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TIMBER MEMBER DESIGN
Design member 1

Nodes: 1-2

Code: Eurocode

EN 1995-1-1:2004 + A1:2008
Material: C40

Service class: 2

Cross-section: PCA_20x60
Load case: ST1

Load-duration class: Permanent

1. Axial force
EN 1995-1-1:6.1.2, 6.1.4
Critical section: x=0.00-L=0.00-700.000=0 cm

N 0

X

C0a= 7 = i — =0 kN/em?
504 A4, 1200.000
kh,y =1
L T 0.600-1-2.400
_ “mod "hy/t0k Y. . _
f;,o,d’ . = 13 =1.108 kN/cm?
" .
o 0
Ny= L0d —=0% (6.1) passed

£y 1108

2. Bending (y)
EN 1995-1-1:6.1.6
Critical section: x=0.00-L=0.00-700.000=0 cm

_ M | _ [24500.000

o =2.042 kN/cm?
myd =y 12000001
k,, =1 G.D)
K pod Kny Sk 0.600-1-4.000
= T = = = = 1.846 kN/em?
Vs Y 1.3
amy,d _ 2.042

= ——=110.6 % not passed
T, ~ 7 1.846 oonorp
my,d

3. Bending (2)
EN 1995-1-1:6.1.6
Critical section: x=0.00-L=0.00-700.000=0 cm

ML o
Ca= =—— =0 kN/cm?
2 W, 4000.000
k. =1 (3.1)
k -k -f 1.
f _ mod " h,z 7/ mk _ 0.600-1-4.000 = 1.846 kN/cm?
m,z,d 13
"m .
am,z,d _ 0

= =——=0% assed
Ty Tasae 0 P
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4. Shear(y)

EN 1995-1-1: 6.1.7

Critical section: x=0.00-L=0.00-700.000=0 cm
k, =0.670 (6.13a)

Ci

L5V | 1.5-10]
T, = = =0 kN/cm?
v k_bh  0.670-20.000-60.000
K oa'foyk  0.600-0.400
[ = ek —~0.185 kN/en®
5, Yy 1.3
fva 0
= =——=0% (6.13 assed
T foe 0185 ©13p
5. Shear(z)

EN 1995-1-1: 6.1.7
Critical section: x=0.00-L=0.00-700.000=0 cm

k, = 0.670 (6.13a)

L3IV 1.5-1(-70.000) |
= -
V24 k,-b-h  0.670-20.000-60.000

=0.131 kN/cm?

Knoa'F vz _ 0.600-0.400

= =0.185 kN/cm?
<fv,z,d yM 13
By 0131
n,=——=—"-=707% (6.13)  passed
- f., 0.185
6. Torsion

EN 1995-1-1:6.1.8
Critical section: x=0.00-L=0.00-700.000=0 cm
T = 0 kN/cm?

tor,d

Kuoa't i 0.600-0.400
1.3

fog= =0.185 kN/em?

T m

60.000
20.000

h
kshape—min[lJrO.OS-b ; 1.3] —min[1+0.05- ;1% =1.15 (6.15)

Ttor,d _ 0

©1.15-0.185

nMX . =0% (6.14) passed

shape f v,d

INTERACTION CHECK

7. Axial Force-Bending
EN 1995-1-1: 6.3.2, 6.2.4
Critical section: x=0.00-L=0.00-700.000=0 cm

a 19,14 %020l 0 |2.042 0

g =0y Do g Dwed 0 2OV o0 DL yyg60 (617)
Trod o frog 1108 1846 1.846
o 10yl 10uzal 0 2.042 0

py= 0y e Tmed 0o ROVL DL 5940, 618)
froa Fovd  Suoa 1108 1846 1.846

Nyy = max (n,;n,) =max (110.6;77.4) =110.6 % not passed
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8. Compression-Bending-Buckling
EN 1995-1-1: 6.3.2
Critical section: x=0.00-L=0.00-700.000=0 cm

n= Vi +k, zd! | | +0.7- 0] ~110.6% (6.23)
fmy,d fm,z,d 1.846 1.846
%yl 19zl 2042 [0
;72 = m. V. + ,z,d =07 | ‘ + | | —77.4% (624)
fm,y,d fm,z,d 1.846 1.846

N N MBuck — aX (n,3n,) =max (110.6;77.4) =110.6 % not passed

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

Critical section: x=0.00-L=0.00-700.000=0 cm
dL=2-h, _=2-60.000 =120.000cm

0.78-b> 0.78-20.000°
o } _
merit . (K,;L,,+dL) %% 60.000- (2.000-700.000 + 120.000)

f, 4.000
l 4 ‘/ ~1.115  (6.30)
rem mCrl[ 321

=1.56-0.75-2_, =156-0.75-1.115=0.724 (6.34)

cm‘ rel,m

-940.000=3.216 kN/em?® (6.32)

2
ac,O,d n |amy,d| _ 0 n [ |2042 ‘
ko fooa |Koifoya| — 0-058:1.200  (0.724-1.84

2
n, = 6] =233.6% (6.35)

) % yal _2.042] =152.8% (6.33)
2k f 0.724-1.846
crit Y my,d

Nyaors = Min (7, 57,) =152.8%  not 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=0.00-700.000=0 cm

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

— 2
Tiordd = 0 kN/cm'

_ L5V | _ 1.5-10]
"wdk,-h'b  0.670-60.000-20.000

T =0 kN/cm?

2

1Tl TV 0 0 )’
L7 L il or . 0% (NA.55)
Ksape Srd | o 1.15-0.185  |0.185

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

TordB = 0 kN/cm?

L5-1V | 1.5+ (—7.000) |
Vd k,-hb ~ 0.670-60.000-20.000

=0.131 kN/cm?

T

2
T iorapl |V 0] [0.131 ?
— 4 = +

- ] =50.0% (NA.55)
KopapeSoa | Soa | 1.15°0.185 (0.185

Np=
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At Point O (center of the cross-section); ¢ 0

tor,d,0 -
2 2

Tyl |y 0o\ (0.131)°
o= || || = |—==| +|2| =500% (NASS)
foa foa 0.185|  |0.185

My v :max@A;nB;no;nV ;;7,/):max(0;50.0;50.0;0;70.7)=7O.7%
y oz 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=0.00-700.000=0 cm

N apex ~ 0% (6.53) passed

12. SLS (Serviceability Limit State)
EN 1995-1-1:2.2.3, 7.2
Critical section: x=0.40-L=0.40-700.000=280.000 cm

k, = 0.8
def
X 280.000
Woeagine = Wine Wi —’(—2.607)—(—10.719)-m =1.681 cm
L 700.000
Wi = e = =2.333 cm
mitz —300.0 300.0
Wnet,ﬂnz 1.681

= —=——=T72.0%

;/ISLS)Z Wlimitz 2.333 ’

Nsps=MNps. = 12:0=72.0 % passed

passed
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