1. Options for Calculations
calculation acc. to DIN 1052:2008
service class 1

2. Structural system
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main beam

3. Loading

action effect 1: permanent loads (permanent, 1 load cases)

2
e
@ e
action effect 2: live loads (1) (transient, 1 load cases)
4. main t)(;iirT1 timber grade top flange solid coniferous timber, C24 (S10)
section scale 1: 7 char. bend. strength fmk ¢ 24.0 N/mm2
char. shear strength fyk ¢ 2.0 N/mm2
} 5 } } 5 } char. ten. strength  fik : 14.0 N/mm2
T 1T i char. compr. strength fcok : 21.0 N/mm2
char. compr. strength fcook : 2.5 N/mm2
i i modulus of elasticity Eomean :11000 N/mm2
© Dichte pk/pm ¢ 350 / 420 kg/m3
deformation factor Kdef ¢ 0.60 -
area Aflange ¢ 60.000 cm?
moment of inertia Iflange : 180.000 cm4
timber grade web particleboard type P6
d = 19.0 mm (hochkant)
. char. bend. strength fmk 9.5 N/mm2
L] char. shear strength fyk ¢ 7.3 N/mm2
char. ten. strength  fik 9.5 N/mm2
char. compr. strength fcok : 13.3 N/mm2
char. compr. strength fcook : 13.3 N/mm2
e-modulus Eomean (diaphragm): 2400 N/mm2
i e-modulus Eomean (plate) ¢ 4100 N/mm2
© Dichte pk/pm ¢ 500 / 600 kg/m3
deformation factor Kdef 2,25 -
area Aflange : 62.700 cm?
moment of inertia Iflange : 5690.025 cm4
timber grade bottom flange so11d coniferous timber, C24 (S10)
char. bend. strength fmk ¢ 24.0 N/mm2
char. shear strength fyk ¢ 2.0 N/mm2
char. ten. strength  fik ¢ 14,0 N/mm2
char. compr. strength fcok : 21.0 N/mm2
char. compr. strength fcook : 2.5 N/mm2
modulus of elasticity Eomean :11000 N/mm2
Dichte pk/pm ¢ 350 / 420 kg/m3
deformation factor Kdef ¢ 0.60 -
area Aflange ¢ 60.000 cm?
moment of inertia Iflange : 180.000 cm4
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definition of internal forces and moments:
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5. Beam sections
beam sections
section | xa XE 1 Tv cantil. Sef
m m m m mm
1] 0.00] 4.50] 4.50] 4.50] - In.e.
stiffness values serviceability initial state
section | y2 a2 K1 Tir ai K3 T3r a3 | Elefinst @ Kdef
- mm | N/mm mm | N/mm mm Nmm2 -
10.0000] -0.0 11,0000 F135.0 ] 1 1.0000 | 135.0 | 2.5819€12 | 0.6442
stiffness values load-carrying capacity initial state
section | y2 a2 K1 11 a1 K3 13 a3 | Elefinst Tefinst hqinst | Aginst
- mm | N/mm - mm | N/mm - mm Nmm2 mm2 mm mm
1 [1.0000| -0.0 1 [1.0000 |-135.0 1 [1.0000 | 135.0 | 2.5819E12 [234714592.0, 16.50 41.80
stiffness values load-carrying capacity final state
section | y2 ap K1 71 ai K3 73 as Eletint Tetint hq,inf Ag,inf
- mm | N/mm - mm | N/mm - mm Nmm2 mm2 mm mm
1 [1.0000| -0.0 1 [1.0000 |-135.0 1 [1.0000 | 135.0 | 1.5703E12 [228411808.0, 16.50, 41.80

net section properties

section | An2 Wn,2 Ing2 An,1 Wn,1 Ina An3 Wn3 Ing
cm2 cm3 cméd cm2 cm3 cméd cm2 cm3 cméd
1]62.70 344.85 | 5690.02 | 60.00 | 60.00 | 180.00 | 60.00 | 60.00 | 180.00

6. Fasteners
section 1 from xA = 0.00 m to xg = 4.50, glued joint

7. Supports
coordinates of supports
supp.hame X width | depth cF cM restraint
m mm mm KN/m kNm/ - (F) (M)
A 0.00 150 19 fix ---- X -
B 4.50 150 19 fix ---- X -

8. Action effects

Attention! Acc. to DIN 1052, 8.6.2 (2)

mechanically jointed cross-sections are only allowed to be Toaded by Tine Tloads
unifermly distributed load trapezoidal load triangular load trapezoidal load (spec.) dead load  temperature

I To el et 0T Joe ol (T e, SIS [ij

Xa Xe Xa e Xa Xe Xa X1 Xz Xe

Permanent action effect: permanent loads
1. additive Toad case: dead load (1)
= unif.distr.load: g = 1.50 kN/m from xa = 0.00m to Xe = 4.50m
2. Transient action effect: 1ive loads (1)
2. additive load case: live Tloads (1/1)
= unif.distr.load: g = 2.00 kKN/m from xa = 0.00m to Xe = 4.50m
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9. verifications

1: DIN 1052:2008 load-carrying capacity
verification of buckling resistance acc. to DIN 1052, 10.5.1(3) will be executed
verification of bearing stress DIN 1052, 10.2.4 will be executed
Extreme rule 1

2: DIN 1052:2008 deformations (rarely)
Extreme rule 1

3: DIN 1052:2008 deformations (quasicontinuous)
Extreme rule 1

10. Results of action effects
10.1. Action effect 1: permanent loads

extremal deflections of main beam (characteristic)

\r\ T 7 ‘ T T 7 ‘ T T 7T ‘ T T ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T 7 \‘T'
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
o i TRy I I T T T T T T T T ToE deflection
o AN i L main beam
N 0 N\ | A characteristic
e\ i AN win mm
w — T Min: 0.00
1 Max: 3.10
v
extremal deflections of main beam (characteristic)
point X min w max w point X min w max w
- m mm mm - m mm mm
A 0.000 0.00 0.00 B 4.500 0.00 0.00
1.200 2.32 2.32 minimum 0.00 0.00
2.200 3.10 3.10 max imum 3.10 3.10
3.200 2.46 2.46
extremal internal forces
\r\ T 7 ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T 7 \‘T'
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
T flexural moment
N ATV Y A ™ main beam
e AN NN M in kNm
3 B S A AN RN ey Min: 0.00
~ e Max: 3.80
v
, [-3.379
. N,/ ] shear force
- . . e i s A L main beam
= Vin kN
™3 e Min: -3.38
PR Max: 3.38
v
extremal internal forces
point X min M max M min V max V point X min M max M min V max V
- m kNm kNm kN kN - m kNm kNm kN kN
A 0.000 0.00 0.00 3.38 3.38 B 4.500 0.00 0.00 -3.38 -3.38
1.100 2.81 2.81 1.73 1.73 minimum 0.00 0.00 -3.38 -3.38
2.200 3.80 3.80 0.08 0.08 max imum 3.80 3.80 3.38 3.38
3.400 2.81 2.81 -1.73 -1.73
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extremal support forces

point X min AP max AP
- kN kN
A 0.000 -3.38 -3.38
B 4.500 -3.38 -3.38

10.2. Action effect 2: live loads (1)
extremal deflections of main beam (characteristic)

\r T T 7 ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7 ‘T'
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
° — SN _,OEO,tsr deflection
S \\\&N main beam
=3 T \ \\\ characteristic
“3 w in mm
& i Min: -0.00
"iI 4,134 Max: 4.13
extremal deflections of main beam (characteristic)
point X min w max w point X min w max w
- m mm mm - m mm mm
A 0.000 0.00 0.00 B 4.500 -0.00 -0.00
1.200 0.00 3.09 minimum -0.00 0.00
2.200 0.00 4.13 max imum 0.00 4.13
3.200 0.00 3.28
extremal internal forces
\r T T 7 ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7T ‘ T T 7 ‘ T T 7 ‘T'
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
i N‘\\ N\ QQ \ WA\ flexural moment
| J AR )
~ § \\\ ‘t§\\\§§\§\.\’ main beam
3 s M in kNm
= ) Min: 0.00
Z Max: 5.06
5.06
4‘:-:; shear force
N main beam
. Vin kN
- Min: -4.50
o Max: 4.50
extremal internal forces
point X min M max M min V max V point X min M max M min V max V
- m kNm kNm kN kN - m kNm kNm kN kN
A 0.000 0.00 0.00 0.00 4.50 B 4.500 0.00 0.00 -4.50 -0.00
1.100 0.00 3.74 0.00 2.30 minimum 0.00 0.00 -4.50 -0.00
2.200 0.00 5.06 0.00 0.10 max imum 0.00 5.06 0.00 4.50

3.400 0.00 3.74 -2.30 -0.00

extremal support forces

point X min AP max AP
- kN kN
A 0.000 -4.50 -0.00
B 4.500 -4.50 -0.00
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11. Results of verification of ultimate limit state

11.1. Verification of ultimate limit state
results of verification of ultimate limit state

\r 1T T 7 ‘ 1T T 7 ‘ T T 7T ‘ 1T T 7 ‘ T T 7T ‘ 1T T 7 ‘ T T 7T ‘ 1T T 7 ‘ 1T T 7 ‘T’
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

- lo.184]
° bending stress
g main beam

: oh in MN/m2
o Max: 9.18

[2.705 2.708|

o —]ih £ i i |

shear stress
main beam

Th in MN/m?2
Max: 2.70

. 0.872
[0.741 i

utilization

main beam
Max: 0.87

00 §°0

0.872

[o.741 0.741]

maximal

utilization
Max: 0.87

00 §°0

maximal utilization

point X U point X U point X U
- m - - m - - m
A 0.000) 0.741 2.200] 0.872 B 4.500] 0.741
0.800| 0.510 2.900| 0.800 minimum 0.510
1.500| 0.776 3.700| 0.510 max imum 0.872

extremal support forces

point X min AP max AP
- kN kN
A 0.000 -11.31 -3.38
B 4.500 -11.31 -3.38

verification of bearing stress

suppor Tef Aef Ap kecoo Kmo feo0d Gc90d u
mm mm? N - N/mm?2 N/mm?2 -

A 180 3420 11306 | 1.00 0.65 6.65 3.31 0.50

B 180 3420 11306 | 1.00 0.65 6.65 3.31 |0.50

verification of bearing stresses fiir den main beam(u = 0.497) successful!

12. Results of verification of deflections (rarely)
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12.1. Verification of deflections (rarely)
results of verification of deflections (rarely)

L B O B L B B
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

EfTD

01

0z

01

0

0.30

2'0

]

maximal utilization

point X U point X U
- m - - m
A 0.000| 0.000 B 4.500] 0.000
1.200| 0.231 minimum 0.000
2.200| 0.308 max imum 0.308
3.200| 0.244

extremal support forces

point X min AP max AP
- m kN kN
A 0.000 -7.54 -0.00
B 4.500 -7.54 -0.00

13. Results of verification of deflections (quasicontinuous)

13.1. Verification of deflections (quasicontinuous)
results of verification of deflections (quasicontinuous)

L B O B L B B
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

s

0z

01

0

0.317]

20

]
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decisive
deflection

WA req in mm
Min: 15.00
Max: 15.00

decisive
deflection

WB,req in mm
Min: 22.50
Max: 22.50

maximal

utilization
Max: 0.31

decisive
deflection

Wreq in mm
Min: 22.50
Max: 22.50

maximal

utilization
Max: 0.32



maximal utilization

point X U point X U
- m - - m
A 0.000| 0.000 B 4.500| 0.000
1.200| 0.237 minimum 0.000
2.200] 0.317 max imum 0.317
3.200| 0.251
extremal support forces
point X min AP max AP
- m KN KN
A 0.000 -7.77 -5.55
B 4.500 -7.77 -5.55

14. Summary

14.1. Summary of all verifications
maximal utilization

\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘T’

0.5 1.0 1.5 2.0 2.5 3.0 3.5

[o.872

4.0

0.741

o utilization
@ Max: 0.87
v
maximal utilization
point X U point X U point X U
- m - - m - - m -
A 0.000| 0.741 2.200| 0.872 B 4.500| 0.741
0.800| 0.510 2.900| 0.800 minimum 0.510
1.500| 0.776 3.700| 0.510 max imum 0.872
verification of bearing stress
suppor Tef Aef Ap kecoo Kmo feo0d Gc90d u
mm mmé N - N/mmZ2 N/mmZ2 -
A 180 3420 11306 | 1.00 0.65 6.65 3.31 0.50
B 180 3420 11306 | 1.00 0.65 6.65 3.31 | 0.50
verification of bearing stresses fiir den main beam(u = 0.497) successful!
15. Utilizations of all verifications
all verifications successful!
16. Detailed verification piont
16.1. Verification of load-carrying capacity at x=0.00 m
internal forces and moments
state M v M1 N1 M2 N2 M3 N3
kNm kN Nmm N Nmm N Nmm N
start,min 0.00| 3.38 0 -0 0 0 0 0
start,max 0.00 | 11.31 0 -0 0 0 0 0
end,min 0.00| 3.38 0 -0 0 0 0 0
end,max 0.00 | 11.31 0 -0 0 0 0 0

stresses and utilization web

state Kmod, 2 om,2 oc,? Uo,2 T2 Uz uz
- N/mmZ2 N/mmZ2 - N/mmZ2 - -
start 0.6 0.00 0.00 0.00 2.70 | 0.74 0.74
end 0.6 0.00 0.00 0.00 2.70 1 0.74 | 0.74
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stresses and utilization flanges

state Kmod, 1 om,1 oc,1 u1 Kmod,3 om,3 oc,3 us

- N/mmZ2 N/mmZ2 - - N/mmZ2 N/mmZ2 -
start 0.8 0.00 -0.00 0.00 0.8 0.00 0.00 0.00
end 0.8 0.00 -0.00 0.00 0.8 0.00 0.00 0.00

adhering joint with fv1,d = 0.850 N/mm?2

state S1.d T1,d ui,d S2.d 12,d uz,d
cmé N/mmZ2 - cmé N/mmZ2 -

start 810 | 0.3341 | 0.39 810 | 0.3341 | 0.39

end 810 | 0.3341 | 0.39 810 | 0.3341 | 0.39

16.1.1. Verification of web buckling acc. to DIN 1052, 10.5.1 with bw/hw = 19/210 mm
Eq. (101) hw = 21 < 70 bw = 133

Eq. (102) Vg = 11.31 kN < 187.24 kN

resulting utilization at verification point ures = 0.741
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