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TIMBER MEMBER DESIGN
Design member 1

Nodes: 2737-2738

Code: Eurocode

EN 1995-1-1:2004 + A1:2008
Material: GL 24¢

Service class: 2

Cross-section: O 195

Load case: ROTURA
Load-duration class: Short term

1. Axial force
EN 1995-1-1: 6.1.2,6.1.4
Critical section: x=0,00-L=0,00-7243 =0 mm

N 1(=1,4528-10°) |

o =4,9 N/mm?
0d g 2,9859-10*
Jooa™ Enoileos 09022 o
c,0,d Var 1’25
a 49
ny=—2L = 15 =314% (62)  passed
J¢,0,d

2. Bending (y)
EN 1995-1-1: 6.1.6

Critical section: x=1,00-L=1,00-7243 =7243 mm
M| 1(-1,3783-10°) |
o = -
W, 7,2766-10°

0.1 0.1
600 600

k, = min||—— ;1.1 =min ||— ;1.1 =1,1 (3.2)
Y h 195

_ kmod-khxv-fm,k _ 0,90' 1,1 -24

Ty Var 1,25

=1,9 N/mm?

=19 N/mm?

n _ O-mxv,d _ 1,9
[V ialrannte
y fm) s 19

=10,0 % passed

3. Bending (2)
EN 1995-1-1: 6.1.6

Critical section: x=0,00-L=0,00-7243 =0 mm
M o]

mad W 72766107

0.1 0.1
600 600

k, = min ||— ;1.1 =min || —— ;1.1 =1,1 (3.2)
~ b 195

Kood KnzFi  0,90-1,1-24

fm,z,d = yM 1’25

o =0 N/mm?

=19 N/mm?
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o-m z,d 0
=——=—=0% assed
nMZ fm,z,d 19 ’ P

4. Shear(y)

EN 1995-1-1: 6.1.7

Critical section: x=0,00-L=0,00-7243 =0 mm
k. = 0,67 (6.13a)

Ci

16 016

T, = =0 N/mm?
"y 3.pp? 3.7-1952
Kpnoa' S, 0,90-3,5
fog= 4 vyk _ 2 ~ =2,5 N/mm?
. Yur 1,25
TVy,d 0
n, = =—=0% (6.13) passed
y fv,y,d 295
5. Shear(z)

EN 1995-1-1: 6.1.7
Critical section: x=0,00-L=0,00-7243 =0 mm
k. = 0,67 (6.13a)

Ci

_ V16 (-299) |16

T =0,013 N/mm?

Vod  3.p-p2 3-1-1952
Koa fozk 0,90-3,5

fvzd: mod v,,k: 5 5 :Z,SN/mm2

£2 Yoy 1,25

v 0,013

=——="2"-=05% (6.13 assed
Ty, froa 25 o Ol
6. Torsion

EN 1995-1-1: 6.1.8
Critical section: x=0,00-L=0,00-7243 =0 mm
2- M| 2-10

T, = = =0 N/mm?
ord po(h2)3 - (195/2) 3
kmo : V. 0 903 5
o= vk 27222 ) 5 N/mm?
: Yur 1,25
kslmpe =12 (6.15)
Ttor,d . 0

= = =0% (6.14 assed
nMx kshape .fv,d 1’2 ) 2’5 ’ ( ) P

INTERACTION CHECK

7. Axial Force-Bending
EN 1995-1-1: 6.3.2, 6.2.4
Critical section: x=1,00-L=1,00-7243 =7243 mm

Ll
19 19

n = + +k - =|2=

2

-, o, | 0,20l (48)° |19
0.d 2 k. 2d Al I [1.9] =19,7% (6.19)
Jeoad Ty Inza 15
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Oc0d _ lo

+
fc,O,d " fm,y,d fm,z,d

Ny, =

15 19 19

Ny = max (1, ;1,) = max (19,7;19,7) =19,7 % passed

8. Compression-Bending-Buckling
EN 1995-1-1: 6.3.2
Critical section: x=1,00-L=1,00-7243 =7243 mm

K L, 070-7243

A=E === =104
v 49
kA%
KLy 0,70-7243
A== =104
N 49
Ay 104
A, =L 2k = 1,6 (621)
ety g Eyos T 9100
Ao |1 104
A, == fZE == 1,6 (6.22)
’ s Eyos T 9100

o 1al (48) 1.9
yd | Tmzd 70 191, 10 ‘7197% (6.20)

k,=0.5- (1 B, (A, —0.3) +z§el,}) =0.5-(1+0,10- (1,6-0.3) + 1,6*) = 1,86  (6.27)

k=05 (1 B, (.~ 0.3) +12

rel

1 1

k —min—'l—min[
ey 2 2 2 42
ky+\/k irely 1,86 +1/1,86° — 1,6

1 1

k.. = min | ——=———=1| = min ;11=0,36
’ k +,/k2—zfe,z 1.86+\1.86% 1,6

" - |Gc,o,d‘ |0my,d| i |0'm?zﬁd| _ 14,8 N 11,9] . lo]
kc,y 'fc,O,d fmy,d " fm,z,d 0,36-15 19 19

’ = 1004l s 134 . 9mzal 1438 I
kc,z.fc,O,d " fm,y,d fm,z,d 0,36-15 19

N N M Buck — Max (n,5n,) = max (97,1;97,1) =97,1 % passed

9. Axial force-Bending-Lateral torsional buckling
EN 1995-1-1: 6.3.3

Critical section: x=0,75-L=0,75-7243 =5432 mm
dL=2-h, =2-195 =390 mm

\/ Eoos 1" Gops Ly -\/9100~70947-107~546-14195-108

o
merit 7Ly tdL) W, (1,00-7243 +390) - 7,2766- 10°

771 24
R = k ‘/ —0,44  (6.30)
mCI"l[ 12

= 1,00 (6.34)

Lrlt

Z) 0.5-(1+0,10- (1,6-03) +1,62) =1,86 (6.28)

J 036 (6.25)

(6.26)

=97,1% (6.23)

=97,1% (6.24)

=127 N/mm? (6.31)
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2

o, Gyl 438 1,6\’
=l | o +[ L6l g5 00 (635)
kc,z -fc,O,d kcrit .fmxv,d 0,36-15 1,00-19
1G] 1,6
p,=—"2 = L1 ¢ 59, (6.33)

kcrit .fm,y,d 1’00 19

Nyaypre = Max (7, 51,) =88,0 % passed

10. Shear-Torsion

DIN EN 1995-1-1/NA:2010-12 NCI NA.6.1.9 (no EN 1995-1-1 formula)
Critical section: x=0,00-L=0,00-7243 =0 mm

At Point A (middle pont of the b side); 7, a=0

[V |16 0l1-16
0yt = AU N
7 3w (h) 3-m- (195)
’ 2
17,04 Ty a 0 0
=+ || = OL 101 —g9 (Nass)
kshape-fv,d kav,d 1,22,5 2,

At Point B (middle pont of the h side); 7, ,=0
y,

Ttord: 3 = | ‘ 3 =(0 N/mm?
C o (h/2)° e (195/2)
V.|-16 ~299)|-16
Ty a~ 7= X )| >~ =0 N/mnv’
= 3w (h) 3.7 (195)
2 2
|7 ora] Ty.a 0 0
Ng= U A (NA.55)
kshape 'fv,d fv,z,d 1 ’2 : 235 2,

At Point A (middle pont of the b side); 7, , , =0
2 2

rd Ty.a 0)2 (0)2
To= |~ 7 =|=| +|5<| =0% (NAS5S)
¢ fV,}’,d fv,z,d 295 2,

Tv v wu =max(17A;nB;n0;ryV ;nV)=max(0;0;0;0;0,5)=0,5% passed
y 2 x ¥y z)

11. Apex zone tensile stress perpendicular to the axis
EN 1995-1-1: 6.4.3
Critical section: x=0,00-L=0,00-7243 =0 mm

N agper = 0% (6.53) passed
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0,80 kN/m f PZ=-10,80 kN/m
.G__Q; -6 ¥ __ .6 _ _c._¥ c__ .G 8 _ . _G__ .G _¥0660606606866666066G0
| G=-0,63 KN/m"2 ‘ ‘
G=-0,63 KN/mA2 I J_——————————————————————— ‘ ‘
| G=-0,63 kN/m2 ‘ ‘
| Gt 10,63 kN/nh2
Z

PERMANENTE, Front view
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PZ=-570 kN/: PZ=-5,70 kN/m
A A A A A 4 : A A y
1
z

USQO, Front view
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N-M N-M-Buckl N-M-LTBuckl
(EN 6.2.3, 6.2.4) (EN 6.3.2) (EN6.3.3)
1 1 0,971 1
1 - |
: 10878 | 0,878 ! 0,881
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: 0,197
0,0
X X X
Vy-Vz-Tx My-Vz
(EN6.1.7,6.1.8) (EN6.4.3) Linear - ROTURA Material GL 24¢
Timber type GLULAM
! ! Class 2
1 1 X[m] 3,622
1 1
1 1 Cross-section 0O 195
1 1 N-M = 0,162 Ax [mm?] 29858,68
! ! N-M-Buckl = 0,939 Ix [mm?] 1,4195E+8
' ' N-M-LTBuckl - 0,879 ly [mm¢] 7,0947E+7
i | Vy-Vz-Tx - 0,003 Iz [mm?] 7.0947E+7
1 1 -
| | My-Vz : 0 Buckling coefficients
1 1
' ' st90d [N/mm?2] 0 Ky 0,700
: | Kz 0,700
| i Utilization gLT g'ggg
: : Maximum Utilization = 0,939 a !
1 1 ULS = 0,939
: : SLS = 0
1 1
1 1
1 1
0,005 1 0,001 1
X X
Utilization
1 0,971
0878 ]
I —
R
[
Timber design member 1
x[m] = 3,622 m
1
1
1
1
1
1
|| [|] |
2737 | 2738|
1
1
1
1

Total length: 7,243 m

[Stl], Linear, ROTURA (ULS), Utilization, Timber design member 1, [Pos.: 3,622m;]
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,65
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[Tml], Linear, ROTURA (ULS), Nx, Diagram, Front view
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[Tml], Linear, ROTURA (ULS), Utilization, Filled diagram, Front view
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~8.9f]

525119

<
©L
19,05,

f

145,25

[1], Linear, ROTURA (ULS), Rr (nodal supp.), Diagram, Front view
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-8I4 - 0,57
1
35,45, -0#61—
7,31
Z

[l Linear, ROTURA (ULS), Rx (nodal supp.), Diagram, Front view
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—1 701

3
2509 T TTTITTTTTT0]l

1

-51,57,

142,69

[l], Linear, ROTURA (ULS), Rz (nodal supp.), Diagram, Front view



