B

Materidl vsech prvk{ je shodny, pocet spojenych ¢asti je 2 a 3, nosnik je namahan spojitym zatizenim.

béZna krokev - mezi pozednici a vaznici 2m od konce prvku

Namahani a rozméry prvku

navrhové zatiZeni spoje M;=12kN-m
Ny:=—0.2 kN
délka prvku 1:=617 cm
vyska prvku h:=16 cm
sitka nosniku b:=13 cm
vzdalenost Cela spoje od konce prvku 1,:=200 ecm
délka spoje (nasobek vysky prvku vrozsahu 2,5-5 l,=3

Charakteristiky materialt

charakteristicka pevnost v tlaku rovnobézné s vlakny dreva feor =18 MPa

charakteristicka pevnost v tlaku kolmo k vldkndm dreva feoor=2.2 MPa

charakteristicky modul pruznosti E,:=9 GPa

Podminky pusobeni

modifikacni soucinitel zohlednujici vliv trvani zatizeni a vihkost (tab. 3.1) Kpnoq :=0.8

dilci soucinitel vlastnosti materialu pro drevo (tab. 2.3) =13

névrhova pevnost v tlaku rovnobézné s vlakny dieva Fe0d=Kmoa* Feor =11.077 MPa
M

Feo0d ™= Fimod* Jeak _ 1 354 MPa

navrhova pevnost v tlaku kolmo k vlaknim dreva
™

Tuhost spoje
ko= if <L =123.919 ~ .MN
I 12 m
2.4
ll367- 8,
I l2.4
I
else
I 24
l
Il 100 E, - .{3.7— 11.7- .{_l—i\u\u- h
I \ \to12))
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Prihyb spoje

woi=if < =5.066
12
II 0.6
” 10.9-—
[
else
“ 40 0.6
l 0.6
” f37_q7. (1)
I \ \ 1 12)
Unosnost spoje - grafy 3K, 140/160, o =45°
interpolace z grafu pro N, 140/160 Ip=2,5 s
N [kN]
= = =|p=2,5h
Ip=5h

M,:=6.5 kN-m
My:=6.5 kN-m
K,:=25
Ky:=5

hy =16 cm

M, :=interpolace (M, ,M;,K,,K;,l,) =6.5 kN -m

interpolace z grafu pro N, 180/220 Ip=2,5

M,:=15kN-m
My:=15 kN -m

M,, :=interpolace (M, ,M;,K,,K;,1,) =15 kN -m

interpolace podle h

hs:=22 cm

M,, = interpolace (M, , M5, hy, hs, h) = 6.5 kN -m

M,
ki=""" =5417
M,

d

bezpecnost spoje

M [kNm]

3K, 180/220, o = 45°

N [kN]
= = =|p=2.5h
Ip=5h

4.5

~
T

I
I
!
I
I
I

I

781910111213
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Narozi
Popis

Je posouzena ndroZn{ krokev 13/16 ptisobici jako spojity nosnik s proménnou zatéZovaci Sitkou.

/"‘

Obrazek 9: Geometrie

Zatizeni
Tabulka 10: Druhy a jejich charakteristické hodnoty zatiZen{
ozn. popis kNm? poznamka
D4 skladba stfechy 0,60
L4 uzitné 0,8
S1 snih symetricky 1,45
S2 snih nesymetricky 1.45

0,73
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Navrhové situace

Tabulka 11: Soucinitele kombinace zatéZovacich stavi pro rozhodujicich ndvrhové situace

’ ¢, ‘ oznaceni ‘ definice poznamka

1 D1 stale

2 L4 uzitne - strecha

3 S1 snih - symetricky

4 S2 snih - nesymetricky

5 ULS/1 1*#1.35 + 2*#1.50

[§ ULS/2 1*#1.35 4+ 2*1.50 + 3*0.75
7 ULS/3 1#1.35 + 2*1.50 + 4%0.75
8 ULS/4 1*1.35

9 ULS/5 1*#1.00 + 2*1.50

10 ULS/6 1*#1.00 + 2*1.50 + 3*0.75
11 ULS/7 1*#1.00 + 2*1.50 + 4*0.75
12 ULS/8 1*1.00

13 ULS/9 1*#1.35 + 3*%1.50

14 ULS/10 1#1.35 + 4*1.50

15 ULS/11 1*#1.00 + 3*1.50

16 ULS/12 1*#1.00 + 4*1.50

17 SLS:CHR/1 1*#1.00 + 2*1.00

18 SLS:CHR/2 1*#1.00 + 2*1.00 + 3*0.50
19 SLS:CHR/3 1*#1.00 + 2*1.00 + 4*0.50
20 SLS:CHR/4 1*#1.00

21 SLS:CHR/5 1*#1.00 + 3*1.00

22 SLS:CHR/6 1*#1.00 + 4*1.00

23 SLS:FRE/7 1*1.00

24 SLS:FRE/8 1*#1.00 + 3*0.20

25 SLS:FRE/9 1*#1.00 + 4*0.20
26 SLS:QPR/10 1*1.00
27 FIRE/1 1*1.00
28 FIRE/2 1*#1.00 + 3*0.20
29 FIRE/3 1*#1.00 + 4*0.20
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— My 1kNm
Max=3.04
Min=-3.66

Cases: 5t029

Obrazek 10: Pribéh vnitiénich sil: M (obalka ULS)

v

&Y

! Fxsc Fxt 1kN
Max=2.25
Min=-2.25

Cases: 5t029

Obrazek 11: Prabéh vnitfnich sil: N (obalka ULS)
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Iz N
Max=5.99

Min=-4.62

Cases: 5t029

Obrazek 12: Pribéh vnitinich sil: Q (obdlka ULS)
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Timber Code Group Verification

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | krokev
MEMBER: 1 Timber Member 1

POINT: |

LOADS:

Governing Load Case: 6 ULS/2=1%1.35 + 2*1.50 + 3*0.75 1¥1.35+2%1.50+3*0.75

MATERIAL CI8
eM =1.30

fv,k = 3.40 MPa

E 0,05 = 6000.00 MPa

fm,0,k = 18.00 MPa
£1,90,k = 0.40 MPa
G moyen = 560.00 MPa

ft,0,k =11.00 MPa
fc,90,k =2.20 MPa

Service class: 1 Betac=0.20

fc,0,k = 18.00 MPa
E 0,moyen = 9000.00 MPa

‘- SECTION PARAMETERS: DB 13/16
ht=16.0 cm

bf=13.0 cm Ay=138.67 cm2 Az=138.67 cm2 Ax=208.00 cm2
tw=6.5 cm 1y=4437.33 cm4 12=2929.33 cm4 1x=5962.2 cm4
tf=6.5 cm Wy=554.67 cm3 Wz=450.67 cm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax = 2.05/208.00 = 0.10 MPa
Sig_m,y,d = MY/Wy= 3.66/554.67 = 6.60 MPa

fc,0,d=11.08 MPa
fm,y.d=11.08 MPa

fv,d=2.09 MPa
Tau z,d = 1.5%4.64/208.00 = 0.33 MPa
Factors and additional parameters
kh=1.03 kh_y =1.00 kmod = 0.80 Ksys = 1.00 ker = 0.67

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About Y axis:

LY=8.15m Lambda Y = 176.37
Lambda_rel Y = 3.07 ky =5.51
LFY =8.15m key =0.10

About Z axis:

LZ=8.15m Lambda Z = 217.07
Lambda_rel Z = 3.78 kz =8.01
LFZ=8.15m kez =0.07

VERIFICATION FORMULAS:

Sig_c,0,d/(kc,y*f ¢,0,d) + Sig_m,y,d/f m,y,d = 0.10/(0.10%11.08) + 6.60/11.08 = 0.69 < 1.00 (6.23)

(Tau z,d/ker)/f v,d = (0.33/0.67)/2.09 =0.24 < 1.00  (6.13)

COORDINATE: x=0.19L=1.59m
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | krokev

MEMBER: 1 Timber Member 1

POINT: 0 COORDINATE:

LIMIT DISPLACEMENTS

Deflections

u fin,z = 0.9 cm < u fin,max,z = L/250.00 = 3.3 cm

Governing load case: (1+0.6)*1 + (1+0%0.6)*2 + (0.5+0*0.6)*4

Displacements

Verified

Section OK !!!

x=0.19L=159m
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Timber Code Group Verification

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | krokev
MEMBER: 1 Timber Member_1 POINT: 1 COORDINATE: x=0.19L=1.59m

LOADS:
Governing Load Case: 28 FIRE/2=1%1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL C18

gM.fi = 1.00 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0k =18.00 MPa
f v,k =3.40 MPa £1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa  Service class: 1 Betac=0.20

‘- SECTION PARAMETERS: DB 13/16

ht=16.0 cm

bf=13.0 cm Ay=138.67 cm2 Az=138.67 cm2 Ax=208.00 cm2
tw=6.5 cm 1y=4437.33 cm4 12=2929.33 cm4 1x=5962.2 cm4
tf=6.5 cm Wy=554.67 cm3 Wz=450.67 cm3

n PARAMETERS OF FIRE RESISTANCE
Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : Up dchar=1.2 cm
def=1.7 cm

bf,fi =9.6 cm
hf,fi = 14.3 cm A.fi =136.33 cm2
Iy,fi = 2315.00 cm4 1z,fi = 1036.11 cm4
Wy, fi =324.34 cm3 Wz,fi = 216.99 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d,fi = N/Ax,fi = 0.62/136.33 = 0.05 MPa f ¢,0,d,fi = 22.50 MPa
Sig_m,y,d,fi = MY/Wy.fi= 1.10/324.34 = 3.39 MPa f m,y,d,fi = 22.50 MPa

fv,dfi=4.25MPa
Tau z,d,fi = 1.5%1.39/136.33 = 0.15 MPa

Factors and additional parameters
kfi = 1.25 kmod_fc =1.00 kmod_ft=1.00 kmod_fb=1.00

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I
About Y axis: About Z axis:

LY=8.15m Lambda Y = 197.69 LZ=8.15m Lambda Z = 295.49
Lambda_rel Y = 3.45 ky =6.75 Lambda_rel Z=5.15 kz =14.26
LFY =8.15m key =0.08 LFZ=8.15m kcz = 0.04

VERIFICATION FORMULAS:
Sig_c,0,d.fi/(kc,y*f ¢,0,d,fi) + Sig_m,y,d.fi/f m,y,d fi = 0.05/(0.08%22.50) + 3.39/22.50 = 0.18 < 1.00 (6.23)

Tau z.d fi/f v,d,fi = 0.15/4.25=0.04 < 1.00 (6.13)
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Plivodni profil ®13/16 vyhovuje i pro nové zatiZen{ s pozarni odolnosti R15.
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Podélna vazba

Popis

Je posouzena mezilehld vaznice na nejvetsi rozpéti 4,2 m. ZatéZovaci §itka je 4,5 m

Obrazek 13: Geometrie

Zatizeni
Tabulka 12: Druhy a jejich charakteristické hodnoty zatiZen{
ozn. popis kNm? poznamka
D4 skladba stfechy 0,60
L4 uzitné 0,8
S1 snih symetricky 1,45
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pZ=265
§

Obrazek 14: ZatiZen{ stalé: D4

pZ=-360
it

Obrazek 15: ZatiZeni uzitné: L4




Bane spol. s r.o.

stavba:

objekt / poloha:

pozice: revize: strana:
Lanskroun, Namésti J. M. Marki 113 | Konstrukce krovu

Gym. Lanskroun - reko stiechy vaznice, pa'sek 0 39

pZ=-650
4

Obriazek 16: ZatiZzeni klimatické snéhem: S1

Navrhové situace

Tabulka 13: Soucinitele kombinace zatéZovacich stavii pro rozhodujicich ndvrhové situace

’ . ‘ oznaceni ‘ definice poznamka
1 D stale 2.1
2 L uzitne - strecha 2.1
11 ULS/1 1*#1.35 + 2*%1.50
12 SLS:CHR/1 1*#1.00 + 2*1.00

VAR

My 1kNm
Max=6.55

Min=-8.56

Cases: 5t016

Obrazek 17: Pribéh vniténich sil: M (obalka ULS)
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/
2

o4

) Fxtc Fxt 10kN
Max=54.59
Min=-27.01

Cases: 5t016
%

Obrazek 18: Prabéh vnitfnich sil: N (obalka ULS)

w
8
=4 8
-3
=4 ,,J ol 1 | 8
 — ‘ — ! . o +— 1=
SIS 2
w0
8
3
&
&
—Fz sk
Max=20.55
Min=-20.55
Cases: 5t016

Obrazek 19: Pribéh vnitinich sil: Q (obdlka ULS)
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Timber Code Group Verification

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | vaznice
MEMBER: 1 Dr_Tram_R30_1 POINT: 5 COORDINATE: x=0.15L=0.63m

LOADS:
Governing Load Case: 6 ULS/2=1%1.35 + 2*1.50 + 3*0.75 1¥1.35+2%1.50+3*0.75

MATERIAL C18

eM =130 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0k =18.00 MPa
f v,k = 3.40 MPa £1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa  Service class: 2 Betac=1.00

‘- SECTION PARAMETERS: DB 17/18

ht=18.0 cm
bf=17.0 cm Ay=204.00 cm2 Az=204.00 cm2 Ax=306.00 cm2
tw=8.5 cm Iy=8262.00 cm4 1z=7369.50 cm4 Ix=11938.6 cm4
tf=8.5 cm Wy=918.00 cm3 Wz=867.00 cm3
STRESSES ALLOWABLE STRESSES
Sig_t,0,d = N/Ax =-27.01/306.00 = -0.88 MPa £t,0,d =6.77 MPa
Sig_m,y,d = MY/Wy=-8.56/918.00 = -9.33 MPa fm,y,d=11.08 MPa
fv,d=2.09 MPa
Tau z,d = 1.5%-17.99/306.00 = -0.88 MPa
Factors and additional parameters
kh =1.00 kh_y =1.00 kmod = 0.80 Ksys = 1.00 ker = 0.67

A

LATERAL BUCKLING PARAMETERS:
lef =3.69 m Lambda_rel m = 0.30
Sig_cr =203.63 MPa k crit = 1.00

BUCKLING PARAMETERS:

About Y axis: About Z axis:

VERIFICATION FORMULAS:

Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d = 0.88/6.77 + 9.33/11.08 = 0.97 < 1.00 (6.17)
Sig_m,y,d/(kcrit*f m,y,d) = 9.33/(1.00%11.08) = 0.84 < 1.00 (6.33)

(Tau z,d/ker)/f v.d = (0.88/0.67)/2.09 = 0.63 < 1.00  (6.13)

Section OK !!!
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VERIFICATION FORMULAS:

Sig_c,0,d/(kc,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d = 3.00/(0.97%11.08) + 0.70*%0.01/11.23 = 0.28 < 1.00 (6.24)

Section OK !!!

Gym. Lanskroun - reko stfechy 0
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: 2 pasek
MEMBER: 2 Dr_Prvek RI5N_2 POINT: 3 COORDINATE: x=050L=0.45m
LOADS:
Governing Load Case: 6 ULS/2=1%1.35 +2*1.50 + 3*0.75 1*1.354+2%1.50+3*0.75
MATERIAL C18
gM =1.30 fm, 0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0,k=18.00 MPa
f v,k =3.40 MPa £t,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 1 Betac=0.20
: iy
SECTION PARAMETERS: DB 13/14
ht=14.0 cm
bf=13.0 cm Ay=121.33 cm2 Az=121.33 cm2 Ax=182.00 cm2
tw=6.5 cm 1y=2972.67 cm4 12=2563.17 cm4 1x=4644.8 cm4
tf=6.5 cm Wy=424.67 cm3 Wz=394.33 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d = N/Ax = 54.56/182.00 = 3.00 MPa fc,0,d=11.08 MPa
Sig_m,y,d = MY/Wy=0.01/424.67 = 0.01 MPa fm)y,d=11.23 MPa
Factors and additional parameters
kh=1.03 kh_y =1.01 kmod = 0.80 Ksys = 1.00
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
I
About Y axis: About Z axis:
LY =0.89m Lambda Y =22.05 LZ=0.89 m Lambda Z = 23.74
Lambda_rel Y =0.38 ky =0.58 Lambda_rel Z = 0.41 kz = 0.60
LFY =0.89 m key =0.98 LFZ=0.89 m kez =0.97
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 1 vaznice

MEMBER: 1 Dr_Tram_R30_1 POINT: 0

COORDINATE:

x=0.00L=0.00m

LIMIT DISPLACEMENTS

Deflections

u fin,z = 0.5 cm < u fin,max,z = L/200.00 = 2.1 cm

Governing load case: (1+0.8)*1 + (0.5+0%0.8)*3 + (1+0*0.8)*2

Displacements

Verified

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 pasek
MEMBER: 3 Timber Member 1

POINT: 0 COORDINATE: x=0.00L=0.00m

LIMIT DISPLACEMENTS
Deflections

u fin,z = 0.0 cm < u fin,max,z = L/250.00 = 0.4 cm
Governing load case: (1+0.6)*1

Displacements

Verified

Section OK !!!
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Timber Code Group Verification
TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | vaznice
MEMBER: 1 Dr_Tram_R30_1 POINT: 5 COORDINATE: x=0.15L=0.63m

LOADS:
Governing Load Case: 28 FIRE/2=1%1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL C18

gM.fi = 1.00 fm,0,k = 18.00 MPa ft,0,k =11.00 MPa fc,0k =18.00 MPa
f v,k =3.40 MPa £1,90,k = 0.40 MPa fc,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa  Service class: 2 Betac=1.00

‘- SECTION PARAMETERS: DB 17/18

ht=18.0 cm

bf=17.0 cm Ay=204.00 cm2 Az=204.00 cm2 Ax=306.00 cm2
tw=8.5 cm 1y=8262.00 cm4 12=7369.50 cm4 1x=4986.8 cm4
tf=8.5 cm Wy=918.00 cm3 Wz=867.00 cm3

n PARAMETERS OF FIRE RESISTANCE
Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : None dchar =1.2 cm
def=1.7 cm

bf,fi = 13.6 cm
hf,fi=14.5 cm Afi=197.15 cm2
Iy.fi = 3478.14 cm4 1z,fi = 3016.47 cm4
Wy, fi =478.09 cm3 Wz, fi = 445.24 cm3
STRESSES ALLOWABLE STRESSES
Sig_t,0,d,fi = N/Ax.fi = -7.83/197.15 = -0.40 MPa ft,0,d,fi = 13.75 MPa
Sig_m,y,d,fi = MY/Wy.fi= -2.48/478.09 = -5.18 MPa f m,y,d,fi = 22.50 MPa

fv,dfi=4.25MPa
Tau z,d,fi = 1.5%-5.21/197.15 = -0.40 MPa

Factors and additional parameters
kfi = 1.25 kmod_fc =1.00 kmod_ft=1.00 kmod_fb=1.00

LATERAL BUCKLING PARAMETERS:
lef=3.71 m Lambda_rel m = 0.34
Sig_cr = 159.30 MPa k crit=1.00

BUCKLING PARAMETERS:

About Y axis: About Z axis:

VERIFICATION FORMULAS:

Sig_t,0,d,fi/f t,0,d,fi + Sig_m,y,d,fi/f m,y,d,fi = 0.40/13.75 + 5.18/22.50 = 0.26 < 1.00 (6.17)
Sig_m,y,d,fi/(kcrit*f m,y,d,fi) = 5.18/(1.00%22.50) = 0.23 < 1.00 (6.33)

Tau z,d fi/f v,d,fi = 0.40/4.25=0.09 < 1.00 (6.13)

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 pasek
MEMBER: 2 Dr Prvek RI5N 2

POINT: 3 COORDINATE:

LOADS:

Governing Load Case: 28 FIRE/2=1*1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL CI8
gM.fi = 1.00

fv,k = 3.40 MPa

E 0,05 = 6000.00 MPa

f m,0,k = 18.00 MPa
1,90,k = 0.40 MPa
G moyen = 560.00 MPa

ft,0,k = 11.00 MPa
f¢,90,k =2.20 MPa
Service class: 1

fc,0k = 18.00 MPa
E 0,moyen = 9000.00 MPa
Betac=0.20

5

SECTION PARAMETERS: DB 13/14

ht=14.0 cm

bf=13.0 cm Ay=121.33 cm2
tw=6.5 cm 1y=2972.67 cm4
tf=6.5 cm Wy=424.67 cm3

Az=121.33 cm2
12=2563.17 cm4
Wz=394.33 cm3

Ax=182.00 cm2
1x=4644.8 cm4

n PARAMETERS OF FIRE RESISTANCE
Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : Up dchar = 1.2 cm
def=1.7cm
bf,fi=9.6 cm
hf,fi = 12.3 cm Afi=117.23 cm2
Iy,fi = 1471.93 cm4 1z.fi = 890.94 cm4
Wy.fi =239.83 cm3 Wz, fi = 186.59 cm3
STRESSES ALLOWABLE STRESSES

Sig_c,0,d,fi = N/Ax,fi = 15.81/117.23 = 1.35 MPa
Sig_m,y,d.fi = MY/Wy.ti= 0.00/239.83 = 0.02 MPa

fc,0,d,fi =22.50 MPa
fm,)y,dfi =22.50 MPa

Factors and additional parameters
kfi =1.25

kmod_fc =1.00 kmod_ft=1.00 kmod_fb=1.00

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|
10 | About Y axis:

LY=0.89m Lambda Y =25.14
Lambda_rel Y = 0.44 ky =0.61
LFY =0.89 m key =0.97

About Z axis:

LZ=0.89 m Lambda Z = 32.32
Lambda_rel Z = 0.56 kz =0.69
LFZ=0.89 m kez =0.93

VERIFICATION FORMULAS:

x=050L=045m

Sig_c,0,d,fi/(kc,z*f ¢,0,d,fi) + km*Sig_m,y,d,fi/f m,y,d,fi = 1.35/(0.93*%22.50) + 0.70%0.02/22.50 = 0.06 < 1.00 (6.24)

Section OK !!!
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R15.

Plivodni profil vaznice ®17/18 a pasku ®13/14 vyhovuji i pro nové zatiZeni a poZarni odolnost
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Plna vazba

Popis

Jsou posouzeny prvky plné vazby. ZatéZovaci sitka krokvi je max 1,2 m a ostatnich prvki podle max
délky vaznice 3,7 m.

Obrazek 20: Geometrie

Zatizeni

VN 2

Pro stanoveni vnitinich sil jsou po pfi¢ném fezu haly uvazovéna tato zatiZeni:

Tabulka 14: Druhy a jejich charakteristické hodnoty zatiZzeni

ozn. popis KNm2/kNm™! kN poznidmka
D4 skladba stfechy 0,60
pricinek od vaznice 7.6
L4 uZitné 0,8
pficinek od vaznice 99
S1 snih symetricky 1,45
pficinek od vaznice 17.9
S2 snih nesymetricky 1.45
0,73
pricinek od vaznice 17.9

pficinek od vaznice 8.9
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Tabulka 15: Soucinitele kombinace zatéZovacich stavii pro rozhodujicich ndvrhové situace

¢. oznaceni definice
1 D1 stale
2 L1 uzitne - strecha
3 S1 snih - symetricky
4 S2 snih - nesymetricky
5 ULS/1 1*#1.35 + 2*1.50
6 ULS/2 1#1.35 + 2*1.50 + 3*0.75
7 ULS/3 1*#1.35 + 2*%1.50 + 4*0.75
8 ULS/4 1*#1.35
9 ULS/5 1*#1.00 + 2*1.50
10 ULS/6 1*#1.00 + 2*1.50 + 3*0.75
11 ULS/7 1*#1.00 + 2*1.50 + 4*0.75
12 ULS/8 1*1.00
13 ULS/9 1*#1.35 + 3*%1.50
14 ULS/10 1#1.35 + 4*1.50
15 ULS/11 1*#1.00 + 3*1.50
16 ULS/12 1*1.00 + 4*1.50
17 SLS:CHR/1 1#1.00 + 2*1.00
18 SLS:CHR/2 1*#1.00 + 2*1.00 + 3*0.50
19 SLS:CHR/3 1*#1.00 + 2*1.00 + 4*0.50
20 SLS:CHR/4 1*#1.00
21 SLS:CHR/5 1*1.00 + 3*1.00
22 SLS:CHR/6 1*#1.00 + 4*1.00
23 SLS:FRE/7 1*#1.00
24 SLS:FRE/8 1*#1.00 + 3*0.20
25 SLS:FRE/9 1*#1.00 + 4*0.20
26 SLS:QPR/10 1*1.00
27 FIRE/1 1*#1.00
28 FIRE/2 1*1.00 + 3*0.20
29 FIRE/3 1*#1.00 + 4*0.20
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PpZ=-0.80
\ /

Obrazek 21: ZatiZen{ stalé: D4

'l

\ (pa=as

FZ=-9.90

FZ=-9.90

PZ=-145
[ /

Obrazek 22: ZatiZeni uZzitné: L4

A

2=145
\\\ B

FZ=17.00

FZ=17.90

Obriazek 23: ZatiZeni klimatické snéhem: S1
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{ pz=-145 \\ pz=0.13
1
/ FZ=-890
/ FZ=-17.90

Obrazek 24: ZatiZzeni klimatické snéhem: S2

Navrhové situace

Tabulka 16: Soucinitele kombinace zatéZovacich stavii pro rozhodujicich ndvrhové situace

’ ¢, ‘ oznaceni ‘ definice poznamka

1 D1 stale

2 L4 uzitne - strecha

3 S1 snih - symetricky

4 S2 snih - nesymetricky

5 ULS/1 1*#1.35 + 2*%1.50

6 ULS/2 1#1.35 + 2*1.50 + 3*0.75
7 ULS/3 1#1.35 + 2*1.50 + 4*0.75
8 ULS/4 1*1.35

9 ULS/5 1*#1.00 + 2*1.50

10 ULS/6 1*#1.00 + 2*1.50 + 3*0.75
11 ULS/7 1*#1.00 + 2*1.50 + 4*0.75
12 ULS/8 1*1.00

13 ULS/9 1*#1.35 + 3*%1.50

14 ULS/10 1*#1.35 + 4*1.50

15 ULS/11 1*#1.00 + 3*1.50

16 ULS/12 1#1.00 + 4*1.50

17 SLS:CHR/1 1*#1.00 + 2*1.00

18 SLS:CHR/2 1*1.00 + 2*1.00 + 3*0.50
19 SLS:CHR/3 1*#1.00 + 2*1.00 + 4*0.50
20 SLS:CHR/4 1*#1.00

21 SLS:CHR/5 1*#1.00 + 3*1.00

22 SLS:CHR/6 1*#1.00 + 4*1.00

23 SLS:FRE/7 1*1.00

24 SLS:FRE/8 1*#1.00 + 3*0.20

25 SLS:FRE/9 1*#1.00 + 4*0.20

26 SLS:QPR/10 1*#1.00

27 FIRE/1 1*1.00

28 FIRE/2 1*#1.00 + 3*0.20

29 FIRE/3 1*#1.00 + 4*0.20
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Jednotlivé prvky jsou posouzeny podle navrZzeného profilu v ndvrhovych skupinéch:

Tabulka 17: Rozdéleni prvkii na navrhové skupiny

skupina €. popis ¢isla prvka poznamka
1 vazny trdm 1
2 sloup 8,9
3 vzpéra 5,6
4 klestina 4,7,10
5 krokev 2,3 posouzeni viz jalovéd vazba

Skupina 1 - vazny trdm: vzpérnd délka prvku nenf redukovéna, poZarni odolnost je posuzovadna pro

nechranény prvek,

Skupina 2 - sloup: vzpérnd délka prvku v roviné vazby je redukovdna na 70%, z roviny vazby na
50%, pozarni odolnost je posuzovana pro nechranény prvek,

Skupina 3 - vzpéra: vzpérna délka prvku v roviné vazby je redukovana na 50%, pozarni odolnost je

posuzovana pro nechranény prvek,

Skupina 4 - klestina: vzpérna délka prvku nenf redukovéna, poZarni odolnost je posuzovana pro ne-

chranény prvek,
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Gym. Lanskroun - reko stfechy 0
Timber Code Group Verification
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: 1 vazny tram
MEMBER: 1 Timber Beam_1 POINT: 1 COORDINATE: x=0.00L =0.00 m
LOADS:
Governing Load Case: 6 ULS/2=1%1.35 + 2*1.50 + 3*0.75 1*1.35+2%1.50+3%0.75
MATERIAL (22
M =1.30 f m,0,k = 22.00 MPa ft,0,k = 13.00 MPa fc,0,k =20.00 MPa
f v,k =3.80 MPa 1,90,k = 0.40 MPa f¢,90,k = 2.40 MPa E 0,moyen = 10000.00 MPa

E 0,05 = 6700.00 MPa G moyen = 630.00 MPa  Service class: 2 Betac=1.00

‘- SECTION PARAMETERS: DB 22/23

ht=23.0 cm
bf=22.0 cm Ay=337.33 cm2 Az=337.33 cm2 Ax=506.00 cm2
tw=11.0 cm Iy=22306.17 cm4 1z=20408.67 cm4 1x=35961.1 cm4
tf=11.0 cm Wy=1939.67 cm3 Wz=1855.33 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d = N/Ax = 42.31/506.00 = 0.84 MPa fc,0,d=12.31 MPa
fv,d=2.34 MPa

Tau z,d = 1.5%48.99/506.00 = 1.45 MPa
Factors and additional parameters

kh =1.00 kmod = 0.80 Ksys = 1.00 ker = 0.67

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About Y axis: About Z axis:

VERIFICATION FORMULAS:
Sig_c,0,d/f c¢,0,d = 0.84/12.31 =0.07 < 1.05 (6.23-4)]

(Tau z,d/ker)/f v,d = (1.45/0.67)/2.34 =0.93 < 1.05  (6.13)

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 sloup

MEMBER: 9 Timber Column_9 POINT: 5 COORDINATE: x=0.85L=240m

LOADS:
Governing Load Case: 6 ULS/2=1%1.35 +2*1.50 + 3*0.75 1*1.354+2%1.50+3*0.75

MATERIAL (22
eM = 1.30

fv,k = 3.80 MPa

E 0,05 = 6700.00 MPa

f m,0,k = 22.00 MPa
£,90,k = 0.40 MPa
G moyen = 630.00 MPa

ft,0,k = 13.00 MPa
f ¢,90,k = 2.40 MPa
Service class: 2

fc,0,k =20.00 MPa

Betac =1.00

E 0,moyen = 10000.00 MPa

‘— SECTION PARAMETERS: DB 15/18

ht=18.0 cm

bf=15.0 cm Ay=180.00 cm2 Az=180.00 cm2 Ax=270.00 cm2
tw=7.5 cm 1y=7290.00 cm4 12=5062.50 cm4 1x=10092.0 cm4
tf=7.5 cm Wy=810.00 cm3 Wz=675.00 cm3

STRESSES ALLOWABLE STRESSES

ft,0,d = 8.00 MPa
f m,y,d = 13.54 MPa

Sig_t,0,d = N/Ax = -43.88/270.00 = -1.63 MPa
Sig_m,y,d = MY/Wy=-7.56/810.00 = -9.34 MPa

Factors and additional parameters

kh =1.00 kh_y =1.00 kmod = 0.80 Ksys = 1.00

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
About Y axis:

About Z axis:
VERIFICATION FORMULAS:

Sig_t,0,d/f t,0,d + Sig_m,y,d/f m,y,d = 1.63/8.00 + 9.34/13.54 = 0.89 < 1.05 (6.17)

Section OK !!!
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VERIFICATION FORMULAS:

Sig_c,0,d/(kc,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d = 5.08/(0.79%11.08) + 0.70*%0.15/11.40 = 0.59 < 1.05 (6.24)

Section OK !!!

Gym. Lanskroun - reko stfechy 0
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: 3 vzpera
MEMBER: 5 Timber Member_5 POINT: 3 COORDINATE: x=0.50L=1.57m
LOADS:
Governing Load Case: 6 ULS/2=1%1.35 +2*1.50 + 3*0.75 1*1.354+2%1.50+3*0.75
MATERIAL C18
gM =130 f m,0,k = 18.00 MPa ft,0,k = 11.00 MPa fc,0k = 18.00 MPa
f v,k =3.40 MPa £t,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 2 Betac=0.20
L 5
SECTION PARAMETERS: DB 11/13
ht=13.0 cm
bf=11.0 cm Ay=95.33 cm2 Az=95.33 cm2 Ax=143.00 cm2
tw=5.5 cm 1y=2013.92 cm4 12=1441.92 cm4 1x=2837.9 cm4
tf=5.5 cm Wy=309.83 cm3 Wz=262.17 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d = N/Ax = 72.70/143.00 = 5.08 MPa fc,0,d=11.08 MPa
Sig_m,y,d = MY/Wy= 0.04/309.83 = 0.15 MPa fm,)y,d=11.40 MPa
Factors and additional parameters
kh =1.06 kh_y =1.03 kmod = 0.80 Ksys = 1.00
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
|
25 | About Y axis: 25 ] About Z axis:
LY=3.14m Lambda Y =41.79 LZ=3.14m Lambda Z = 49.39
Lambda_rel Y = 0.73 ky =0.81 Lambda_rel Z = 0.86 kz =0.93
LFY=157m key =0.86 LFZ=157m kez =0.79
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Gym. Lanskroun - reko stfechy 0
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: 4 klestina
MEMBER: 10 Timber Member_10 POINT: 3 COORDINATE: x=0.50L=2.62m
LOADS:
Governing Load Case: 6 ULS/2=1%1.35 +2*1.50 + 3*0.75 1*1.354+2%1.50+3*0.75
MATERIAL C18
sM =1.30 f m,0,k = 18.00 MPa ft,0,k = 11.00 MPa f¢,0,k = 18.00 MPa
f v,k =3.40 MPa £t,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 2 Betac=0.20
1
SECTION PARAMETERS: DB 15/18
ht=18.0 cm
bf=15.0 cm Ay=180.00 cm2 Az=180.00 cm2 Ax=270.00 cm2
tw=7.5 cm 1y=7290.00 cm4 12=5062.50 cm4 1x=10092.0 cm4
tf=7.5 cm Wy=810.00 cm3 Wz=675.00 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d = N/Ax = 40.02/270.00 = 1.48 MPa fc,0,d=11.08 MPa
Sig_m,y,d = MY/Wy= 0.42/810.00 = 0.51 MPa fm,y,d =11.08 MPa
fv,d=2.09 MPa
Tau z,d = 1.5%0.00/270.00 = 0.00 MPa
Factors and additional parameters
kh=1.00 kh_y =1.00 kmod = 0.80 Ksys = 1.00 ker = 0.67
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
r
87 | About Y axis: 87 | About Z axis:
LY=523m Lambda Y =70.50 LZ=523m Lambda Z = 84.60
Lambda_rel Y = 1.23 ky=1.35 Lambda_rel Z = 1.48 kz=1.71
LFY =3.66 m key =0.53 LFZ =3.66 m kez =0.39

VERIFICATION FORMULAS:
Sig_c,0,d/(kc,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d = 1.48/(0.39%11.08) + 0.70*0.51/11.08 = 0.38 < 1.05 (6.24)

(Tau z,d/ker)/f v,d = (0.00/0.67)/2.09 =0.00 < 1.05  (6.13)

Section OK !!!
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Gym. Lanskroun - reko stfechy 0
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: 1 vazny tram
MEMBER: 1 Timber Beam_1 POINT: 0 COORDINATE: x=0.00L =0.00 m

LIMIT DISPLACEMENTS

Deflections
u fin,y = 0.0 cm < u fin,max,y = L/200.00 = 4.9 cm Verified
Governing load case: (1+0.8)*1
u fin,z = 0.6 cm < u fin,max,z = L/250.00 = 3.9 cm Verified

Governing load case: (1+0.8)*1 + (0.5+0%0.8)*3 + (1+0*0.8)*2

Displacements

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 sloup

MEMBER: 8 Timber Column_8 POINT: 0 COORDINATE: x=0.00L =0.00 m
LIMIT DISPLACEMENTS
Deflections
Displacements
vx=0.5cm < vmax,x =1L/150.00 = 1.9 cm Verified

Governing load case: SLS:CHR/6=1%1.00 + 4*1.00 (1+4)*1.00

Governing load case:

Section OK !!!
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Gym. Lanskroun - reko stfechy 0
Timber Code Group Verification
TIMBER STRUCTURE CALCULATIONS
CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification
CODE GROUP: 1 vazny tram
MEMBER: 1 Timber Beam_1 POINT: 5 COORDINATE: x=0.03L=0.28m
LOADS:
Governing Load Case: 28 FIRE/2=1*1.00 + 3*%0.20 1*1.00+3*0.20
MATERIAL C18
gM,fi=1.00 f m,0,k = 18.00 MPa ft,0,k =11.00 MPa f¢,0,k = 18.00 MPa
f v.k = 3.40 MPa £t,90,k = 0.40 MPa f¢,90,k =2.20 MPa E 0,moyen = 9000.00 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa Service class: 2 Betac=0.20
z
‘- SECTION PARAMETERS: DB 22/23
ht=23.0 cm
bf=22.0 cm Ay=337.33 cm2 Az=337.33 cm2 Ax=506.00 cm2
tw=11.0 cm 1y=22306.17 cm4 12=20408.67 cm4 1x=35961.1 cm4
tf=11.0 cm Wy=1939.67 cm3 Wz=1855.33 cm3
n PARAMETERS OF FIRE RESISTANCE
Method : Simplified
betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : None dchar =1.2 cm
def=1.7 cm
bf,fi = 18.6 cm
hf,fi = 19.6 cm Afi =362.65 cm2
Iy,fi = 11550.56 cm4 1z,fi = 10399.14 cm4
Wy, fi = 1181.64 cm3 Wz, fi =1121.20 cm3
STRESSES ALLOWABLE STRESSES
Sig_c,0,d,fi = N/Ax,fi = 13.01/362.65 = 0.36 MPa f ¢,0,d,fi = 22.50 MPa
Sig_m,y,d,fi = MY/Wy.fi= 4.20/1181.64 = 3.56 MPa f m,y,d,fi = 22.50 MPa
fv,d,fi =4.25 MPa
Tau z,d,fi = 1.5%15.09/362.65 = 0.62 MPa
Factors and additional parameters
kfi = 1.25 kmod_fc =1.00 kmod_ft=1.00 kmod_fb=1.00
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
I
About Y axis: About Z axis:
LY=9.78m Lambda Y = 173.29 LZ=9.78 m Lambda Z = 182.64
Lambda_rel Y = 3.02 ky =5.34 Lambda_rel Z = 3.18 kz =5.86
LFY =9.78 m key =0.10 LFZ=9.78 m kez =0.09

VERIFICATION FORMULAS:
Sig_c,0,d.fi/(kc,y*f ¢,0,d,fi) + Sig_m,y,d.fi/f m,y,dfi = 0.36/(0.10%22.50) + 3.56/22.50 = 0.31 <1.01 (6.23)

Tau z.d fi/f v,d,fi = 0.62/4.25=0.15< 1.01 (6.13)

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 sloup

MEMBER: 9 Timber Column_9 POINT: 5

COORDINATE:

x=0.85L=240m

LOADS:

Governing Load Case: 28 FIRE/2=1*1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL CI8
gM.fi = 1.00
fv,k = 3.40 MPa

E 0,05 = 6000.00 MPa

f m,0,k = 18.00 MPa
1,90,k = 0.40 MPa
G moyen = 560.00 MPa

ft,0,k = 11.00 MPa
f¢,90,k =2.20 MPa
Service class: 2

fc,0,k=18.00 MPa

E 0,moyen = 9000.00 MPa

Betac =1.00

ht=18.0 cm
bf=15.0 cm
tw=7.5 cm
tf=7.5 cm

‘— SECTION PARAMETERS: DB 15/18

Ay=180.00 cm2
Iy=7290.00 cm4
Wy=810.00 cm3

Az=180.00 cm2
12=5062.50 cm4
Wz=675.00 cm3

Ax=270.00 cm2
1x=10092.0 cm4

n PARAMETERS OF FIRE RESISTANCE

Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : None dchar=1.2 cm
def=1.7cm
bffi=11.5cm
hf,fi=14.5 cm Afi = 168.05 cm2
Iy,fi = 2964.76 cm4 Iz.fi = 1868.22 cm4
Wy, fi =407.53 cm3 Wz, fi =323.50 cm3
STRESSES ALLOWABLE STRESSES

Sig_t,0,d,fi = N/Ax fi = -13.43/168.05 = -0.80 MPa
Sig_m,y,dfi = MY/Wy,fi= -2.33/407.53 = -5.73 MPa

Tau z,d.fi = 1.5%-3.78/168.05 = -0.34 MPa

ft,0,d,fi = 13.75 MPa
fm,)y,dfi =22.50 MPa
fv,dfi=4.25MPa

Factors and additional parameters
kmod_fc =1.00 kmod_ft=1.00 kmod_fb =1.00

kfi =1.25

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About Y axis:

About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d.fi/f t,0,d.fi + Sig_m,y,d,fi/f m,y,d,fi = 0.80/13.75 + 5.73/22.50 = 0.31 < 1.01 (6.17)

Tau z.d fi/f v,d.fi = 0.34/4.25 = 0.08 < 1.01

(6.13)

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008

ANALYSIS TYPE: Code Group

Verification

CODE GROUP: 3 vzpera
MEMBER: 5 Timber Member 5

POINT: 3 COORDINATE:

LOADS:

Governing Load Case: 28 FIRE/2=1*1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL C18

gM.fi = 1.00 f m,0,k = 18.00 MPa
f v,k =3.40 MPa ft,90,k = 0.40 MPa
E 0,05 = 6000.00 MPa G moyen = 560.00 MPa

ft,0,k = 11.00 MPa
f¢,90,k =2.20 MPa
Service class: 2

fc,0k = 18.00 MPa
E 0,moyen = 9000.00 MPa
Betac=0.20

‘— SECTION PARAMETERS: DB 11/13

ht=13.0 cm

bf=11.0 cm Ay=95.33 cm2
tw=5.5 cm 1y=2013.92 cm4
tf=5.5 cm Wy=309.83 cm3

Az=95.33 cm2
12=1441.92 cm4
Wz=262.17 cm3

Ax=143.00 cm2
1x=2837.9 cm4

n PARAMETERS OF FIRE RESISTANCE

Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : None dchar=1.2 cm
def=1.7cm
bf,fi=7.5cm
hf,fi=9.6 cm Afi=72.10 cm2
Iy,fi = 547.99 cm4 1z.fi = 342.50 cm4
Wy, fi = 114.76 cm3 Wz,fi =90.73 cm3
STRESSES ALLOWABLE STRESSES

Sig_c,0,d.fi = N/Ax,fi = 22.37/72.10 = 3.10 MPa
Sig_m,y,d.fi = MY/Wy.fi= 0.03/114.76 = 0.29 MPa

fc,0,d,fi =22.50 MPa
fm,)y,dfi =22.50 MPa

Factors and additional parameters
kmod_fc =1.00 kmod_ft =1.00 kmod_fb =1.00

kfi=1.25

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

[
About Y axis:

LY =3.14m Lambda Y = 56.89
Lambda_rel Y =0.99 ky = 1.06
LFY =1.57m key =0.70

[
About Z axis:

LZ=3.14m
Lambda_rel Z = 1.25
LFZ=1.57m

Lambda Z =71.95
kz =1.38
kez =0.51

VERIFICATION FORMULAS:

x=050L=157m

Sig_c,0,d,fi/(kc,z*f ¢,0,d,fi) + km*Sig_m,y,d fi/f m,y,d,fi = 3.10/(0.51%22.50) + 0.70*%0.29/22.50 = 0.28 < 1.01 (6.24)

Section OK !!!




Bane spol. s r.o.

stavba:
Lanskroun, Nédmésti J. M. Marka 113
Gym. Lanskroun - reko stfechy

objekt / poloha:
Konstrukce krovu

pozice:

plna vazba

revize:

0

strana:

63

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A1:2008
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 4 Kklestina
MEMBER: 10 Timber Member_ 10

POINT: 3 COORDINATE: x=050L=2.62m

LOADS:

Governing Load Case: 28 FIRE/2=1*1.00 + 3*0.20 1*1.00+3*0.20

MATERIAL CI8
gM.fi = 1.00
fv,k = 3.40 MPa

E 0,05 = 6000.00 MPa

f m,0,k = 18.00 MPa
1,90,k = 0.40 MPa
G moyen = 560.00 MPa

ft,0,k = 11.00 MPa
f¢,90,k =2.20 MPa
Service class: 2

fc,0k = 18.00 MPa
E 0,moyen = 9000.00 MPa
Betac=0.20

ht=18.0 cm
bf=15.0 cm
tw=7.5 cm
tf=7.5 cm

‘— SECTION PARAMETERS: DB 15/18

Ay=180.00 cm2
Iy=7290.00 cm4
Wy=810.00 cm3

Az=180.00 cm2
12=5062.50 cm4
Wz=675.00 cm3

Ax=270.00 cm2
1x=10092.0 cm4

n PARAMETERS OF FIRE RESISTANCE

Method : Simplified

betaN = 0.80 mm/min t=0.25h tch = 0.00 min
Protected sides : None dchar=1.2 cm
def=1.7cm
bffi=11.5cm
hf,fi=14.5 cm Afi = 168.05 cm2
Iy,fi = 2964.76 cm4 Iz.fi = 1868.22 cm4
Wy, fi =407.53 cm3 Wz, fi =323.50 cm3
STRESSES ALLOWABLE STRESSES

Sig_c,0,d,fi = N/Ax.fi = 12.34/168.05 = 0.73 MPa
Sig_m,y,dfi = MY/Wy,fi= 0.29/407.53 = 0.71 MPa

Tau z.d.fi = 1.5%0.00/168.05 = 0.00 MPa

fc,0,d,fi =22.50 MPa
fm,)y,dfi =22.50 MPa
fv,d,fi =4.25 MPa

Factors and additional parameters
kmod_fc =1.00 kmod_ft=1.00 kmod_fb =1.00

kfi =1.25

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

01; About Y axis:
LY=523m
Lambda_rel Y = 1.52
LFY =3.66 m

Lambda Y = 87.22

ky =1.78
key =0.37

[
About Z axis:

LZ=523m Lambda Z = 109.88
Lambda_rel Z =1.92 kz =2.50
LFZ =3.66 m kecz =0.24

VERIFICATION FORMULAS:
Sig_c,0,d,fi/(kc,z*f ¢,0,d,fi) + km*Sig_m,y,d fi/f m,y,d.fi = 0.73/(0.24%22.50) + 0.70*%0.71/22.50 = 0.16 < 1.01 (6.24)

Tau z,d fi/f v,d,fi = 0.00/4.25 = 0.00 < 1.01

(6.13)

Section OK !!!
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Po pfeméieni vyhovuji tyto profily:

e krokev ®13/15,

o Kklestina ®15/18, ®13/18,
e vzpéra ®11/13,

e sloupek ®15/18,

e vazny trdm X22/23,

Spoj vazného tramu

Popis

Je navrZen celodfevény dvouhmoZdikovy spoj se Sikmymi podkosenymi Cely zajisStény jednim koli-
kem. Délka spoje je navrZzena 5*vyska profilu.
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Materidl vsech prvk{ je shodny, pocet spojenych ¢asti je 2 a 3, nosnik je namahan spojitym zatizenim.

vazny tram - 1,2 m od konce prvku

Namahani a rozméry prvku

navrhové zatiZeni spoje M;:=13.3 kN -m

Ny:=0.25 kN
délka prvku 1:=995 cm
vyska prvku h:=23 ecm
sitka nosniku b:=22cm
vzdalenost Cela spoje od konce prvku 1,:=120 cm
délka spoje (nasobek vysky prvku vrozsahu 2,5-5 l,=5

Charakteristiky materiala
charakteristicka pevnost v tlaku rovnobézné s vldkny dreva
charakteristicka pevnost v tlaku kolmo k vldkndm dreva
charakteristicky modul pruznosti
Podminky pusobeni
modifikacni soucinitel zohlednujici vliv trvani zatizeni a vihkost (tab. 3.1)

dilci soucinitel vlastnosti materialu pro drevo (tab. 2.3)

navrhova pevnost v tlaku rovnobézné s vldkny dreva

navrhova pevnost v tlaku kolmo k vlaknim dreva

Seor =18 MPa,

feoor=2.2 MPa

E,:=9 GPa

Koa=0-8

=13

=k Seor _

Jeod=FKmod* =11.077 MPa

M
-k fr:9[)k _
fes0a = Kumoa* =1.354 MPa

™

Tuhost spoje
ko= if <L =347.822 1 .MN

I 12 m
2.4

ll367- 8,

I 2.4
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Prihyb spoje
woi=if <
12
I 0.6
” 10.9 -
I !
else
i 40
l
” [37-117.(0_ 1
i\ \1

=1.278

Unosnost spoje - grafy
interpolace z grafu pro N, 180/220 Ip=5

M;:=7.6 kN-m
My:=13 kN-m

K;:=3 o 35 :

’ /! it \M [kNm]
K5:=5 L { 1 g L L | I I I I )4 I I 1 L L ]
hy=18 cm -4 = 1 2 3 4 5 6 7 8 9 10 11 12 13/14

M, :=interpolace (M, M;,K;,K;,1,) =13

interpolace z grafu pro N, 240/280 Ip=5

M,:=17.5 kN-m
M;:=29.8 kN-m
M, :=interpolace (M5, M;, K3, K, 1,)

2HM+1K, 240/280, o. = 45°

haa L) TN

interpolace podle h

hs:=28 em
M,, = interpolace (M, ,M,,hy, hs, h) =

M,
k:="—""=1.609
M,

d

bezpecnost spoje:

Ip=5h
Ip=5h+
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Posledni stranka

Toto je posledni stranka statického vypoctu.

Marcel Vojanec
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