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TEHNICNO POROCILO - STATICNI IZRACUN
A. ZASNOVA

Obstojece ostresje se predela tako, da se na dve strani ostresja predvidi nova fr¢ada. Primarna
konstrukcijo fréado tvorijo Spirovci dimenzije 12/14 cm, ki se na zgornji strani naloZi na vmesne lege
obsojece stresne konstrukcije. Lege se nadvisa za viSino, ki je potrebna za zagotovitev ustreznega
naklona stresine in viSine prostorov v notranjosti. Na eni strani se prostor poveca z balkonom, ki se
na AB venca podpre z dvema jeklenima nosilcema HEB160 precno, ter na to s stropniki 8/14 cm na
razmiku do 62,5 cm vzdolzno.

B. STANDARDI

Standardi, ki so bili upostevani v izra¢unih:

EN 1990, Eurocode: Osnove projektiranja konstrukcij

EN 1991, Eurocode 1: Vplivi na konstrukcije

EN 1992, Eurocode 2: Projektiranje betonskih konstrukcij

EN 1993, Eurocode 3: Projektiranje jeklenih konstrukcij

EN 1995, Eurocode 5: Projektiranje lesenih konstrukcij

EN 1998, Eurocode 8: Projektiranje potresnoodpornih konstrukcij

C. OBTEZBE
C.1. Stalne obteZbe

C.1.a. Lastna in stalna teZa strehe objekta

Streha je prekrita s ploCevinasto kritino. Skupna upostevana teza sestave strehe:
g = 0,90 kN/cm?

C.2. Spremenljive obtezbe
C.2.a. Obtezba snega

Kot strehe: 26° C.=1 1= 0,80
Cona: A2 C=1 Sk = 1,59 kN/m?
Nadmorska vi§ina: 350 m => | s=nC. Cis= 1,27 kN/m?

C.2.b. Obtezba vetra

Vetrovna cona: Conal Osnovna hitrost vetra (v,): 20,00 m/s

Nadmorska visina: 350 m Faktor izpostavljenosti c(z): 1,44

Kategorija hrapavosti: 1] Koeficient tlaka (cq): 0,7

Visina objekta: 6,5m Veter pravokotno (srk): -w = 0,29 kN/m?
Veter pravokotno (tlak): w = 0,25 kN/m?

C.2.c. Koristna obteZba stropa

Koristna obtezba stropa:
gk= 2,0 kN/m?
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D. Staticniizracun konstrukcije

D.1. Streha-P0Z100

D.1.a. P101 - §pirovci 12/14 cm, max. razmik 60 cm

Ligno project DU Grosuplie page 1
univ.dipl.inZ.grad. Ale§ Pancur element P101,e=60cm date 22.04.2020
system
LC2:snow load altitude < 1000 masl|
LC3:wind load
LC1 dead load
A = 2400m
—
f" 1,600 ™
section: wooden beam 12/14: material: C24 spruce:; service class: service class 1: fire resistance class: R 0
utilization 9% % flexural stress analysis 4%
a rvarin ey s Mys= -269 kNm fns= 24.00 N'mm?
e et Na= 026 kN fu=  14.00 Nmm?
Ow = 0.02 N/mm? fia= 10.13 Nmm?
) Omyd = 6.87 N/mm? faye= 16.85 Nmm? +
N e shear stress analysis 19 %
T 5 - Va= 335 kN fox=  2.30 N/mn?
1 Tg= 030 N/mm?3 foa=  1.59 N/mm? ~
- lateral torsional buckling analysis 41 %
bt 4 M,s= -269 kNm fae=  24.00 N'mm?
| Neo = 0.00 kN fox=  21.00 Nmm?
| oalipe | Ocd = 0.00 N/mm? fea= 1454 Nmm?
e = 2 Omys = 6.87 N/mm2 foye= 16.85 N/mm?
«r | flexural stress analysis fire 6 %
Mys= -0.69 kNm fax=  24.00 N'mm?
N = 0.08 kN w= 14.00 Nmm?
T o= 000 N/mm? fia=  18.30 N'mm?
oy g~ Omyd = 1.76 N/mm? fnys= 30.42 Nmm? «
| shear stress analysis fire 3%
3 Vo= 086 kN f= 230 Nmm?
- g .= 008 N/mm? f.a=  2.88 N/mm? ~
lateral torsional buckling analysis fire 6 %
Mys= -0.69 kNm fas= 24.00 N'mm?
Nea = 0.00 kN fex= 21.00 Nmm?
Ocg = 0.00 N/mm? fea=  26.26 N'mm?
Omyd = 1.76  N/mm? fnya= 30.42 Nmm? ~
Winst = W[char]
field | Kas limit Wimit Wesc. ratio
[] [mm] [mm]
1 0.6 [ L/300 10.7 10.2 96 %
2 0.6 | L/300 8.0 1.3 16 %
Wsn = w[char] + w[q.p.]*kdef
field | Kuw limit Wimt Weae ratio
[ [mm] [mm]
1 0.6 | L/150 213 119 56 %
2 06 | L/150 16.0 1.3 8 %
Wotsin = W[q.p.] + w[q.p.]"kdef
field | Ku limit Wimt Weac. ratio
[] [mm] [mm]
1 0.6 [ L/250 12.8 44 34%
2 0.6 | L/250 9.6 0.1 1%
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support reaction
load case calegory ks |Bv  |Ba  [Cv  |Cu
[kN]
dead load 0.6 1.80] 0.00] 036 0.00
support reaction
load case category kws B [Ba JCv |G
[kN]
1.80| 0.00( 036 0.00
snow load altitude < 1.000 m a.s.l. 0.9 259 000 093] 0.00
0.00| 000 -041| 0.00
wind load 0.9 0.80| 008 029| 0.00
0.00| 0.00]| -013| 0.00
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D.1.b. P102 — Kapna lega 14/20 cm

Ligno project DU Grosuplje page 1
univ.dipl.inZ.grad. Ales Pancur element P102a date  22.04.2020
system
l a.=5 60 kNm l =5 60 ki 1 LC1:snow load altitude < 1.000 m a s |
l .=3 00 kN'm l 9,=3 00 kNém l LC3 dead load
l 9.0 14 kN'm 1 Q. <014 kNém l LC2:self-weight structure
P field 1 DN fied2 LA
777. 77 7z
is0m 1.700m
section: wooden beam 14/20; material: C24 spruce; service class: service class 1; fire resistance class: R0
utilization 99 % flexural stress analysis 99 %
----- b T M,a= -15.37 KkNm fne= 24.00 Nmm?
ivnns N = 0.00 kN fie=  14.00 N'mm?
Ow = 0.00 N/mm? fia= 9.83 Nmm?
-l ; . Omyd = 1647 N/mm?3 fayd= 16.62 Nmm? +
e f f shear stress analysis 82 %
J Vg= 2449 kN fox = 2.30 N'mm?
Tvd = 1.31 N/mm?- fud= 1.59 Nmm? ~
s lateral torsional buckling analysis 99 %
- Mys= -15.37 kNm fme= 24.00 Nmm?
. Neg = 0.00 kN fox=  21.00 N'mm?
- Ocg = 0.00 N/mm? foa= 1454 N'mm?
'JT 7 Omys = 1647 N/mm?3- faya= 16.62 Nmm? -
~ flexural stress analysis fire 14 %
M,a= -3.82 kNm fax= 24.00 Nmm?
N = 0.00 kN fie=  14.00 Nmm?
O = 0.00 N/mm? fa= 17.74 N'mm?
Omyd = 4.09 N/mm? fays= 30.00 Nmm? ~
shear stress analysis fire 1 %
Vg = 6.08 kN fox = 2.30 N'mm?
Ted = 0.33 N/mm?- fed= 2.88 N'mm? ~
lateral torsional buckling analysis fire 14 %
M,s= -3.82 kNm fae= 24.00 Nmm?
Nes = 0.00 kN fex= 2100 N'mm?
Ocd = 0.00 N/mm? fea=  26.25 N'mm?
Omyd = 4.09 N/mm?3- fnys= 30.00 Nmm? ~
Winst = W[char]
field | Kax limit Wimt Weae. ratio
[ [mm] [mm]
1 0.6 | L/300 12.0 10.9 90 %
2 0.6 | L/300 5.7 0.2 3%
Wsn = wW[char] + w[q.p.]*kdef
field | Kas limit Wimt Wealo. ratio
[ [mm] [mm]
1 06 | L/I150 240 13.1 55 %
2 06 | L/I150 11.3 0.2 2%
Wastfin = W[q.p.] + w[q.p.]"kdef
field | K limit Wims Weale. ratio
[ [mm] [mm]
1 0.6 | L/250 144 6.0 41 %
2 0.6 | L/250 6.8 0.0 0%
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support reaction
load case category kmod [ Av | By | Cy
[kN]

snow load altitude < 1.000 ma.s.|. 0.9 83712074 | 438
-0.18| 000 -3.62

sell-weight structure 0.6 020 052 002
020| 052 0.02

dead load 0.6 439(11.11]| 040
439 (1111 040
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D.1.c. P103 —Soha 14/14 cm

POZ 103 SOHA
1. Material
Kvaliteta C24 Yem,connection 1,30
Trajanje obtezbe M Kmod = 0,80 Srednjetrajna
Material Masivni les Y= 1,30
Razred uporabnosti 1. Kyes = 0,60
Notranji bivalni prostori razen kuhinj in kopalnic, pisarniski in trgovski prostori
G,Q
Trdnost Karakteristi¢na Projektna g =Kmod.q*fi/Ym
Upogib fox 2,400 kN/cm? fma 1,477 kN/cm?
Nateg, paraleino fiok 1,400 kN/cm? foa 0,862 kN/cm?
Nateg, pravakotno ¥ fooox 0,050 kN/cm? fioa 0,031 kN/cm?
Tlak, parateino foox 2,100 kN/cm? fooa 1,292 kN/cm?
Tlak  pravokotno fooox 0,250 kN/ecm? foooa 0,154 kN/cm?
Strig f,x 0,250 kN/cm? f,a 0,154 kN/cm?
Def. moduli l,u=L Gostota
El. Modul saaieino Egmean 1100 kN/cm?  karakteristi¢na, py 350 kg/m?
El. Modul saraieino Egos 740 kN/cm? povpreéna, Pmean 420 kg/m?*
El. Modul, yravokotno Ego,mean 37 kN/cm? -
Strizni modul L Gmean 69 kN/cm? '
2. Geometrija
Vitina 1= Zs00.m]
3. Obtezba
Nacin vnosa I Nefaktoriran
Stalna obteiba G= 11,80 kN
Spremenljiva obtezba Q= 20,70 kN
Q=
4. Obremenitev hi/
Kombinacije Notranje sile -
Nyy 1 = 1,35G+1,5Q,+1,5%0,6*Q, = 46,98 kN ...merodajna NEd = 46,98 kN
Ngg2 = 1,35%(G+Q,+Q,) = 43,88 kN
Pravokotni prerez Karakteristike
debelina (v steni debelina stene) = 14,0 cm prerez A= 196,0 cm?
Sirina = 14,0 cm| strizni prerez A;=A*2/3= 130,7 cm?
odpornostni mom. 457 cm®  odpornostni mom. W, = 457 cm?
vztrajnostni mom. 3201 cm*  vztrajnostni mom. I, = 3201 cm*
4cm ip= 4cm
5. Kontrole
MSN
Aoty = 1,175 B.= 0,20 Masivni les
A=luyly= 69,282 ky = 1,278
Koy = 0,562
Kontrola uklon y-y T.04 = Neo/A = 0,240 kN/cm? <keyfeod= 0,726 kN/cm? OK
Aeelz = 1,175 Be= 0,20 Masivni les
Ao=lyoli,= 69,282 k, = 1,278
Koz = 0,562
Kontrola uklon z-z Tc04 = Nes/A = 0,240 kN/cm? <keyfooa= 0,726 kN/cm? OK

Izkoris¢enost je: 33,0%

Kontrola kontaktnih napetosti (EC5-1-1+A1:2008)

V — s <
Tip podpiranja: ITockovne podpore I i I D
Kontrola potrebna ' { P ‘.‘ |
Obtezba ob robu preé¢nika: IDa I ™ b —}a‘ ‘] b H
(zal;22h)  kego = 1,50 1211
(a) (b)

Aef = b(h+3cm) = 238,0 cm?
(b) - po EC5

Potrebna sti¢na povrsina:
POZ 103

O¢90,0= Nea/Aer= 0,197 kN/cm?

b=14cm

POZ 103 SOHA 14/14cm

*. =
<Ke90*fc.00,0 =

0,231 kN/cm? OK

Ipomb = 8,54 cm
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D.1.d. P104 — Spirovci 12/14 cm, max. razmik 100 cm

Ligno project DU Grosuplje page 1
univdiplinZ.grad. Ales Pancur element P104 date 22.04.2020
system

LC2 wind lnad

LC1 dead load

le—Tz00m
section: wooden beam 12/14; material: C24 spruce; service class: service class 1; fire resistance class: R0
utilization 38 % flexural stress analysis 38 %
J—— . M= -248 kNm fne= 24.00 Nmm?
e Nw= 048 kN fie=  14.00 N/mm?
) Ow= 0.03 N/mm? fia= 10.13 N/mm?
A~ N o et Omyd = 6.34 N/mm?- foyd= 16.85 Nmm? +
e —  —
. o kg shear stress analysis 29 %
g Va= 516 kN for = N mm?
Ted = 046 N/mm? fed= N'mm? ~
lateral torsional buckling analysis 38 %
- G M= -248 kNm fas=  24.00 Nmm?
. \ ] Neg = 0.00 kN fox=  21.00 N'mm?
Bt BEEin o 0=  0.00 N/mm? foa=  14.54 Nmm?
. ¢ Omyd = 6.34 N/mm? fnya=  16.85 Nmm? -
flexural stress analysis fire 5%
M,s= -0.64 kNm fac=  24.00 Nmm?
Neg = 0.10 kN fiu= 14.00 N'mm?
T Ow = 0.01 N/mm? fa= 18.30 Nmm?
iy gt = Omyd = 162 N/mm? fnya= 30.42 N/mm? v
| B shear stress analysis fire 4%
- I S Ve= 132 kN fx= 230 Nmm?
., T Twa= 0.12 N/mm3- f.a=  2.88 Nmm? ~
lateral torsional buckling analysis fire 5%
M,s= -064 kNm fne=  24.00 Nmm?
Ned = 0.00 kN ex=  21.00 N'mm?
Ocq = 0.00 N/mm? fea=  26.25 Nmm?
Omyd = 1.62 N/mm? faya= 30.42 Nmm? ~
Winst = W[char]
field | K limit Wimt Weale. ratio
[ [mm] [mm]
1 0.6 [ L/300 6.0 0.5 9%
2 0.6 | L/300 9.0 34 37 %
Wsa = W[char] + w[q.p.]"kdef
field | Kax limit Wims Weale. ratio
[] [mm] [mm]
1 0.6 | L/150 12.0 0.5 4%
2 06 | L/150 18.0 4.0 22 %
Waetsin = W[q.p.] + w[q.p.]"kdef
field | K limit Wimt Wealc. ratio
[ [mm] [mm]
1 0.6 | L/250 72 0.0 1%
2 0.6 | L/250 10.8 1.8 16 %
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support reaction
load case category ks (A (A [80 [84 [o, o
[N
dead oad 06 046 | ooo] 262] ooo] o8] ooo
support reaction
load case calegory Kot | Av IM |&¢ |Bn |O¢ |0c
[N
046 | 000]| 262] 000)] 098] 000
wind load 09 032] 016]| 1.17| 000 | 046 ] 000
013 | 000| 0.00| 0.00]| 002 | 000
snow load sttude <1.000 mast 09 105| 000| 376] 000] 149]| 000
039| 000| C0O| 0.00| 008 | 000
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D.1.e. P105 - Vmesna lega 14/20 cm

Ligno project DU Grosuplje page 1
univ.dipl.inZ.grad. Ales Pancur element P105 date 22.04.2020
system
l 9.=5.60 kN/m l q.=5 60 k/m 1 LC1:snow load altitude < 1000 m as |
l 4.=3.00 kNm l q.=3 00 kh/m 1 LC3 dead load
l 9.=0.14 kNm l Q.=0.14 k'm 1 LC2:self-weight structure
y field 1 Py field 2 sl
777 7 77
|« e »
! 2200 m | 2800m L
section: wooden beam 14/20; material: C24 spruce; service class: service class 1; fire resistance class: R0
utilization 66 % flexural stress analysis %
e en b . Mys= -10.30 kNm fax= 24.00 Nmm?
R N = 0.00 kN fue=  14.00 Nmm?
- Ow = 0.00 N/mm? fa= 9.83 N'mm?
Omyd = 11.04 N/mm? faya= 16.62 Nmm? «
" = shear stress analysis 63 %
o Va= 18.85 kN fox = 2.30 N'mm?
Tvd = 1.01 N/mm?3 fod= 1.59 Nmm? -
‘ ' TRoN lateral torsional buckling analysis 66 %
-t = - - 4 Mys= -10.30 kNm fme=  24.00 Nmm?
T : Nes=  0.00 kN fx=  21.00 N'mm?
- Ocd = 0.00 N/mm? foa= 1454 Nmm?
} Omyd = 11.04 N/mm3- faya= 16.62 Nmm? ~
- flexural stress analysis fire 9%
M,s= -256 KNm fae=  24.00 Nmm?
N = 0.00 kN fie=  14.00 Nmm?
Ow = 0.00 N/mm? fia= 17.74 Nmm?
Omyd = 2.74 N/mm?- f-nyd = 30.00 N'mm?
shear stress analysis fire 9%
Va= 468 kN fox= 2.30 N'mm?
Tvd = 0.25 N/mm?- fug= 2.88 N'mm? ~
lateral torsional buckling analysis fire 9%
M= -256 kNm fax= 24.00 Nmm?
Neg = 0.00 kN fex = 21.00 N'mm?
Ocd = 0.00 N/mm? fea=  26.25 Nmm?
Omyd = 2.74 N/mm? faya= 30.00 Nmm? ~
Winst = W[char]
field Ko limit Wims Wesle ratio
[] [mm] [mm]
1 0.6 | L/300 7.3 14 19%
2 0.6 | L/300 9.3 4.2 45 %
Wsa = w[char] + w[q.p.]*kdef
field | Kax limit Wims Woesle. ratio
[] [mm] [mm]
1 06 | L/150 14.7 16 1%
2 06 | L/150 18.7 49 26 %
Wastsin = W[G.p.] + w[q.p.]"kdef
field | Kas limit Wimit Woesle. ratio
[ [mm] [mm]
1 0.6 | L/250 8.8 0.3 4%
2 0.6 | L/250 11.2 2.0 18 %

10
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support reaction
load case category Kmae | Av | By | Cy
[kN]

snow load allitude < 1.000 ma.s.|. 0.9 548 [17.70| 6.74
-140| 0.00| -0.53

sell-weight structure 0.6 010| 044 0.16
010| 044 | 0.16

dead load 0.6 219 948| 3.33
219 948| 333

11
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D.1.f. P106 — Kapna lega 14/16 cm

Ligno project DU Grosuplje page 1
univdiplinZ.grad. Ale§ Pancur element P106 date 22.04.2020
system
l Q. =1.50 kNim 1 Q. =1.50 ki'm l LC1 snow load altitude < 1000 mas|
l q. =0 50 kNim l q.=0.50 MN'm 1 LC3 .dead load
l Q=0 11 kNim l Q.=0.11 'm l LC2 self-weight structure
P field 1 VY field 2 fee?
777. 7. 7
e Pu % ol
! 210m i 2500m "

section: wooden beam 14/16; material: C24 spruce; service class.

: service class 1; fire resistance class: R0

utilization 26 % flexural stress analysis 26 %
vy e pi F— Moo= -259 kNm fae=  24.00 Nmm?
\ . Nea=  0.00 kN fu=  14.00 N'mm?
‘ o= 0.00 N/mm? fia= 9.83 Nmm?
| | — Omyd = 4.33 N/mm?« faya= 16.62 N/mm? -
% f t shear stress analysis 20 %
| Vg = 486 kN fox= 2.30 Nmm?
T.4=  0.33 N/mm? f.a= 1.5 Nmm? -
s % lateral torsional buckling analysis 26 %
o y— ] Mys= -259 kNm fnx= 24.00 Nmm?
f . - N.s=  0.00 kN fx=  21.00 Nmm?
] o.s= 000 N/mm? foa=  14.54 Nmm?
‘ Onye= 433 Nimm®<  fo,.=  16.62 Nmm? -
flexural stress analysis fire 3%
Mys= -0.51 kNm fax= 24.00 Nmm?
N = 0.00 kN fie=  14.00 Nmm?
Ow = 0.00 N/mm? fa= 17.74 Nmm?
Omyd = 0.86 N/mm?=- fnyd= 30.00 N'mm? +
shear stress analysis fire 2%
Vg = 0.97 kN fox = 2.30 N'mm?
Tvd = 0.06 N/mm?- fed= 2.88 Nmm? ~
lateral torsional buckling analysis fire 3%
Mys= -0.51 kNm fax=  24.00 Nmm?
Ned = 0.00 kN fex=  21.00 N'mm?
Ocd = 0.00 N/mm? fea=  26.25 N'mm?
Omyd = 0.86 N/mm? fnye= 30.00 Nmm? ~
Winst = W[char]
field | Kus limit Wimt Wesle. ratio
[ [mm] [mm]
1 0.6 [ L/300 7.0 0.6 8%
2 0.6 | L/300 9.7 2.3 24 %
Wsn = w[char] + w[q.p.]"kdef
field | Kus limit Wimt Weslc. ratio
[ [mm] [mm]
1 06 | L1150 14.0 0.6 4%
2 0.6 | L/150 19.3 26 14 %
Waetsin = W[q.p.] + w[q.p.]"kdef
field | Kus limit Wimt Wesle. ratio
[] [mm] [mm]
1 0.6 [ L/250 84 0.1 1%
2 0.6 | L/250 116 0.9 8%
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support reaction
load case category Kmoa | Av I By | Cy
[kN]

snow load altitude < 1.000 ma.s.|. 0.9 141 479| 1.86
044 000]| -0.12

sell-weight structure 06 007 036 013
007| 036 0.13

dead load 06 032]| 160 0.58
032| 160 0.58
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D.1.a.P107 — Soha 14/14 cm

POZ 107 SOHA

1. Material

Kvaliteta C24
Trajanje obtezbe M
Material Masivni les
Razred uporabnosti 1.

Notranji bivalni prostori razen kuhinj in kopalnic, pisarniski in trgovski prostori

Yim,connection

Kinog =

Y=

Kyer=

G,Q
Trdnost Karakteristicna
Upogib fmx 2,400 kN/cm?
Nateg ,araleino foox 1,400 kN/cm?
Nateg pravokotno ¥ fooox 0,050 kN/cm?
TIaK parateino foox 2,100 kN/cm?
TIaK pravokotno fooox 0,250 kN/cm?
Strig fux 0,250 kN/cm?
Def. moduli l,u=L
El. Modul paraleino Egmean 1100 kN/cm?
El. Modul ,aieino Eoos 740 kN/cm?
El. Modul avokotno Eg0,mean 37 kN/cm?
Strizni modul L Gpnean 69 kN/cm?
2. Geometrija
Vigina L=
3. Obtezba
Nacin vnosa I Nefaktoriran
Stalna obtezba G= 17,70 kN
Spremenljiva obtezba Q= 9,90 kN
Q,=

4. Obremenitev
Kombinacije

N,y = 1,35G+1,5Q,+1,5%0,6*Q, = 38,75 kN

Ny, = 1,35%(G+Q,+Q,) = 37,26 kN

Pravokotni prerez
debelina (v steni debelina stene)

Sirina
odpornostni mom.
vztrajnostni mom.
5. Kontrole
MSN

Kontrola uklon y-y

Kontrola uklon z-z
Izkori$€enost je: 27,2%

Kontrola kontaktnih napetosti

b=

h=

w, =

Iy=

iy=

}‘re\,y =

A= lyyliy=
Ocod = Ned/A =
Are\,z =

)\z = Iu,z//iz =
G4 = Ned/A =

(EC5-1-1+A1:2008)

14,0 cm

14,0 cm

Tip podpiranja:

ITo(:kovne podpore

Kontrola potrebna

Obtezba ob robu precnika: IDa

(zaly=22h)  Kkggo = 1,50

457 cm?®
3201 cm*
4cm

1,175
69,282

0,198 kN/cm?

1,175

69,282

0,198 kN/cm?

1,30
0,80
1,30
0,60

Srednjetrajna

Projektna fy =km0dlq*fk/yM
fnd 1,477 kN/cm?

fioa 0,862 kN/cm?
fiooa 0,031 kN/cm?
feod 1,292 kN/cm?
feooa 0,154 kN/cm?

f,a 0,154 kN/cm?

Gostota
karakteristi¢na, py 350 kg/m?
povprecna, Prean 420 kg/m?
b

hii ‘
Notranje sile -

...merodajna NEd = 38,75 kN
Karakteristike
prerez A= 196,0 cm?
strizni prerez A,=A*2/3= 130,7 cm?
odpornostni mom. w, = 457 cm?
vztrajnostni mom. l,= 3201 cm?
i,= 4cm
Be = 0,20 Masivni les
ky = 1,278
Koy = 0,562
<keyfooa= 0,726 kN/cm? OK
Be = 0,20 Masivni les
k, = 1,278
Koz = 0,562
<keyfooa= 0,726 kN/cm? OK

M
Il

Aef = b(h+3cm) = 238,0 cm?
(b) - po EC5

Potrebna sti¢na povrsina:
POZ 107

Oc90,d= Nea/Ae= 0,163 kN/cm?

b= 14cm

POZ 107 SOHA 14/14cm

(@)

*. -
<kego*fe004 =

(b)

0,231 kN/cm? OK

lpotrb = 5,99 cm
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D.1.b. P108 — Nosilci balkona 8/14 cm, e = 62,5 cm

POZ 108 Nosilec balkona - konzola
1. Material
Kvaliteta C24 Yo, connection 1,30
Trajanje obtezbe M Kimod = 0,80 Srednjetrajna
Material Masivni les Ym= 1,30
Razred uporabnosti 1. Kgef= 0,60
Notranji bivalni prostori razen kuhinj in kopalnic, pisarniski in trgovski prostori
Trdnost Karakteristiéna Projektna fy =Kmod,q*fi/Ym
Upogib frok 2,400 kN/cm? frnd 1,477 kN/cm?
Nateg paralelno fox 1,400 kN/cm? fiod 0,862 kN/cm?
Nateg, yravokotno fe.o0,k 0,050 kN/cm? fi90,d 0,031 kN/cm?
Tlak paraleino feok 2,100 kN/cm? feod 1,292 kN/cm?
Tlak pravokotno fe o0k 0,250 kN/cm? feo0,d 0,154 kN/cm?
Strig fux 0,250 kN/cm? fuq 0,154 kN/cm?
Def. moduli Gostota
El. Modul prateino Eo,mean 1100 kN/cm? karakteristi¢na, py 350 kg/m?
El. Modul paraleino Eo,05 740 kN/cm? povprecna, Pmean 420 kg/m3
El. Modul pravokotno Ego,mean 37 kN/cm? g ,q
Strizni modul Gpean 69 kN/cm? Y \L \L J/ J/ \L \L \L \L \L \L \L \L \L ‘
2. Geometrija 60,0 cm
Dolzina konzole L=| 60,0 cm| - —
3. Obtezba Nefaktorirano (za gerber)
Stalna obtezba g= 2,00 kN/m Med,g 0,37 kNm
Lastna teZa nosilca upostevana v stalni obtezZbi: Ne Med,q 0,45 kNm
gL = 0,046 kN/m Med 0,82 kNm
Obteiba snega s= 2,50 kN/m Ved,g 1,23 kNm
ObteZba vetra w= 0,00 kN/m| Ved,q 1,50 kNm
Ved 2,73 kNm
4. Obremenitev
Kombinacije Notranje sile in momenti
Qeq,1 = 1,35%g+1,5%s+1,5%0,6%w = 6,51 kN/m ...merodajna MEd = qeq*L%/2 = 1,17 kNm
Qeg,2 = 1,35%(g+s+W) = 6,14 kN/m VEd = qeg*L = 3,91 kN
Pravokotni prerez Karakteristike
prerez = 112,0cm?
Sirina b= 8,0 cm odpornostni mom. = 261 cm?
visina = 14,0 cm vztrajnostni mom. = 1829 cm*
strizni prerez A,=A*2/3= 74,7 cm?
5. Kontrole
MSN
Kontrola upogibnih momentov Meq= 1,17kNm < Mgg=W* 4 = 3,86 kNm OK
Kontrola striznih sil Veg= 3,91 kN < Vpg=AX,4 = 11,49 kN OK
MSU
Kontrola povesa
Zatetni pomiki Uinst,g = 0,02 cm w= gL4/8E0,mean|y
Uinstq = 0,02 cm w= qL4/8E0,meanly
Kontrola zacetnih pomikov Uinst = Uinstg + Uinst,q = 0,04 cm < Ugop = L'/150 = 0,40 cm OK
Konéni pomiki Yo = 0 (sneg in veter)
ufin,g = Uinst,g*(1+kdef) = 0,03 cm
Ufing = Uinst,q™ (1+W2*Ker) = 0,02 cm
Kontrola konénih pomikov Ufin = Ufing + Ufing = 0,05 cm < Ugop = L'/125 = 0,48 cm OK
Kontrola boéne zvrnitve O crit = Eo,05%0,78%b72/hl¢= 87,954 kN/cm?  Argim = V(fmx/Om.crit) = 0,165
Kerit = 1,00
Omd = Megg/W = 0,449 kN/cm? < Keitfng = 1,477 kN/cm? OK
POZ 108 Nosilec balkona - konzola 8/14cn Izkoris¢enost je:|34,0% |
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D.1.a.P109 — Precni nosilec balkona HEB 160
POZ 109 NOSILEC BALKONA
1. Material
Material [ 5235 |
E= 21000 kN/cm? f,= 23,5 kN/cm? f,= 36,0 kN/cm?
Tip profila HEB
Oznaka: HEB160 A= 54,3 cm? iy = 6,78 cm
h= 16,0 cm A = 17,6 cm? ip= 4,05 cm
b= 16,0 cm I, = 2492 cm* Iz = 889 cm*
m= 42,60 kg/m W, = 311 cm? Wz = 111 cm?
Razred kompaktnosti 3 I ly = 47940 cm® k=" 3124 cm®
Varnostni faktor yy,= 1,0
9.9
2. Geometrija AHHHHHHM
Razdalja med podporami L= I 5,70 mI K L=570,0 cm A_V
3. Obremenitve
Lastna teZa| upostevana v stalni obteZbi: Ne
Lastna teZa - g, 0,418 kN/m
Obtezba po celem nosilcu Linijska obtezba Kategorija kN/m Zacetek (m) | Konec (m)
Da g Stalna obtezba 2,60
Da a1 (Wo=0,7) Koristna A 3,30
Da g2 (Wo=0,7) Koristna A
Tockovna obtezba Tip obtezbe Kategorija kN Pozicija (m)
1 Stalna_obtezba
2 Stalna_obtezba
3 Stalna_obtezba
4 Spremenljiva_obtezba Veter
Kombinacije MSN1 MSN2 MSN3 MSU
Obteibe| 1,35*g+1,5*%q;+1,5*Wy*q, 1,35%g+1,5%q,+1,5*Wy*q, Oed2 = 1,35%(g+s+W) Oeq,1 = B+S+W W,
g 0,56 kN/m 0,56 kN/m 0,56 kN/m 0,42 kN/m 0,00
g 3,51 kN/m 3,51 kN/m 3,51 kN/m 2,60 kN/m 0,00
q; 4,95 kN/m 3,47 kN/m 4,46 kN/m 3,30 kN/m 0,30
(]} 0,00 kN/m 0,00 kN/m 0,00 kN/m 0,00 kN/m 0,30
1 0,00 kN 0,00 kN 0,00 kN 0,00 kN 0,00
2 0,00 kN 0,00 kN 0,00 kN 0,00 kN 0,00
3 0,00 kN 0,00 kN 0,00 kN 0,00 kN 0,00
4 0,00 kN 0,00 kN 0,00 kN 0,00 kN 0,00
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Rezultati (ovojnice):
Maximalni moment Mg = 36,65 kNm
Maximalna precna sila Vgg = 25,72 kN
Maximalni pomik u,,,, = 16,51 mm

Reakcije (faktorirano, zdruzeno):

R, = -25,72 kN
Reakcije (nefaktorirano):
Ry = -8,60 kN
Ryq=-9,41kN

Pozicija od leve podpore = 2,85 m
Pozicija od leve podpore = 5,70 m

Pozicija od leve podpore = 2,85 m

Rp = 25,72 kN

Rp,g = -8,60 kN
Roq = -9,41 kN

Merodajno

MSN1
MSN1

Poves MSuU

Diagram upogibnih momentov (M) - ovojnica MSN

-5,0 kNm 2,85-m 0,00-kNm
0,0 kNm
P o
5,0 kNm \ /,IUIII
10,0 kNm E €
8 \ / I
15,0 kNm & N\ s S
n
20,0 kNm ‘\ /
25,0 kNm N
30,0 kNm ~—_ ——
35,0 kNm T ——— —
40,0 kNm 36,65 kNm
Diagram precnih sil (V) - ovojnica MSN
30,0 kN 25,72 kN
20,0 kN ]
10,0 kN
0,00 m
0,0 kN
570 m
-10,0 kN 3 — £
. S
-20,0 kN / >
-30,0 kN =25, 72 kN
Diagram pomikov (u)
-5,0 mm
2,85 -0,11 mm
0,0 mm
7570m
5,0 mm - \ / c
o} / o
10,0 mm e IS =
"
15,0 mm ~—
20,0 mm 16,51 mm
5. Kontrole
KONTROLE

MEd = 36,65 kNm
VEd = 25,72 kN
1,65 cm

Kontrola upogibnih momentov
Kontrola striznih napetosti

Kontrola povesa

< Mgg=W,*f,/ym =
< Vpg=A*f,/ywV3 =
"< udop = L'/300 ="

73,2 kNm OK
238,7 kN OK
1,90 cm OK

POZ 109 NOSILEC BALKONA HEB160

IzkoriScenost je: |86,9%

Merodajno: Pomik
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E.

PRILOGE

E.1. Pozicije mansarde
E.2. Pozicije ostresja
E.3. Pozicije v prerezu
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