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1. STROP-001

Spfrazeny dfevobetonovy strop

h1
2. Obecny popis, pfedpoklady, materialy, zatiZeni b
hf
2.1. Druh konstrukce I B 3
SpraZeny dfevo-betonovy strop
Trida dfeva : C24
Tfida betonu: C25/30
Rozpéti stropnich nosniku : L= 4.600m
Tloustka betonové desky : hl= 60mm
Prutez stropnich nosniku : BxH=140mmx200mm

Vzdadlenost stropnich nosnika: 0.900 m

2.2. Navrhové normy

EN1990:2002 Zéasady navrhovani konstrukci
EN1991-1-1:2002 ZatiZeni konstrukci
EN1995-1-1:2009 Navrhovani drevénych konstrukci
EN1992-1-1:2004 Navrhovani betonovych konstrukci
EN1994-1-1:2000 Navrhovani spftrazenych konstrukci

2.3. Navrhova metoda

Vnit¥ni sily jsou spolteny na koncich a ve stfedu pole stropnich nosniky,

pruzné deformace ve stfedu pole, pro vSechny kombinace zatiZeni,

podle EC 1 a EC 5. VSechna ovéreni podle Eurokdéddu 5 jsou provedena v

meznim stavu Gnosnosti, (EC5 EN1995-1-1:2009, §6). Pruhyby jsou ovéfeny v meznim stavu
pouzitelnosti podle to EC5 EN1995-1-1:2009, §7.2. Jsou zahrnuta ustanoveni Eurokdédu 5
pro ovéreni vibraci nosniku (EC5 EN1995-1-1:2009, §7.3.3).

Vlastnosti spraZeného drevo-betonového prtfrezu jsou stanoveny podle:

2.4. Parametry materiala

Charakteristické vlastnosti materidlu pro dfevo (EC5 EN1995-1-1:2009, §3)
Trida dreva : c24

Trida provozu : Trida 1, vlhkost<=12% (EN1995-1-1, §2.3.1.3)

fmk = 24.0 MPa, ftOk = 14.0 MPa, ft90k= 0.4 MPa

fcOk= 21.0 MPa, fc90k= 5.3 MPa, fvk = 2.5 MPa
EOm =11000 MPa, EO005 = 7400 MPa, E90m = 370 MPa
Gm = 690 MPa, pk = 350 Kg/m3

Charakteristické vlastnosti materidlu pro beton (EC2 EN1992-1-1:2004, §3.1)

Trida betonu: C25/30, fck=25 N/mm2, fcm=2.60 N/mm2, Ecm=31000 N/mm2
fcd=0.85%25/1.50=14.17 N/mm2, fctmd=0.85%x3/1.50=1.47 N/mm2 (EC4 EN1994-1-1:2000, §4.4.1.4)
Trida vyztuZe: B550A

Charakteristické vlastnosti spfahovacich prostf¥edku

Prumér upeviiovaciho prosttedkur 0=10.0 mm, Pevnost v tahu fu=500 N/mm2

Vzdalenost spfahovacich prostfedk®): smin=100 mm (0-L/4, 3L/4-L), smax=300 mm (L/4-3L/4)
sef=0.75x10040.25x300=150 mm (EC5 EN1995-1-1:2009, §9.1.3(2))

W OODexpress Ing. Ivan Jindra T
#ow=  software byRUNET (c)

C:\Documents and Settings\Tatino\Desktop\2017-01-Casta\CASTA 12/01/2017 10:56:40



Slivnik - RD Tacar Str. 2

2.5. Rovnomérnd zatizZeni podlahy

Zaklop podlahy Ge= 0.500 kN/m2
Vlastni tiha betonové desky Gb= 1.440 kN/m2
Vlastni tiha (izolace-nosniky) Gw= 0.100 kN/m2
Stropni podhled Gc= 0.300 kN/m2
Suma stéalych zatiZeni Ge+Gb+Gw+Gc= Gs= 2.340 kN/m2
Proménné zatiZeni stropu Qf= 2.000 kN/m2

2.6. Pfimkové zatizZeni (kN/m) stropnich nosnikua
Stalé zatizZeni Gk=0.900x 2.340= 2.106 kN/m
Proménné zatiZeni Qk=0.900x 2.000= 1.800 kN/m

3. Navrhova pevnost spfahovacich prostfedku

3.1. Strana betonu, (EC4 EN1994-1-1:2000, §6.3.2.1)

Smykové poru$eni, Rd=0.8fu(nd2/4)/yv=25.13 kN (EC4 EN1994-1-1:2000, Rov.6.13)
Lokalni tlak, Rd=0.23d2+(fck.Ecm/yv)=18.11 kN (EC4 EN1994-1-1:2000, Rov.6.14)
d=10.0mm, fu=500N/mm2, fck=25N/mm2, Ecm=31000N/mm2, yv=1.25

3.2. Strana dfeva, (EC5 EN1995-1-1:2009, Rov.8.10.d)
fhk=0.082(1-0.01d) pk=25.83N/mm2, (pk=350kg/m3,d=10.0mm) (EN1995-1-1 Rov.8.32)
Myrk=0.30fuk-d"2.6=0.30x500x10.072.6=59716 Nmm (fuk=500N/mm2) (EN1995-1-1 Rov.8.30)

Fvrk=2.30+[Myrk-fhk-d]=9.033 kN (EC5 EN1995-1-1:2009 Rov.8.10.d)

T¥ida trvani zatiZeni : Stalé , kmod=0.60 Rd=Kmod-Fvrk/yM=0.60x9.033/1.30=4.169 kN
T¥ida trvani zatiZeni : Dlouhodobé , kmod=0.70 Rd=Kmod-Fvrk/yM=0.70x9.033/1.30=4.864 kN
T¥ida trvani zatiZeni : Stfedné&dobé , kmod=0.80 Rd=Kmod-Fvrk/yM=0.80x9.033/1.30=5.559 kN

4. Mezni stav unosnosti (EC5 EN1995-1-1:2009, §6)

4.1. Vlastnosti sp¥aZeného prufezu (EC5 EN1995-1-1:2009 Pf¥iloha B)
U&innd &itka priruby, bl=2L/8=2x4600/8=1150mm and bl1<=900mm. bl1=900mm (EN1994-1-1, §2.2.21)
Ku=(2/3) *Kser=(2/3) (pk)*1.5(d/23)=(2/3)x(350)"1.5x(10/23)=8333 N/mm (Tab. 7.1)

U¢innad vzdélenost sprahovacich prosttedkll sef=150 mm

b1=900mm, hl=42mm b2=140mm, h2=200mm
A1=900x42=37800 mm2 A2=140x200=28000 mm2
I1=900x423/12=5.56E+006 mm4 I2=140%x2003/12=9.33E+007 mm4
E1=31000 N/mm2 E2=11000 N/mm2

v1=0.09 v2=1.00

al=117.7 mm a2=41.3 mm

EIef=3.22E+012 Nmm2

4.2. Maximalni vnit¥ni sily a prihyby nosniku (L=4.600m)
Stalé zatiZeni Gk= 2.106kN/m, maxV= 4.84kN, maxM= 5.57kNm, maxA= 4.l6mm
Promé&nné zatiZeni Qk= 1.800kN/m, maxV= 4.14kN, maxM= 4.76kNm, maxA= 3.55mm

4.3. Navrhova zatizZeni (EC5 EN1995-1-1:2009, §6)

ZatiZeni [kN/m] Trvani Y9 el Yo
( Gk) Stalé Gk = 2.106 Stalé 1.35 0.00 1.00
(Qkf) Proménné Qk = 1.800 Stfednédobé 0.00 1.50 0.70
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5.

sef=0.75x10040.25x300=150 mm (EC5 EN1995-1-1:2009, §9.1.3(2))
Fld=yl-El-Al-al-sl-Vd/ (EI)ef (EC5 EN1995-1-1:2009, Rov.B.4)
F1d=0.09%x31000x37800x117.69%x100.0x12.75/3.22E+012=5.03 kN < 5.56 kN

Mezni stav pouzitelnosti (EC5 EN1995-1-1:2009, §2.2.3, §7)

5.1. Vlastnosti sp¥aZeného prufezu (EC5 EN1995-1-1:2009 Pr¥iloha B)

L.C. Kombinace zatiZeni Trida trvéani kmod V/Kmod M/Kmod
1 Yg .Gk stalé 0.60 10.899 12.533
2 vg.Gk + yg.Qkf Sttedné&dobé 0.80 15.936 18.327
Maximé&lni hodnoty 15.936 18.327
4.4. Navrhova napéti
Maximédlni moment M=14.66 kNm, maximdlni smyk V=12.75 kN
Strana betonu
ocld= yl1-El-al-M/(EI)ef=1.53 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3a)
omld= 0.5E1-hl-Md/ (EI)ef=2.96 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3b)
0cd=1.5342.96=4.49 N/mm2 < 14.17 N/mm2 (tlak)
otd=2.96-1.53=1.43 N/mm2 < 1.47 N/mm2 (tah)
Strana dreva
oc2d= y2-E2-02-M/(EI)ef=2.07 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3a)
om2d= 0.5E2-h2-Md/ (EI)ef=5.01 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3b)
12max= 1.50 vd/(b-h)= 0.68 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.4)
fmd = 0.80x24.00/ 1.30= 14.77 N/mm2
ft0d= 0.80x14.00/ 1.30= 8.62 N/mm2
fvd = 0.80x 2.50/ 1.30= 1.54 N/mm2
ot2d/ftod+om2d/fmd = 2.07/8.62+5.01/14.77=0.58 < 1.00
12max =0.68 N/mm2 < 1.54 N/mm2
4.5. Navrh spt¥ahovacicho prostifedku
Vzdalenost spfahovacich prosttfedkt): smin=100 mm (0-L/4, 3L/4-L), smax=300 mm (L/4-3L/4)

U&innad &ifka p¥iruby, bl=2L/8=2x4600/8=1150mm and bl<=900mm. b1=900mm (EN1994-1-1, §2.2.21)

Kser=(pk)”~1.5(d/23)=(350)71.5%x(10/23)=12500 N/mm (EC5 EN1995-1-1:2009, Tab. 7.1)
U&innd vzdélenost sprahovacich prostfedk® sef=150 mm
b1=900mm, hl=42mm b2=140mm, h2=200mm
Al=900x42=37800 mm2 A2=140%200=28000 mm2
I1=900x423/12=5.56E+006 mm4 I2=140%x2003/12=9.33E+007 mm4
E1=31000 N/mm2 E2=11000 N/mm2
v1=0.13 v2=1.00
al=105.8 mm a2=53.2 mm
EIef=3.81E+012 Nmm2
5.2. Maximdlni vnit#ni sily a pruihyby nosniku (L=4.600m)
Stalé zatiZeni Gk= 2.106kN/m, maxV= 4.84kN, maxM= 5.57kNm, maxA= 3.57mm
Proménné zatiZeni Qk= 1.800kN/m, maxV= 4,.14kN, maxM= 4.76kNm, maxA= 3.05mm
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5.3. Ovéfeni pruhybu prostf¥ed rozpéti nosniku (EC5 §7.2)

Zatizeni [kN/m] u[mm] Trvani y0 Ul U2 Kdef
( Gk) sStalé Gk = 2.106 3.572 Stalé 1.00 1.00 1.00 0.60
(Qkf) Proménné Qk = 1.800 3.053 Stredné&dobé 0.70 0.50 0.30 0.60

Kombinace zatiZeni w.inst w.fin [mm]

1 Gk 3.572 5.715
2 Qk1 3.053 3.603
3 Gk+Qkl1l 6.625 9.318

w.fin,g=w.inst,g(l+kdef), w.fin,g=w.inst,qg(l+y2-kdef) (EC5 §2.2.3, Rov.2.3, Rov.2.4)

Maximalni hodnoty pruhybu

w.inst = 6.625 mm, w.fin = 9.318 mm

Ovéfeni podle EC5 EN1995-1-1:2009 .2, Tab.7.2

Koneéné pruhyby

w.inst = 6.625 mm < L/300=4600/300= 15.333 mm

w.net,fin = 9.318 mm < L/250=4600/250= 18.400 mm

w.fin = 9.318 mm < L/150=4600/150= 30.667 mm

Ovétreni wvyhovuje

6. Koneény stav

Koneé¢ny modul pruzZnosti betonu (EC4 EN1994-1-1:2000, §3.1.4.2(4))

El,fin=Ecm/2=31000/2=15500 N/mm2

Koneé¢ny modul pruzZznosti dfeva (EC5 EN1995-1-1:2009, §2.3.2.2)

E2, fin=Eo,meam/ (1+y2-Kdef)=11000/(1+0.50x0.60)=8462 N/mm2

Kser, fin=Kser/ (1+y2-Kdef)=12500.000/(1+0.50x0.60)=9615.385 N/mm

6.1. Vlastnosti spfazZeného prufezu (EC5 EN1995-1-1:2009 Priloha B)

U&inna §itka pf¥iruby, bl=2L/8=2x4600/8=1150mm and b1<=900mm. bl1=900mm (EN1994-1-1, §2.2.21)

Ku=(2/3) *Kser=(2/3)x(9615)=6410 N/mm

U&innd vzdalenost sprahovacich prostfedkd sef=150 mm

b1=900mm, hl=42mm b2=140mm, h2=200mm

A1=900x42=37800 mm2 A2=140%x200=28000 mm2

I1=900x423/12=5.56E+006 mm4 I2=140%2003/12=9.33E+007 mm4

E1=15500 N/mm2 E2=8462 N/mm2

vy1l=0.14 v2=1.00

al=119.2 mm a2=39.8 mm

EIef=2.38E+012 Nmm2

6.2. Maximdlni vnit#fni sily a pruhyby nosniku (L=4.600m)

St4lé zatiZeni Gk= 2.106kN/m, maxV= 4.84kN, maxM= 5.57kNm, maxA= 5.51lmm

Promé&nné zatiZeni Qk= 1.800kN/m, maxV= 4.14kN, maxM= 4.76kNm, maxA= 4.71lmm

6.3. Navrhova zatiZeni (EC5 EN1995-1-1:2009, §6)

Zatizeni [kN/m] Trvani Yg el Yo
( Gk) Stalé Gk = 2.106 stalé 1.35 0.00 1.00
(Qkf) Proménné Qk = 1.800 Stt¥edné&dobé 0.00 1.50 0.70
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L.C. Kombinace zatiZeni Trida trvéani kmod V/Kmod M/Kmod
1 Yg .Gk stalé 0.60 10.899 12.533
2 vg.Gk + vg.Qkf Sttedné&dobé 0.80 15.936 18.327
Maximéalni hodnoty 15.936 18.327
6.4. Navrhova napéti
Maximédlni moment M=14.66 kNm, maximdlni smyk V=12.75 kN
Strana betonu
ocld= y1-El-al-M/(EI)ef=1.54 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3a)
omld= 0.5E1-hl-Md/ (EI)ef=2.01 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3b)
ocd=1.5442.01=3.55 N/mm2 < 14.17 N/mm2 (tlak)
otd=2.01-1.54=0.47 N/mm2 < 1.47 N/mm2 (tah)
Strana dreva
oc2d= y2-E2-02-M/ (EI)ef=2.08 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3a)
om2d= 0.5E2-h2-Md/ (EI)ef=5.22 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.3b)
12max= 1.50 vd/(b-h)= 0.68 N/mm2 (EC5 EN1995-1-1:2009, Rov.B.4)
fmd = 0.80x24.00/ 1.30= 14.77 N/mm2
ft0d= 0.80x14.00/ 1.30= 8.62 N/mm2
fvd = 0.80x 2.50/ 1.30= 1.54 N/mm2
ot2d/ftod+om2d/fmd = 2.08/8.62+5.22/14.77=0.59 < 1.00
12max =0.68 N/mm2 < 1.54 N/mm2
6.5. Navrh spfahovacicho prostfedku
Vzdalenost spfahovacich prosttfedkt): smin=100 mm (0-L/4, 3L/4-L), smax=300 mm (L/4-3L/4)

sef=0.75x10040.25x300=150 mm (EC5 EN1995-1-1:2009, §9.1.3(2))
Fld=yl-El-Al-al-sl-Vd/ (EI)ef (EC5 EN1995-1-1:2009, Rov.B.4)
F1d=0.14x15500x37800x119.15x100.0x12.75/2.38E+012=5.06 kN < 5.56 kN
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