Composite vertical post load bearing in long term-duration loading

Wood type:

Width of wooden element:

Height of wooden element:

Thickness of plywood element:

Width of plywood element:

Clear width between two wood elements:
Plywood between two posts area:

For I-beam section [EC5 9.1.1 (8)]:
Buckling length about x axis:

Buckling length about y axis:

Factor for support condition at the ends of the element:
Factor for solid timber straightness:

Charac. wood bending strength:

Charac. wood compression strength parallel to the grain:

Charac. wood tension strength parallel to the grain:
Wood modulus of elasticity parallel to the grain:
Wood modulus of mean elasticity parallel to the grain:
Charac. plywood compression strength:

Charac. plywood tensile strength :

Charac. plywood panel shear strength :

Charac. plywood rolling shear strength :

Plywood modulus of mean elasticity:

Plywood mean modulus of rigidity:

C24

b:=45 mm
h:=95 mm
b,:=12 mm
H:=400 mm
h,:=210 mm

A,=b,~H=0.005 m’

bef::ﬂ:6 mm
l:=2.886 m
l,-=0.689 m
py=1 py=1
B:=0.2
fnki=24 MPa
feox=21 MPa
frox:=14 MPa

Ep.05:=7400 MPa
Eo.mean=11000 MPa
Jfo.cook=24.3 MPa
Jfor90k=35 MPa
fovk=9.5 MPa
forki=2.78 MPa
Ep.c.90.mean=6781 MPa

p

Gy mean =620 MPa



Factor for duration loading and service: Kmoq:=0.7

Factor for load shearing: kes:=1.0
( 02 )
1
Factor for solid timber - bending and axial tension: ky,:=min L{M} ) 1 .3}! =1.096
Deformation factor for for solid timber class 1: Kger:=0.6
Deformation factor for for plywood class 1: Kdefw=0.8
Partial factor for wood properties: Ymp=1.30
Partial factor for plywood properties: Virw:=1.25
Buckling resistance condition with beam k.:=1
laterally supported along its compression
flange:
Geometric properties - transformed sections
Transformed web thickness (into wood):
([ E \ 8
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Second moment of area of the web: Pic1. Analyed cross-section
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Instanteous second moment of the tranformed section:
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Factor for quasi-permanent value of variable action:

¢2 = 03

Transformed web thickness (into wood):

( Ep.c,90.mean\ 1+ o Kaeg =7.04 mm

bc.w.tfd: | by
\ EO.mean } 1+¢2'kdef.w

3
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CrOSS-SeCtional area.
A=b-h-4+A,=219 cm’

Second moment of area:
4

,=(2.897.10°) mm*
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Radius of gyration:

[ [
iy=\|-=143.04 mm i,=\|Z<=11.502 mm is=min (i, i,)=11.502 mm
A

Design element length:

lef.x::/Jx'/x:Z-ss6 m /eﬁy=:ﬂy°/y=0.689 m
Slenderness ratio:
/ /
szﬂ:20176 Ay:ﬂ:59903 A:=max <AX’Ay>:59903
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Relative slenderness:
A A [
Are/.x::_x' fC.O.k =0.342 Are/.y::_y' fCOk —-1.016
T Y Eyops

L3 Eo.05

Instability factor:

k=0.5-(1+ BC- (Arerx—0.3) + A1) =0.563 0.5+ (14 Bc+ (Areyy—0.3) +e,” ) =1.087

ky::

! —0.678
2

_0.991 k
k, +\/k - k +\/k Arely
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Axial strength in compression:

Kmog * Kys fCOk_1‘I.308 MPa
Yms

c0.d*=

Axial strength in tension:

k ‘k Ok .
mod * "h * Rsys fr'o'k:8.26 MPa

froa=
Yms

Compressive stress/Design buckling strength equation :

ckx ::fc.O.k -A- kc.x: 455.559 kN Nc.k.y’:fc.o.k A kc.y: 311.629 kN

=f.0q"A-k_,=245.301 kN Neayi=fo0q-A-ke,=167.8 kN

cdx

4% _11.201 MPa Ocndyi=—2Y =7.662 MPa

Ocodx*=
Design wood bending strength:

kmod'kh sys fmk —14.159 MPa
Yms

m.d*=

Moment about the axis x-x:

H h
e,;=———=1525mm e.:=0mm

M, g:=Ng,-€,=37.408 kN-m M, qgi=Ne g, €,=0 kN-m

Bending strength of the web in compression:

kmod sys fpc90k —13.608 MPa
Ymw

fc.w.d‘:



Bending stress in top and the bottom flange:

Mya H
/ 4 . = =16.697 MPa aﬁcmax,d.y:ﬂ-%:o MPa

2

Ofcmax.dx*=
cefx

Bending strength of the web in tension:

k k. o
mod * "sys fp.t.90.k —19.6 MPa

fc.w.d:=
yM.w

Bending stress in the web:

M (E \ M (E \
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Axial stress in the top and bottom flange:

Mx.d

-e,=12.731 MPa

Ofcmax.d.c’=
cefx
Design buckling strength:

ke-fooa=11308 —

mm

Checking combined compression and
bending stress condition about the x-x axis:

Oco.dx of. c.max.d.x
+

= =2.179
kc.x 'fc.O.d fm.d
N
N gx final = —% = 112.563 kN
— Oco.dy —1
kc.y'fc.O.d

N
Nc.d.y.ﬁnalzz%: 167.8 kN

Nedmax= Nc.d.x.finaI: 112.563 kN



