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

coefficients of thermal expansion: timber at = 0.500 *10-5/°K, steel at = 1.200 *10-5/°K

2. Structural system
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action effect 2: traffic (transient, 8 load cases)
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action effect 3: snow (transient, 1 load cases)
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4. material parameters definition of internal forces and moments:
timber grade main beam so11d coniferous timber, C24 (S10) 9P

service class 1 9gp Mg p

beam width b - 100 mm S W O

coeff. therm.expan. timber: 0.500 *105 /°K M( I— l )M
coeff. thermal expan. steel: 1.200 *10-5 /°K [_‘x é

char. bend. strength fmk : 24.0 N/mm2 z Me Q

char. shear strength fyk : 2.0 N/mm2 c

modulus of elast. Eomean @ 11000 N/mm2

5. Beam sections

section beam section 2, scale 1: § section beam section 3, scale 1: § section beam section 4, scale 1: 5§
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section beam section 5, scale 1: §

main beam sections

section XA XE 1 Tef Km Tv cantil. hmain beam
m m m m m mm

1| 0.00| 2.50| 2.50| 4.00|1.0000 | 4.00] - 240
2| 2.50| 3.00| 0.50| 4.00)1.0000 | 4.00] - 240
3] 3.00| 4.00| 1.00| 4.00|1.0000| 4.00] - 240
41 4.,00| 5.00| 1.00| 4.00)|1.0000| 4.00] - 240
5| 5.00| 5.50| 0.50| 4.00|1.0000 | 4.00] - 240
6| 5.50| 8.00| 2.50| 4.00|1.0000 /| 4.00] - 240

sections with reinforcements

section reinforcement left side reinforcement right side
1 - -
2 | steel plate S235 (St37) 6/160 mm steel plate S235 (St37) 6/160 mm
3 | steel plate S$S235 (St37) 6/160 mm steel plate S235 (St37) 6/160 mm
4 | steel plate S$S235 (St37) 6/160 mm steel plate S235 (St37) 6/160 mm
5 | steel plate S235 (St37) 6/160 mm steel plate S235 (St37) 6/160 mm
6 - -

6. Fastener data
section 2 from xA = 2.50 m to xe = 3.00
bolt 20 mm, FK 5.8

1 - row, simplified verification acc. to DIN 1052:2008, 12.5.4(2)

fuk = 500 N/mm2, Myk = 362051 Nmm
reduction of Rk with f = 0.843 for vornt < treq

Kser = 13096 N/mm, yv = 1.10, Rk = 11970.0 N, all values per shear plane

coordinates of connectors section 2

m m
1] 0.100 | 2.600

section 3 from xA = 3.00 m to xe = 4.00
bolt 20 mm, FK 5.8

Nr. ‘ XAbs ‘ XD

1 - row, simplified verification acc. to DIN 1052:2008, 12.5.4(2)

fuk = 500 N/mm2, Myk = 362051 Nmm
reduction of Rk with f = 0.843 for vornt < treq

Kser = 13096 N/mm, yv = 1.10, Rk = 11970.0 N, all values per shear plane

coordinates of connectors section 3

Nr. XAbs XD
m m

1 0.150 | 3.150

21 0.700 | 3.700

section 4 from xA = 4.00 m to xe = 5.00
bolt 20 mm, FK 5.8

1 - row, simplified verification acc. to DIN 1052:2008, 12.5.4(2)

fuk = 500 N/mm2, Myk = 362051 Nmm
reduction of Rk with f = 0.843 for vornt < treq

Kser = 13096 N/mm, yv = 1.10, Rk = 11970.0 N, all values per shear plane

coordinates of connectors section 4

Nr. XAbs XD
m m

1 0.300 | 4.300

2| 0.850 | 4.850
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section 5 from xA = 5.00 m to xe = 5.50

bolt 20 mm, FK 5.8

1 - row, simplified verification acc. to DIN 1052:2008, 12.5.4(2)

fuk = 500 N/mm2, Myk = 362051 Nmm

reduction of Rk with f = 0.843 for vornt < treq

Kser = 13096 N/mm, yv = 1.10, Rk = 11970.0 N, all values per shear plane

coordinates of connectors section 5

Nr.

XAbs XD
m m

1| 0.400 | 5.400

7. Supports

coordinates of supports

supp.hame X cF cM left reinf. main beam right reinf.
KN/m kNm/ - (F) (M) (F) (M) (F) (M)
A 0.00 fix ---- - - X - - -
D 4.00 fix ---- X - X - X -
G 8.00 fix ---- - - X - - -

8. Action effects

uniformly distributed load trapezoidal load triangular load trapezoidal load (spec.) dead load  temperature point load/ displacement
moment of support

NI o aag roner O J e “:.!J.IJ.:”,. q: AT, [I] A
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Xa Xe Xa Xe Xa Xe Xa X1 X2 Xg

Permanent action effect: dead load
1. additive Toad case: permanent main beam 1
= unif.distr.load (main beam): g = 1.60 kKN/m from xa = 0.00m to Xe = 2.50m
2. additive Toad case: permanent main beam 2
= unif.distr.load (main beam): g = 0.80 kKN/m from xa
3. additive load case: permanent main beam 3
= unif.distr.load (main beam): g = 1.60 kKN/m from xa = 5.50m to Xe =8.00m
4. additive load case: permanent U140 Teft side
= unif.distr.load (reinforcement left side): g = 0.50 kN/m from xa = 2.50 m to Xxe = 5.50m
5. additive Toad case: permanent U140 right side
= unif.distr.load (reinforcement right side): g = 0.50 kKN/m from xa = 2.50m to Xe = 5.50m
2. Transient action effect: traffic
6. additive load case: traffic main beam 1
= unif.distr.load (main beam): q = 3.50 kKN/m from xa = 0.00m to Xe = 2.50m
7. additive load case: traffic main beam 2 a
= unif.distr.load (main beam): g = 1.75 kKN/m from xa = 4.00m to Xe = 5.50m
8. additive load case: traffic main beam 3
= unif.distr.load (main beam): q = 3.50 kKN/m from xa = 5.50m to Xe =8.00m
9. additive load case: traffic Ul40 Teft side
= unif.distr.load (reinforcement left side): g = 0.88 kN/m from xa = 2.50m to Xxe = 4.00m
10. additive load case: traffic U140 right side
= unif.distr.load (reinforcement right side): g = 0.88 kN/m from xa = 2.50m to Xe = 4.00m
12. additive load case: traffic U140 right side 2
= unif.distr.load (reinforcement right side): q = 0.88 kN/m from xa = 4.00m to Xe =5.50m
= unif.distr.load (reinforcement left side): g = 0.88 kN/m from xa = 4.00m to Xxe = 5.50m
13. additive load case: traffic main beam 2 b
= unif.distr.load (main beam): g = 1.75 kKN/m from xa = 2.50m to Xe = 4.00m
3. Transient action effect: snow
14. additive load case: snow
= point Toad (main beam): F =
= point Toad (main beam): F =

2.50m to Xe =5.50m

8.00 kKN at x =6.30m
8.00 kN at x=1.70m

9. verifications

1: DIN 1052:2008 load-carrying capacity
safety against overturning will be executed
buck1ing analysis of compression flange acc. to DIN 1052, 10.3.1 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

4: DIN 4102-22:2004-11 fire protection
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fire resistance duration tf = 30 min
combustion depth df = 2.40 cm
Abbrand 4-seitig

Extreme rule 1

10. Results of verification of ultimate limit state

10.1. Verification of ultimate limit state
extremal deflections of main beam (incl. yF)
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results of verification of ultimate limit state
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results of verification of ultimate limit state
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results of verification of ultimate limit state
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verification of bearing stress
suppor Tef Aef Ap kecoo Kmo feo0d Gc90d u
mm mm?2 N - N/mm2 N/mm2 -
A . . . . . . . .
D - - - - - - - -
G - - - - - - - -
no verification of support(s) A, D, G!
11. Results of verification of fire protection
11.1. Verification of fire protection
g
\r T T 1 ‘ T T T ‘ T TT T \r T T T ‘T’ T T T ‘T’ =TT ‘ T T T ‘ T T T ‘T’
1 2 3 4 5 6 7
. 3 fi2.53 T X
L 3 [ J o bending stress
) main beam
e oh in MN/m2
o Max: 14.96

shear stress

main beam
th in MN/m?2
Max: 0.79
g
o utilization
8 - X
= main beam
§5 3 Max: 0.64
g
12. Summary
12.1. Summary of all verifications
maximal utilization
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verification of bearing stress

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

A - - - - - - - -

D - - - - - - - -

G - - - - - - - -

no verification of support(s) A, D, G!

13. Utilizations of all verifications
all verifications successful!
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