Projekt: SO-03_FVE EEEE

Datum: 02/07/2025 IRZINIE R

Autor: Keresztesi strana 1/ 22 bcks-inzinieri.sk o office@bcks-inzinieri.sk
Preamble

Staticka analyza

S0O-03 Skladova hala ¢. 3

Posudenie moznosti osadenia FVE na strechu dreveného krovu

Vypracoval: Ing. Tomas Keresztesi
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Input data - Structure

Level scheme

Name z [m] h [m] [ Name [ z[ml [ hm] |
| Stredove vaznice | 4.20] 4.20] [ | 0.00]
aplie o ateria
No Material name E[KN/m2] n v[KN/m3] at[1/C] Em[kN/m2] um
1 [MB _Standard 1.000e+6| 0.15 15.00 6.000e-6 5.000e+6| 0.15
2 |C20/25 3.050e+7| 0.20 25.00 1.000e-5 3.050e+7| 0.20
3 |Holz-Nadelhplz-Masives 1.000e+7| 0.20 5.00 1.000e-5 1.000e+7| 0.20
No t[m] e[m] Material Analysis type Orthotropy E2[kN/m2] G[kN/m2] a
[<1> ] 0.600] 0.300] 1 [Masonry [Isotrophy | | |

Beam sets

[Set: 1 Section: b/d=40/40, Approx. eccentricity, Stlp
[ Mat. | A1 | A2 | A3 | il | 12 | 13
2 [ 2 -C20/25 | 1.600e-1 | 1.333e-1 | 1.333e-1 | 3.605e-3 | 2.133e-3 | 2.133e-3

J
l

fem]

[Set: 2 Section: b/d=10/15, Approx. eccentricity, Krokva
Mat. [ A1t [ A2 [ A3 ] 11 | 12 | 13
2 | 3 - Holz-Nadelhpl... [ 1.500e-2 | 1.250e-2 | 1.250e-2 | 2.935e-5 | 1.250e-5 | 2.812e-5

J
l

[em]

[Set: 3 Section: b/d=15/20, Approx. eccentricity, Vaznica

Mat. | A1 | A2 | A3 | il | 12 | 13

2 3 - Holz-Nadelhpl... [ 3.000e-2 | 2.500e-2 | 2.500e-2 | 1.215e-4 | 5.625e-5 | 1.000e-4
ST: EA1x1, EA2x1, EA3x 1, EI1x0.1, EI2x 1, EI3x 1, yx 1;

SE: EA1x1, EA2x1, EA3x1, El1 x1,EI2x 1, EI3 x1,yx 1;

iy
JL 3

fem]

[Set: 4 Section: b/d=15/25, Approx. eccentricity, Zosilnena vaznica
Mat. Al | A2 [ A3 ] 11 | 12 | 13
2 3 - Holz-Nadelhpl... | 3.750e-2 | 3.125e-2 | 3.125e-2 | 1.761e-4 | 7.031e-5 | 1.953e-4

ST:EA1x1,EA2x 1, EA3x1,EMx0.1,EI2x1, EI3x 1, yx1;
SE:EA1x1,EA2x1, EA3x 1, ElM x1,EI2x1,EI3x1, yx1;

J
l

[em]

Linear support sets

Set K,R1 K,R2 K,R3 K.M1 Soil [m]
[ 1 1.000e+5| 1.000e+7 | 1.000e+3] [
Po ppo e
Set K,.R1 K,R2 K,R3 K,.M1 K,M2 K,M3
1 1.000e+10 1.000e+10 1.000e+10 1.000e+10 1.000e+10
2 1.000e+10
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Group: Sypka
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Input data - Structure

2)

G1/04=p/9{d

1/04=p/9{T}

G1/04=p/9{d

15/2

G1/04=p/9{{

N
$£/01=p/9{}
1

o
B01=p/a{z}

G1/04=p/q{d

{3}b/d

o,
1/04=p/9{T}

G1/04=p/q{d

1/04=p/9{T}

2)

61/01=P/9{g

G1/01=p/9{g

15420

§&voL=p/afz}

1/01=p/q{7}

2)

G1/01=p/9{g

33b/d

$801=p/alz)

G1/01=p/9{g

1/01=p/9{z}

G1/01=p/9{g

1/01=p/9{z}

2)

G1/01=p/9{g

S
$/01=p/q{z}

G1/04=p/9{d

1$/20

2)

§1/04=p/9{d

{31byd

B/0L=p/a{z}
a)

=
$701=p/a{z}

2)

G1/04=p/9{d

1/04=p/9{T}

2)

G1/04=p/9{d

1/04=p/9{T}

2)

G1/04=p/9{d

1$/20

S
$/01=p/a{z}

G1/01=p/9{g

61/01=p/9{g

Biyd

B/01=p/q{}
fa)

$701=p/a{z}

G1/01=P/9{g

1/01=p/9{z}

G1/01=p/9{g

1/01=p/9{z}

G1/01=p/9{g

o
01=p/a{z}

G1/01=p/9{g

1%$/20

Bo1-p/a(T}
Ka)

2)

G1/04=p/9{d

Biyd

my
$701=p/a{z}

2)

G1/04=p/9{d

1/04=p/9{T}

G1/04=p/4{d

1/04=p/9{T}
=]
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» GL/0L En_ﬁm mo_ p/a{zd ~
o 51/01=p/9{Z vol=vdt o
= ) L

View: Strecha - Group: Sypka

View: Strecha (Group: Sypka)
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Input data - Structure

4.20 | | | ;
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Frame: H 2 - Group: Sypka

40/40

{13b/d
40/40

T11b/d
20740

{13b/d
40/40

T1ib/d
20740

11b7d
=40/40

T1ib/d

Frame: H_2 (Group: Sypka)
Tower - 3D Model Builder 8.5 - x64 Edition

Registered to BCKS Radimpex - www.radimpex.rs
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Input data - Load

Stale zatazenia podl'a STN EN 1991-1

- Vlastna tiaz nosnej konstrukcie je spocitana vypocCtovym programom

- Stale zataZenie pdsobiacie na strechu tvori tiaz plechovej krytiny a plnoplosného dreveného zéaklopu hr. 25 mm,
ktora bola uvazovana ako hodnota 0,20 kN/m?

- Novou zlozkou staleho zataZenia je tiaZ fotovoltaickych panelov: prirastok 0,20 kN/m?2

[P} EEFEEFED ) CEEEEEEEN ) CEEEEERER A EEEFEEREN | EEEEEERE | EEEREERR ] EEEREEER (FEEEEEED || FEFEERE
I I [l I [ [
| o
Smer podkrovie| Smer podkrovie|
fhydroizolacny M /hydroizolaény
i presup/ i — presup/
Y i HH 1] 1 Il :
] % 5 > = -
il oni 12 2, 2 o Al
A 7 5 2 3 Y
[ M~
= j=u
c £
I] il

Obr.: Schéma rozmiestnenia panelov na streche objektu (podla projektu FBB Elektric)

ZataZenie sedlovej strechy snehom - podla STN EN 1991-1-3

Vstupné Gdaje: Case () ) 1 )

Sklon strechy: 30 ° (1) 30 ° (x2) ;

Expozicia normalna (Ce) Case (i) 0,5u1(ex1) ] | ()

Snehova oblast 1 B —f

Nadmorska vyska miesta stavby 125 m.n.m (A) Caselll) pm(en) || 05m(a)
len @

Vypocet:

Charakteristické zataZzenie snehom s pdsobiace na strechu:

8 M CeCrsg

| - tvarovy sudinitel zatazenia snehom (STN EN 1991-1-3)
plal = 0.80 plc2 =0.80

Ce - sudinitel podmienok expozicie (STN EN 1991-1-3)
Ce=1.00

Ct - teplotny sucinitel (STN EN 1991-1-3)
Ct=1.00

sk - charakteristickd hodnota zataZenia snehom na povrchu zeme (kN/m2) (STN EN 1991-1-3)
a=0.454
A=125
b =970
S i=a+ —
k b
sk = 0.58 kN/m2

Charakteristické zataZenie snehom s pésobiace na strechu:  §,:=11-Co-Cysye

Stulal = M1 CeCrsy 0466 kN/m2 ‘ ‘SI.MI.OLZ =11 00 CeCrrsi 0.466 kN/m2

SIpulal = 0.51) 1°Cer Gk 0233 kN/m2 — STl o2 = 11 00 CeCrsk 0.233  kN/m2

SIplal = HalCeCrsk 0466 kN/m2 1 St a2 =08 g2 Ce s 0233 kN/m2
@ @
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keresztesi
Text Box
Stále zaťaženia podľa STN EN 1991-1

- Vlastná tiaž nosnej konštrukcie je spočítaná výpočtovým programom

- Stále zaťaženie pôsobiacie na strechu tvorí tiaž plechovej krytiny a plnoplošného dreveného záklopu hr. 25 mm,
  ktorá bola uvažovaná ako hodnota 0,20 kN/m2

- Novou zložkou stáleho zaťaženia je tiaž fotovoltaických panelov: prírastok  0,20 kN/m2

keresztesi
Stamp

keresztesi
Text Box
Obr.: Schéma rozmiestnenia panelov na streche objektu (podľa projektu FBB Elektric)

keresztesi
Stamp


Projekt: SO-03_FVE
Datum: 02/07/2025

Autor: Keresztesi

Governing load - EC2 (EN 1992-1-1:2004)
LFK fiir Gebaude

Load Case

| vl. + st. (g) - <Permanent>(long-term)
I sn.-<Snow- <= 1000 m>(short-term)
Il w.x - <Wind>(short-term)

Partial factors for materials

[PT] Persistent and Transient: yC = 1.50, yS = 1.15
[SE] Seismic combinations: yC = 1.50, yS = 1.15
[AC] Accidental: yC = 1.20, yS = 1.00

User-defined load combinations
01.[PT] 1.35x1+1.50x1+0.90xl|
02. [PT] 1.35x1+0.75xI1+1.50x[1|
03. [PT] [+1.50x%11+0.90x%I1l
04.[PT] [+0.75x%11+1.50x%I1l

05. [PT] 1.35x1+1.50xII

06. [PT] 1.35x1+1.50xI|

07.[PT] I+1.50xIIl

BCIKS

INZINIERI

bcks-inzinieri.sk e office@bcks-inzinieri.sk

Input data - Load

08. [PT] 1+1.50xII
09. [PT] 1.35xI
10.[PT] 1+11+0.60xIll
11.[PT] 1+0.50xI1+Ill
12, [PT] 1+1ll
13.[PT] I+l
14.[PT] |

Combinations for fissure and deflection calculation

(characteristic combinations - long-term)
1.1
2.1
3.1
4. 1
5 1

(characteristic combinations - short-term)
1. 11+0.60xI1l

2. 0.50xI1+1

3.1

4.1

5
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Input data - Load

Load 1: vl. + st. (@)

Isometric

Load 1: vl. + st. (g)

20

20|

20!

. ZU]

=== == === === === ===

View: Strecha sypky
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Input data - Load

Load 2: sn.

Isometric

Load 2: sn.

ol

41

0141

b i
q

qE ot

B A AR AR S S S S S S S S S S S S S S S S S S A S S A O |

A

View: Strecha sypky
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Input data - Load

Load 3: w.x

Isometric

Load 3: w.x

6

26

o
q 6426

w49

q=026

=== == === === === ===

View: Strecha sypky
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Krokvy

Load 18: [ULS] 4-12

Isometric

= 2.69 / min V2= -1.96 kN

Beam Results: max V2
Load 18: [ULS] 4-12

[ -1.8-1.85-1.85-1.81 ] -1.B-1.83-1.53-1.}
| ‘l I ‘l ‘l I

= 2.69 / min V2= -1.96 kN

View: Strecha sypky
Beam Results: max V2
Tower - 3D Model Builder 8.5 - x64 Edition
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Krokvy

Load 18: [ULS] 4-12
Isometric
Beam Results: max M3= 1.76 / min M3= -2.03 kNm
Load 18: [ULS] 4-12
0.90] 1 1 1.641 1 1 1 1.441 1 1 1 1.6441 1.441 1 1.6441 1 1 1 1.6441 1 1 1 1 1 1 1.660.91
D
0.781.31.3 1,1 13013191413 1,1 1371913 1.3 1.3 1,1 1,1 131313 1,1 1,1 FOE RO O RO R O O R 1,1 1.340.75
L 10—861 2 a1 "-l W#ﬂy} "‘41““’ ﬁéﬂﬂyjﬂ?“ 56 ﬂHFﬂl“ 56 uﬁﬂﬁj&ﬂ 56 ﬂxﬁjiﬁj_rﬂ MI'V» 5 Eﬂ.{_@
T SRERAERRNRRARERAE
0,05 U,OE D.OS 0.0 0.05005 0.030.0. 0.0 005 0.0: 005 0,05 0.08 0.0 0,05 0.02
B 1 79}%1 91-101}95}3 }a 194]00}011&L ]u jm}o’}ﬁln 9 )mL LvLJquL L L o;[m[%lon 00
\\\\\\\\\\\\\\ IBERRRRRRRRRERR
T9;1,721, 1 1.641.691 1 1.441.641 1 1 1.441.641 1 1 1.441.641.641 1 1.691.641.741.431.74 1.7 1.44 1.9 1.7)0.95
P ;
A
View: Strecha sypky - o " N ”
Beam Results: max M3= 1.76 / min M3= -2.03 kNm
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Krokvy

Load 19: [SLS] 13-17

Isometric
Beam Results: max Zd= 0.43 / min Zd=-9.77 m / 1000
Load 19: [SLS] 13-17

5.045.6!

4s

prg
’5/‘/
y
op
Nl [V

SUNE
Nl
L
]k
T 4\}\\§’_
L
N[
L
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T e

Y N

& 3
BN I —

S ~

& 5
T =

S ~

& o
a0

S o

& 5
-—‘WJ—J—N\Q\
NJ/L—-E‘—

& B

S
=y

_\A/V
T
e
B
A
e
s
5[ [ L
T
L]
s
B
B
A

06| 56.766.37-6.82-7.347.366.866.3B-6.66-

D
3
- 1 1 1 1 1 1 -
12 19 17 51415.02)-5.8D.15 51495.01)-5.78. 16 51515.0-5.79.15], - \B51735.01)-5.8D.17 05! bos ojts. 5
06-7. 73| 6506 | -6.690 | 68568 | 68069 | -6.9743 (|| -6|23.94
I f 17 1 1 ] 1 ] ] ] y 17
/
: shdideislrd@siE S Ard izl ardEisir /
:\:\qzs 27 27 27 27 28
\
—0—0r) 0
]
{ |h1 43 42 43 42 43
B 1
\ RR|A\ RR\a\ R|R\A\ A\
= N AAREERN AEER \WREERR
4.99] |-9.779\67\y8 \-8P38B1 |-8lep8 | -8l50-8J60 55- 1-8|70-8[g5 78184
T 1e3k-7 | 96.39-7.3¢ || 1.7.336.38-7.39 || 1.7.316.38-739 || 1-73e6.38-7.3d [ |l-7.47 3] |
/1] / 1/ / 1/ / / 1/ /
X
A
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View: Strecha sypky
Beam Results: max Zd= 0.43 / min Zd=-9.77 m / 1000
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Krokvy

Isometric
Stability control

Posudenie krokvy pritazenej panelmi FVE

Depth factor - axis 2 Kh_2 = 1.084
BEAM 501-659 Depth factor - axis 3 Kh_3 = 1.000
Solid timber - softwood - C24 Factor considering re-distribution of bending stresses
Service class 3 km= 0.700
EUROCODE (EN 1995-1-1) Characteristic compressive strength fc,0k=  21.000 MPa
Design compressive strength fc,0,d= 11.308 MPa
Characteristic bending strength fmk = 24.000 MPa
2 Design bending strength - axis 2 fm,2,d= 14.015 MPa
- Design bending strength about axis 3 fm,3,d= 12.923 MPa
Relative slenderness Arel,2 = 0.587
Relative slenderness Arel,3 = 2.688
Design compressive stress oc,0,d = 0.083 MPa
Section modulus W3 = 375.00 cm3
© e Axial Stress Bending around Axis 3 om3,d = 5.408 MPa
3
om3,d <= fm,3,d (5.408 <= 12.923)
Section utilization is 41.9%
10 COMPRESSION AND BENDING - BIG SLENDERNESS
femi Deviation from straightness factor Bc= 0.200
Coefficient k3 = 4.351
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Coefficient k2= 0701
4.y=0.47 6.y=0.44 9.y=0.43 Coefficient ke,3 = 0.129
5.y=0.40 11.y=0.39 7.y=0.36 Coefficient ke,2 = 0.922
13.y=0.33 16. y=0.30 14.y=0.28
8.y=0.28 10. y=0.24 12.y=0.22 (0¢,0,d/ (kc_2 x fc,0,d)) + km x (om3,d / fm,3,d) +
15.y=0.20 17.y=0.16 + om2,d/fm,2,d <=1 (0.301 <= 1)
Section utilization is 30.1%
AXIAL STRESSES CONTROL
(load 4, at 461.4 cm from the start of the member)
The axial force design value Ned = -1.241 kN (oc,0,d / (kc_3 x fc,0,d)) + om3,d / fm,3,d +
Transversal Force in Axis 2 Direction V2ed =  -1.958 kN + km x (om2,d / fm,2,d) <= 1 (0.475 <= 1)
Transversal Force in Axis 3 Direction V3ed = 0.000 kN Secti tilization is 47 5%
Bending Moment around Axis 2 M2ed = 0.000 kNm ection utilization s 2/7.5%
Bending Moment around Axis 3 M3ed = 2.028 kNm
STRESS CONTROL - COMPRESSION AND BENDING STABILITY CONTROL
Load type: basic - short-term Load type: basic - short-term
Rectifi cati;)n Coefficient Kmod = 0.700 Rectification Coefficient Kmod = 0.700
- - . - : Partial factor for material properties ym = 1.300
Partial factor for material properties ym 1.300 Length between lateral restr.points lef=" 100.00 cm

Tower - 3D Model Builder 8.5 - x64 Edition Registered to BCKS Radimpex - www.radimpex.rs
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fifth percentile value of the modulus E parallel to the grain
fifth percentile value of shear modulus parallel to grain

Torsional section modulus

Moment of inetrtia

Section modulus

Critical bending stress

Relative buckling slenderness
Coefficient

Axial Stress Bending around Axis 3

strana 15/ 22

E0.05 =

G0.05 =
Itor =
2=

W3 =
om,crit =
Arel =
k_krit =
om3,d =

om,3,d <= k_krit x fm,3,d (5.408 <= 12.923)

Section utilization is 41.9%

BCIKS
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Krokvy
SHEAR STRESSES CONTROL
7400.0 MPa (load 4, at 461.4 cm from the start of the member)
460.00 MPa Transversal Force in Axis 2 Direction V2ed = 2.682 kN
2909.5 cm4
1250.0 cm4 STRESS CONTROL — SHEAR
375.00 cm3 Load type: basic - short-term
294.77 MPa Rectification Coefficient Kmod = 0.700
0.285 Partial factor for material properties ym = 1.300
1.000 Characteristic shear strength fv,k = 4.000 MPa
5.408 MPa Design shear strength fv,d = 2.154 MPa
Cross Section Surface = 150.00 cm2
Actual Shear Stress(Axis 2) 12,d = 0.268 MPa

12,d <= fv,d (0.268 <= 2.154)
Section utilization is 12.4%
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Véznice

Load 18: [ULS] 4-12
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Isometric
Beam Results: max V2= 12.12 / min V2=-11.10 kN

Load 18: [ULS] 4-12
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Isometric
Beam Results: max M3= 7.18 / min M3= -10.49 kNm
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Véznice

Load 18: [ULS] 4-12

Isometric
Beam Results: max Zd= 0.02 / min Zd= -8.70 m / 1000

Load 18: [ULS] 4-12
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Beam Results: max V2= 14.13 / min V2= -14.10 kN
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Véznice
Load 18: [ULS] 4-12
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Isometric
Beam Results: max M3= 14.67 / min M3= -14.33 kNm
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Load 19: [SLS] 13-17

Isometric
Beam Results: max Zd= 0.42 / min Zd=-19.03 m / 1000

- www.radimpex.rs

Tower - 3D Model Builder 8.5 - x64 Edition Registered to BCKS

Radimpex



Projekt: SO-03_FVE
Datum: 02/07/2025

Autor: Keresztesi strana 19/ 22

BCIKS

INZINIERI

bcks-inzinieri.sk e office@bcks-inzinieri.sk

Véznice

Isometric
Stability control

Posudenie vaznice nepritazenej panelmi FVE

BEAM 232-310

Solid timber - softwood - C27
Service class 3

EUROCODE (EN 1995-1-1)

20
>y

[em]

UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS

4.y=0.99 9.y=0.96 5.y=0.92

6. y=0.91 11.y=0.85 7.y=0.84

8.y=0.70 13. y=0.68 16. y=0.67

14. y=0.64 10. y=0.62 12. y=0.51

15. y=0.49 17.y=0.38
AXIAL AND SHEAR STRESSES CONTROL
(load 4, at the beginning of the member)
The axial force design value Ned = 0.000 kN
Transversal Force in Axis 2 Direction V2ed = -13.605 kN
Transversal Force in Axis 3 Direction V3ed = 0.826 kN
Torsion Moment M1ed = -0.022 kNm
Bending Moment around Axis 2 M2ed = 0.700 kNm
Bending Moment around Axis 3 M3ed =  13.751 kNm
STRESS CONTROL — BENDING
Load type: basic - short-term
Rectification Coefficient Kmod = 0.700

Partial factor for material properties ym = 1.300
Depth factor - axis 2 Kh_2 = 1.000
Depth factor - axis 3 Kh_3 = 1.000
Factor considering re-distribution of bending stresses

km = 0.700
Characteristic bending strength fmk = 27.000 MPa
Design bending strength fmd=  14.538 MPa
Section modulus Ww2=  750.00 cm3
Axial Stress Bending around Axis 2 om2,d = 0.934 MPa
Section modulus W3 = 1000.0 cm3
Axial Stress Bending around Axis 3 om3,d = 13.751 MPa

km x (om3,d / fm,3,d) + om2,d / fm,2,d <=1 (0.726 <= 1)
Section utilization is 72.6%
om3,d / fm,3,d + km x (om2,d / fm,2,d) <=1 (0.991 <= 1)
Section utilization is 99.1%
STRESS CONTROL — SHEAR
Load type: basic - short-term
Rectification Coefficient Kmod = 0.700
Partial factor for material properties ym = 1.300
Characteristic shear strength fv,k = 4.000 MPa
Design shear strength fv,d = 2.154 MPa
Cross Section Surface A= 300.00 cm2
Actual Shear Stress(Axis 2) 12,d = 0.680 MPa
Actual Shear Stress(Axis 3) 13,d = 0.041 MPa
Influence Superposition from Transversal Force
(2) 12,d/fv,d = 0.316
(3) 13,d/fv,d= 0.019
(2)2 + (3)% <=1 (0.106 <= 1)

Section utilization is 10.6%
STRESS CONTROL — TORSION
Characteristic shear strength fv,k = 4.000 MPa
Design shear strength fv,d = 2.154 MPa
Coefficient kshape = 1.200

Tower - 3D Model Builder 8.5 - x64 Edition

Registered to BCKS

Radimpex - www.radimpex.rs



Projekt: SO-03_FVE
Datum: 02/07/2025

BCIKS

INZINIERI

Autor: Keresztesi strana 20 / 22 bcks-inzinieri.sk o office@bcks-inzinieri.sk
Véznice
Torsion section modulus Wt= 1009.5 cm3 Partial factor for material properties ym = 1.300
Actual Shear Stress Ttor,d = 0.022 MPa Length between lateral restr.points lef= 100.00 cm
fifth percentile value of the modulus E parallel to the grain
Ttor,d <= Kshape X fv,d (0.022 <= 2.585) E0.05=  8000.0 MPa
Section utilization is 0.9% fifth percentile value of shear modulus parallel to grain
G0.05= 500.00 MPa
Torsional section modulus Itor = 12081 cm4
Influence Superposition from Transversal Force and Torsion Moment Moment of inetrtia 2= 5625.0 cm4
) Ttor,d/(Kshape X fv,d) = 0.009 Section modulus W3 = 1000.0 cm3
) 12,d/fv,d= 0.316 Critical bending stress om,crit= 517.95 MPa
(3) 13,d/fv,d= 0.019 Relative buckling slenderness Arel = 0.228
Coefficient k_krit = 1.000
(1) +(2)% + (3)2 <=1 (0.109 <= 1) Axial Stress Bending around Axis 3 om3,d= 13.751 MPa
. I o
Section utilization is 10.9% om,3,d <= k_krit x fm,3,d (13.751 <= 14.538)
Section utilization is 94.6%
STABILITY CONTROL
Load type: basic - short-term
Rectification Coefficient Kmod = 0.700
Posudenie zosilnenej vaznice pritazenej panelmi FVE
Coefficient k2 = 0.583
BEAM 503-596 Coefficient ke,3 = 1.015
Solid timber - softwood - C27 Coefficient ke2= 0.980
Service class 3
EUROCODE (EN 1995-1-1) (oc,0,d/ (kc_2 x fc,0,d)) + km x (om3,d / fm,d) +
+om2,d/fm,d <=1 (0.492 <= 1)
) Section utilization is 49.2%
(oc,0,d/ (kc_3 x fc,0,d)) + om3,d / fm,d +
+ km x (om2,d / fm,d) <=1 (0.666 <= 1)
o Section utilization is 66.6%
STRESS CONTROL — SHEAR
Load type: basic - short-term
4 Rectification Coefficient Kmod = 0.700
15 Partial factor for material properties ym = 1.300
I — Characteristic shear strength fv,k = 4.000 MPa
[em] Design shear strength fv,d = 2.154 MPa
Cross Section Surface A= 375.00 cm2
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Actual Shear Stress(Axis 2) 12.d = 0.564 MPa
4.y=0.67 9.y=0.65 5.y=0.63 Actual Shear Stress(Axis 3) 13d=  0.036MPa
6. y=0.61 7.y=0.58 11.y=0.58 Influence Superposition from Transversal Force
8. V=049 13. V=046 16. V=045 (2) 12,d/ fv,d = 0.262
14. V=044 10. V=044 12. V=035 (3) 13,d/fv,d = 0.017
15.y=0.34 17.y=0.26
(2)% +(3)% <=1(0.073 <= 1)
AXIAL AND SHEAR STRESSES CONTROL Section utilization is 7.3%
(load 4, at the beginning of the member) e
The axial force design value Ned = -0.124 kN
Transversal Force in Axis 2 Direction V2ed = -14.102 kN gl;igzigg‘;ig:;ggi}leN vk = 4.000 MPa
Transversal Force in Axis 3 Direction V3ed = 0.910 kN Desi 9 i :
Torsion Moment Mied = -0.040 KNm eS|gn_shear strength fv,d = 2.154 MPa
Bending Moment around Axis 2 M2ed=  0682kNm ~ Loofficent ovape = 120 4
Bending Moment around Axis 3 M3ed =  14.324 kNm Actual Shear Stress Ttor.d = 0.030 MPa
Dot ey basia ahorttamy oOION AND BENDING © tond <= Kenape x fu,d (0.030 <= 2.692)
Rectification Coefficient Kmod=  0.700 Section utilization is 1.1%
Partial factor for material properties ym = 1.300
Depth factor - axis 2 Kh_2 = 1.000 . i
Depth factor - axis 3 Kh_ 3= 1.000 Influence Superposition from Transversal Force and Torsion Moment
Factor considering re-distribution of bending stresses (1 Ttor,d/(kshape x fv,d) = 0.011
Kkm = 0.700 (2) 12,d/fv,d = 0.262
Characteristic compressive strength fc,0,k = 22.000 MPa (3) 13,d/fv,d= 0.017
Design compressive strength fc,0,d=  11.846 MPa 2 5
Characteristic bending strength fmk=  27.000 MPa (1) +(2)" +(3)" <=1 (0.080 <= 1)
Design bending strength fmd=  14.538 MPa Section utilization is 8.0%
Relative slenderness Arel,2 = 0.385
Relative slenderness Arel,3 = 0.231
Design compressive stress oc,0d = 0.003 MPa STABILITY CONTROL
Section modulus W2=  937.50 cm3 Load type: basic - short-term
Axial Stress Bending around Axis 2 om2,d = 0.727 MPa Rectification Coefficient Kmod = 0.700
Partial factor for material properties ym = 1.300
om2,d <= fm,d (0.727 <= 14.538) Length between lateral restr.points lef=" 100.00 cm
Section utilization is 5.0% fifth percentile value of the modulus E parallel to the grain
E0.05=  8000.0 MPa
fifth percentile value of shear modulus parallel to grain
Section modulus W3= 1562.5cm3 ) ) G0.05=" 500.00 MPa
Axial Stress Bending around Axis 3 om3d=  9.167 MPa  Torsional section modulus ltor=" 17447 cm4
Moment of inetrtia 2= 7031.2cm4
om3,d <= fm,d (9.167 <= 14.538) gectiOTmegu'us W3 = ‘1‘2623-3 &";3
. P o ritical bending stress am,crit = 5. a
Section utilization is 63.1% Relative buckling slenderness Arel = 0.246
Coefficient k_krit = 1.000
COMPRESSION AND BENDING - BIG SLENDERNESS Axial Stress Bending around Axis 3 om3,d = 9.167 MPa
Deviation from straightness factor Bc= 0.200
Coefficient k3 = 0.520
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om,3,d <= k_krit x fm,3,d (9.167 <= 14.538)
Section utilization is 63.1%
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Zaver:

Konstrukcia strechy je podmienecéne spdsobila na osadenie fotovoltaickych panelov.
Je nutné zosilnit’ stredova viaznicu na tej strane strechy, kde budu osadené panely FVE - vid obrazok nizsie.

Zosilnena stredova vaznica na strane osadenia FVE
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