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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3. Loading
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action effect 1: permanent loads (permanent, 1 load cases)
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action effect 2: live loads (transient, 3 load cases)
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action effect 3: snow (transient, 1 load cases)
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4. material parameters

timber grade main beam sol1id coniferous timber, €24 (S10) Fop
service class 1 Ggp Mgp
beam width b =120 mm Q l l l

coeff. therm.expan. timber: 0.500 *10-5 /°K MI/I s

coeff. thermal expan. steel: 1.200 *10-5 /°K ~ X é

char. bend. strength fmk : 24,0 N/mm2 z ) S Me
char. shear strength fyk : 2.0 N/mm2 T
modulus of elast. Eomean @ 11000 N/mm2
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definition of internal forces and moments:
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5. Beam sections

section beam section 1, scale 1: 5§

main beam sections

section beam section 2, scale 1: §

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

1 0.00 1.90 1.90 2.00 | 1.0000 1.90 | x 200
2 1.90 5.40 3.50 3.50 | 1.0000 3.50 | - 200
3 5.40 9.40 4.00 4.00 | 1.0000 4.00 | - 200

sections with reinforcements

section reinforcement left side reinforcement right side
1 | steel plate S235 (St37) U120 steel plate S235 (St37) U120
2 | steel plate S235 (St37) U120 steel plate S235 (St37) U120
3 - -

6. Fastener data

section 1 from xA = 0.00 m to xe = 1.90

shear plate connector Bl dc = 65 mm, FK 4.6

bolt M 12, FK 4.
washer d = 36 mm
1 - row

Kser =

27300 N/mm, yM =

6

coordinates of connectors section 1

Nr. XAbs XD Nr. XAbs XD
m m m m
1| 0.200| 0.200 4| 1.400 1.400
2| 0.600| 0.600 5 1.800 1.800
3] 1.000 1.000
section 2 from xA = 1.90 m to xe = 5.40

shear plate conn
bolt M 12, FK 4.
1 - row

Kser = 27300 N/mm, yM =

ector Bl dc = 65 mm, FK 4.6
6

coordinates of connectors section 2

1.30, Rk = 13437.1 N, all values per shear plane

1.30, Rk = 13437.1 N, all values per shear plane

Nr. XAbs XD Nr. XAbs XD
m m m m
1 0.200 2.100 41 2.500 | 4.400
2| 0.600 2.500 5 2.900 | 4.800
3 1.000 2.900 6| 3.300 5.200
7. Supports
coordinates of supports
supp.hame X cF cM left reinf. main beam right reinf.
m KN /m KNm/ - (M) (M) (M) (M) (M) (M)
B 1.90 Fix ---- X
o 5.40 Fix ---- X
D 9.40 Fix X
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8. Action effects

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

(MM s sot om0 oo o[ e oL 00 [1] y
— — . — 4.

\J

Xa Xe Xa e Xa Xe Xa X1 Xz Xe

Permanent action effect: permanent loads
1. additive Toad case: dead Toad (1)
= unif.distr.load (main beam): g =1
= point Toad (main beam): F = 3.00 KN at x =0.10m
= unif.distr.load (main beam): g = 1.50 kKN/m from xa = 3.90m to Xe =6.90m
= dead Toad (main beam): y = 6.00 kKN/m3 from xa = 0.00m to xe =9.40m
2. Transient action effect: 1ive loads
2. additive Toad case: span 1
= unif.distr.load (main beam): q = 1.20 kKN/m from xa = 0.00m to Xe =1.90m
= point Toad (main beam): F = 2.00 KN at x =0.10m
3. additive load case: span 2
= unif.distr.load (main beam): g = 1.20 kKN/m from xa =1.90m to Xe =5.40m
4. additive load case: span3
= unif.distr.load (main beam): g = 1.20 kKN/m from xa = 5.40m to Xe = 9.40m
3. Transient action effect: snow
5. additive Toad case: snow
= unif.distr.load (main beam): g = 1.00 kKN/m from xa = 3.90m to Xe =6.90m
= point Toad (main beam): F = 1.50 KN at x =0.10m

.00 kN/m from xa = 0.00m to Xxe = 9.40m

9. verifications
2: DIN 1052:2008 deformations (rarely)

1: DIN 1052:2008 load-carrying capacity Extreme rule 1
safety against overturning will be executed
Extreme rule 1 3: DIN 1052:2008 deformations (quasicontinuous)

Extreme rule 1

10. Results of load cases

10.1. Action effect 1: load case 1: dead load (1)
deflections of main beam (characteristic)

CR g

€
€

N ‘ deflection
1N B R : main beam
o §§ P characteristic
\\\% ; B.691 win mm
= Min: -1.68
i ! 9.101 Max: 9.10
deflections of main beam (characteristic)
point X w point X w point X w point X w
m mm - m mm - m mm - m mm
A 0.000 9.10 3.300 -1.68 6.700 3.01 minimum -1.68
B 1.900 0.00 4.500 -1.12 7.500 3.69 max imum 9.10
B 1.900 0.00 C 5.400 -0.00 8.300 2.90
2.500 -1.23 C 5.400 0.00 D 9.400 -0.00

internal forces and moments

o flexural moment
_ main beam
= M in kNm
Min: -3.27
™~ Max: 2.09
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internal forces and moments

\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
[ 5-227

[-2.185] shear force
main beam
i Vin kN
Min: -5.23
Max: 4.64
internal forces and moments
main beam reinf. left reinf. right
point X M v M Vi Mr Vr
- m kNm kN kNm kN kNm kN
A 0.000 -0.00 0.00 0.00 -0.00 0.00 -0.00
0.100 -0.01 -0.11 -0.00 -0.00 -0.00 -0.00
0.100 -0.01 -3.11 -0.00 -0.00 -0.00 0.00
0.200 -0.32 -3.23 -0.00 -0.00 0.00 0.00
0.200 -0.32 -0.89 -0.00 -1.17 -0.00 -1.17
0.600 -0.77 -1.34 -0.47 -1.17 -0.47 -1.17
0.600 -0.77 -0.75 -0.47 -1.47 -0.47 -1.47
1.000 -1.16 -1.15 -1.06 -1.50 -1.06 -1.50
1.400 -1.71 -1.60 -1.66 -1.50 -1.66 -1.50
1.400 -1.71 -2.38 -1.66 -1.11 -1.66 -1.11
1.800 -2.75 -2.84 -2.10 -1.11 -2.10 -1.11
1.800 -2.75 -5.11 -2.10 0.03 -2.10 0.03
B 1.900 -3.27 -5.23 -2.10 0.03 -2.10 0.03
B 1.900 -3.27 3.96 -2.10 0.03 -2.10 0.03
2.100 -2.50 3.73 -2.09 0.03 -2.09 0.03
2.100 -2.50 1.80 -2.09 1.00 -2.09 1.00
2.500 -1.87 1.34 -1.69 1.00 -1.69 1.00
2.500 -1.87 1.02 -1.69 1.16 -1.69 1.16
2.900 -1.56 0.56 -1.23 1.16 -1.23 1.16
2.900 -1.56 1.68 -1.23 0.60 -1.23 0.60
4.100 -0.39 0.01 -0.52 0.60 -0.52 0.60
4.400 -0.51 -0.78 -0.34 0.60 -0.34 0.60
4.400 -0.51 -0.02 -0.34 0.21 -0.34 0.21
4.800 -0.73 -1.07 -0.25 0.21 -0.25 0.21
4.800 -0.73 -1.91 -0.25 0.63 -0.25 0.63
5.200 -1.70 -2.97 -0.00 0.63 -0.00 0.63
5.200 -1.70 -1.71 0.00 -0.00 -0.00 0.00
C 5.400 -2.10 -2.24 -0.00 -0.00 0.00 0.00
C 5.400 -2.10 4.64| ----- —----] --mem m----
6.400 1.22 2.000  ----- mmmem| 0 mmeem e
7.500 2.09 -0.01|  ----- mmmee| mmeee e
8.500 1.50 -1.16| - mmmem | mmeee e
D 9.400 0.00 2,190 - el e e
minimum -3.27 -5.23 -2.10 -1.50 -2.10 -1.50
max imum 2.09 4.64 0.00 1.16 0.00 1.16
support forces
point  x AP APq APr SAP
- m kN kN kN kN
B 1.900 -9.19 -0.00 0.00 -9.19
C 5.400 -6.88 -0.00 0.00 -6.88
D 9.400 -2.19 - e -2.19
connector reactions
X CP1 CM1 CPr CMr X CP1 CM1 CPr CMr
m kN kNm kN kNm m kN kNm kN kNm
0.200 1.17 0.00 1.17 0.00 2.100 -0.97 0.00 -0.97 0.00
0.600 0.30 0.00 0.30 0.00 2.500 -0.16 0.00 -0.16 0.00
1.000 0.03 0.00 0.03 0.00 2.900 0.56 0.00 0.56 0.00
1.400 -0.39 0.00 -0.39 0.00 4.400 0.38 0.00 0.38 0.00
1.800 -1.14 0.00 -1.14 0.00 4.800 -0.42 0.00 -0.42 0.00
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connector reactions

X CPq CM1 CPr CMr
m kN kNm kN kNm
5.200| 0.63 0.00| 0.63 0.00
10.2. Action effect 2: load case 2: span 1
deflections of main beam (characteristic)
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
-1.673
Y A ‘ deflection
main beam
characteristic
win mm
Min: -1.67
Max: 7.66
deflections of main beam (characteristic)
point X w point X w point X w point X w
m mm - m mm - m mm - m mm
A 0.000 7.66 3.300| -1.67 6.200 0.57 minimum -1.67
B 1.900 0.00 4.100 -1.35 7.100 0.76 max imum 7.66
B 1.900 0.00 C 5.400 -0.00 8.100 0.57
2.600 -1.28 C 5.400 0.00 D 9.400 0.00
internal forces and moments
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
[-2.469)
o flexural moment
0 , main beam
1l s, M in kNm
R e Min: -2.47
- i i i n— Max: 0.65

internal forces and moments

main beam reinf. left reinf. right

point X M v M Vi Mr Vr
- m kNm kN kNm kN kNm kN
A 0.000 0.00 -0.00 0.00 -0.00 0.00 -0.00
0.100 -0.01 -0.12 -0.00 -0.00 -0.00 -0.00
0.100 -0.01 -2.12 -0.00 0.00 0.00 -0.00
0.200 -0.22 -2.24 0.00 0.00 -0.00 -0.00
0.200 -0.22 -0.56 -0.00 -0.84 -0.00 -0.84
0.600 -0.55 -1.04 -0.34 -0.84 -0.34 -0.84
0.600 -0.55 -0.53 -0.34 -1.09 -0.34 -1.09
1.000 -0.86 -0.86 -0.77 -1.17 -0.77 -1.17
1.800 -2.09 -2.23 -1.63 -0.96 -1.63 -0.96
1.800 -2.09 -3.71 -1.63 -0.22 -1.63 -0.22

B 1.900 -2.47 -3.83 -1.65 -0.22 -1.65 -0.22
B 1.900 -2.47 2.28 -1.65 -0.22 -1.65 -0.22
2.100 -2.01 2.28 -1.69 -0.22 -1.69 -0.22
2.100 -2.01 0.95 -1.69 0.44 -1.69 0.44
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shear force
main beam

Vin kN
Min: -3.83
Max: 2.28



internal forces and moments

main beam reinf. left reinf. right
point X M v M Vi Mr
m kNm kN kNm kN kNm
2.500 -1.63 0.95 -1.52 0.44 -1.52 0.44
2.500 -1.63 0.57 -1.52 0.63 -1.52 0.63
4.800 -0.18 0.71 -0.13 0.56 -0.13 0.56
4.800 -0.18 1.16 -0.13 0.34 -0.13 0.34
5.200 0.29 1.16 -0.00 0.34 -0.00 0.34
5.200 0.29 1.83 -0.00 0.00 0.00 -0.00
C 5.400 0.65 1.83 0.00 0.00 0.00 -0.00
C 5.400 0.65 -0.16| ----- smmes| 0 mmses o meees
D 9.400 -0.00 -0.16| -----  s----| mmse- -o-o-
minimum -2.47 -3.83 -1.69 -1.17 -1.69 -1.17
max imum 0.65 2.28 0.00 0.63 0.00 0.63
support forces
point  x AP APq APr SAP
- m KN KN KN
B 1.900 -6.11 0.00 0.00 -6.11
C 5.400 2.00 0.00 -0.00 2.00
D 9.400 -0.16  ------ m----- -0.16
connector reactions
X CPq CM1 CPr CMr X CPq CM1 CPr CMr
m KN kNm KN kNm m KN kNm KN kNm
0.200 0.84 0.00 0.84 0.00 2.500 -0.19 0.00 -0.19 0.00
0.600 0.26 0.00 0.26 0.00 2.900 0.03 0.00 0.03 0.00
1.000 0.08 0.00 0.08 0.00 4.400 0.04 0.00 0.04 0.00
1.400 -0.21 0.00 -0.21 0.00 4.800 0.23 0.00 0.23 0.00
1.800 -0.74 0.00 -0.74 0.00 5.200 0.34 0.00 0.34 0.00
2.100 -0.66 0.00 -0.66 0.00
10.3. Action effect 2: load case 3: span 2
deflections of main beam (characteristic)
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
-1.485|
. deflection
= main beam
- el characteristic
RS win mm
- R Min: -1.49
_‘ 0.893 Max: 0.89
deflections of main beam (characteristic)
point X w point X w point X w point X w
m mm - m mm - m mm - m mm
A 0.000 -1.49 3.600 0.89 6.200 -0.39 minimum -1.49
B 1.900 -0.00 4.300 0.72 7.100 -0.52 max imum 0.89
B 1.900 0.00 C 5.400 0.00 8.100 -0.40
2.900 0.69 C 5.400 0.00 D 9.400 0.00
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internal forces and moments

\r\ T 7T ‘ 1T 177 ‘ 1T T 7T ‘ 1T T 7T ‘ 1T T 7T ‘ T~ T 7 ‘ 1T 17 ‘ 1T 177 ‘ 1T T 7T ‘ [
1 2 3 4 5 6 7 8 9
[-0.448
‘ flexural moment
SRR main beam
M in kNm
Min: -0.45
Max: 0.72

shear force

main beam
Vin kN
Min: -2.23
Max: 1.32
internal forces and moments
main beam reinf. left reinf. right
point X M v M Vi Mr Vr
- m kNm kN kNm kN kNm kN
A 0.000 0.00 -0.00 0.00 -0.00 0.00 -0.00
0.600 0.00 0.03 -0.00 -0.01 -0.00 -0.01
1.400 0.02 0.02 -0.01 -0.01 -0.01 -0.01
1.400 0.02 -0.19 -0.01 0.09 -0.01 0.09
1.800 -0.05 -0.19 0.03 0.09 0.03 0.09
1.800 -0.05 -0.66 0.03 0.33 0.03 0.33
B 1.900 -0.12 -0.66 0.06 0.33 0.06 0.33
B 1.900 -0.12 1.32 0.06 0.33 0.06 0.33
2.100 0.12 1.08 0.12 0.33 0.12 0.33
2.100 0.12 0.76 0.12 0.49 0.12 0.49
2.900 0.41 -0.04 0.48 0.41 0.48 0.41
2.900 0.41 0.86 0.48 -0.05 0.48 -0.05
3.600 0.72 0.02 0.45 -0.05 0.45 -0.05
4.400 0.35 -0.94 0.41 -0.05 0.41 -0.05
4.400 0.35 0.01 0.41 -0.52 0.41 -0.52
5.200 -0.03 -0.96 0.00 -0.51 0.00 -0.51
5.200 -0.03 -1.99 -0.00 0.00 -0.00 -0.00
C 5.400 -0.45 -2.23 -0.00 0.00 -0.00 -0.00
C 5.400 -0.45 0.11]  -----  ===--]  ----= -----
D 9.400 -0.00 0.11]  -----  ===--]  ----= -----
minimum -0.45 -2.23 -0.01 -0.52 -0.01 -0.52
max imum 0.72 1.32 0.48 0.49 0.48 0.49
support forces
point  x AP APq APr SAP
- m kN kN kN kN
B 1.900 -1.97 0.00 0.00 -1.97
C 5.400 -2.34 0.00 -0.00 -2.34
D 9.400 0.11 ------  ------ 0.11
connector reactions
X CPq CM CPr CMr X CPq CM CPr CMr
m kN kNm kN kNm m kN kNm kN kNm
0.200 0.00 0.00 0.00 0.00 2.500 0.08 0.00 0.08 0.00
0.600 0.01 0.00 0.01 0.00 2.900 0.45 0.00 0.45 0.00
1.000 -0.01 0.00 -0.01 0.00 4.400 0.47 0.00 0.47 0.00
1.400 -0.10 0.00 -0.10 0.00 4.800 -0.01 0.00 -0.01 0.00
1.800 -0.24 0.00 -0.24 0.00 5.200 -0.51 0.00 -0.51 0.00
2.100 -0.16 0.00 -0.16 0.00
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10.4. Action effect 2: load case 4: span3
deflections of main beam (characteristic)

\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
D -0.582
e , . ‘ deflection
° \ R x\\\ﬁ%&%\i\iﬁiiﬁﬁs main beam
g R MHMNDIN characteristic
| AN *t\\ %Q w in mm
w R Min: -0.58
; 2. 769 Max: 2.77
deflections of main beam (characteristic)
point X w point X w point X w point X w
m mm - m mm - m mm - m mm
A 0.000 0.78 4.000 -0.58 C 5.400 0.00 D 9.400 -0.00
B 1.900 0.00 4.800 -0.46 6.800 2.26 minimum -0.58
B 1.900 0.00 5.100 -0.29 7.600 2.77 max imum 2.77
3.100 -0.44 C 5.400 -0.00 8.400 2.11
internal forces and moments
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
. [-1.584]
w4 ‘ ) flexural moment
o 3 R W e T main beam
E R AR i
- ‘ A\ int 18"
ro = v Max: 1.67
} 1.673
-1.976
N B
‘ 9 shear force
o - EN — main beam
‘ :§S§S&§§S&\&; N\ ey Vin kN
r Min: -2.00
Max: 2.80
} 2.796
internal forces and moments
main beam reinf. left reinf. right
point X M v M Vi Mr Vr
- m kNm KN kNm KN kNm KN
A 0.000 -0.00 0.00 0.00 -0.00 -0.00 0.00
0.600 -0.00 -0.01 0.00 0.00 0.00 0.00
1.400 -0.01 -0.01 0.00 0.00 0.00 0.00
1.400 -0.01 0.04 0.00 -0.02 0.00 -0.02
1.800 0.01 0.04 -0.01 -0.02 -0.01 -0.02
1.800 0.01 0.16 -0.01 -0.08 -0.01 -0.08
B 1.900 0.03 0.16 -0.01 -0.08 -0.01 -0.08
B 1.900 0.03 -0.29 -0.01 -0.08 -0.01 -0.08
2.900 -0.17 -0.13 -0.14 -0.16 -0.14 -0.16
4.400 -0.37 -0.13 -0.38 -0.16 -0.38 -0.16
4.400 -0.37 -0.83 -0.38 0.19 -0.38 0.19
4.800 -0.70 -0.83 -0.30 0.19 -0.30 0.19
4.800 -0.70 -1.98 -0.30 0.76 -0.30 0.76
5.200 -1.49 -1.98 -0.00 0.76 -0.00 0.76
5.200 -1.49 -0.45 0.00 -0.00 -0.00 0.00
C 5.400 -1.58 -0.45 -0.00 -0.00 0.00 0.00
C 5.400 -1.58 2.80| ----- mmeee| 0 mmmes mmees
6.600 0.91 1.36| -----  cme--| mmees o meees
7.700 1.67 0.04) -----  —----| meme- meoe-
8.600 1.22 -1.04| ----- smees| 0 smees moees
D 9.400 0.00 -2.00|  ----- smmes| mmees o mmees
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internal forces and moments

main beam reinf. left reinf. right
point X M v M Vi Mr Vr
- m kNm kN kNm kN kNm kN
minimum -1.58 -2.00 -0.38 -0.16 -0.38 -0.16
max imum 1.67 2.80 0.00 0.76 0.00 0.76
support forces
point  x AP APq APr SAP
- m kN kN kN kN
B 1.900 0.45 0.00 -0.00 0.45
C 5.400 -3.25 -0.00 0.00 -3.25
D 9.400 -2.00 - ------ -2.00
connector reactions
X CPq CM CPr CMr X CPq CM CPr CMr
m kN kNm kN kNm m kN kNm kN kNm
0.200 -0.00 0.00 -0.00 0.00 2.500 0.02 0.00 0.02 0.00
0.600 -0.00 0.00 -0.00 0.00 2.900 0.01 0.00 0.01 0.00
1.000 0.00 0.00 0.00 0.00 4.400 -0.35 0.00 -0.35 0.00
1.400 0.02 0.00 0.02 0.00 4.800 -0.57 0.00 -0.57 0.00
1.800 0.06 0.00 0.06 0.00 5.200 0.76 0.00 0.76 0.00
2.100 0.05 0.00 0.05 0.00
10.5. Action effect 3: load case 5: snow
deflections of main beam (characteristic)
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
‘ deflection
main beam
characteristic
win mm
Min: -0.69
Max: 3.55
deflections of main beam (characteristic)
point X w point X w point X w point X w
m mm - m mm - m mm - m mm
A 0.000 3.55 3.300 -0.69 6.400 0.58 minimum -0.69
B 1.900 0.00 4.200 -0.51 7.200 0.75 max imum 3.55
B 1.900 0.00 C 5.400 -0.00 8.100 0.59
2.600 -0.55 C 5.400 0.00 D 9.400 -0.00
internal forces and moments
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9

F

-0.365

AT,
L 1

m
A AN AR LA
\.\\\\\\\\
S

0.493
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flexural moment
main beam

M in kNm
Min: -1.13
Max: 0.49



internal forces and moments
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1 2 3

4

6 7 8

9

shear force

S N main beam
N NN Vin kN
- A Min: -1.50
_‘ 1.029 T Max: 1.31
internal forces and moments
main beam reinf. left reinf. right
point X M v M Vi Mr Vr
- m kNm kN kNm kN kNm kN
A 0.000 0.00 -0.00 -0.00 0.00 0.00 -0.00
0.100 -0.00 -0.00 0.00 0.00 -0.00 -0.00
0.100 0.00 -1.50 -0.00 -0.00 -0.00 0.00
0.200 -0.15 -1.50 -0.00 -0.00 0.00 0.00
0.200 -0.15 -0.49 -0.00 -0.51 -0.00 -0.51
0.600 -0.34 -0.49 -0.20 -0.51 -0.20 -0.51
0.600 -0.34 -0.36 -0.20 -0.57 -0.20 -0.57
1.400 -0.68 -0.47 -0.64 -0.52 -0.64 -0.52
1.400 -0.68 -0.78 -0.64 -0.36 -0.64 -0.36
1.800 -0.99 -0.78 -0.78 -0.36 -0.78 -0.36
1.800 -0.99 -1.46 -0.78 -0.02 -0.78 -0.02
B 1.900 -1.13 -1.46 -0.78 -0.02 -0.78 -0.02
B 1.900 -1.13 1.03 -0.78 -0.02 -0.78 -0.02
2.100 -0.93 1.03 -0.79 -0.02 -0.79 -0.02
2.100 -0.93 0.45 -0.79 0.27 -0.79 0.27
2.500 -0.75 0.45 -0.68 0.27 -0.68 0.27
2.500 -0.75 0.28 -0.68 0.36 -0.68 0.36
2.900 -0.64 0.28 -0.54 0.36 -0.54 0.36
2.900 -0.64 0.41 -0.54 0.29 -0.54 0.29
3.900 -0.22 0.41 -0.25 0.29 -0.25 0.29
4.400 -0.14 -0.09 -0.10 0.29 -0.10 0.29
4.400 -0.14 0.23 -0.10 0.13 -0.10 0.13
4.600 -0.12 0.03 -0.08 0.13 -0.08 0.13
5.200 -0.28 -0.57 -0.00 0.13 -0.00 0.13
5.200 -0.28 -0.31 0.00 -0.00 0.00 -0.00
C 5.400 -0.37 -0.51 -0.00 -0.00 0.00 -0.00
C 5.400 -0.37 1.31) ----- = mmeee —ee-
6.100 0.31 0.61| -----  —----|  ----- -----
6.700 0.49 0.01] -----  —----|  ==m-- -----
6.900 0.47 -0.19| - mmmee mmeee e
D 9.400 0.00 -0.19| - mmmee mmeee e
minimum -1.13 -1.50 -0.79 -0.57 -0.79 -0.57
max imum 0.49 1.31 0.00 0.36 0.00 0.36
support forces
point  x AP APq APr SAP
- m kN kN kN kN
B 1.900 -2.49 -0.00 -0.00 -2.49
C 5.400 -1.82 -0.00 -0.00 -1.82
D 9.400 -0.19 -2 ------ -0.19
connector reactions
X CPq CM CPr CMr X CPq CM CPr CMr
m kN kNm kN kNm m kN kNm kN kNm
0.200 0.51 0.00 0.51 0.00 2.500 -0.08 0.00 -0.08 0.00
0.600 0.06 0.00 0.06 0.00 2.900 0.07 0.00 0.07 0.00
1.000 -0.05 0.00 -0.05 0.00 4.400 0.16 0.00 0.16 0.00
1.400 -0.15 0.00 -0.15 0.00 4.800 0.00 0.00 0.00 0.00
1.800 -0.34 0.00 -0.34 0.00 5.200 0.13 0.00 0.13 0.00
2.100 -0.29 0.00 -0.29 0.00
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11. Results of action effects

11.1. Action effect 1: permanent loads
extremal deflections of main beam (characteristic)
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11.2. Action effect 2: live loads
extremal deflections of main beam (characteristic)
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deflection
main beam
characteristic

win mm
Min: -1.68
Max: 9.10

flexural moment
main beam

M in kNm
Min: -3.27
Max: 2.09

shear force
main beam

Vin kN
Min: -5.23
Max: 4.64

deflection
main beam
characteristic

win mm
Min: -2.19
Max: 8.44

flexural moment
main beam

M in kNm
Min: -2.59
Max: 1.96



extremal internal forces
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shear force
main beam

Vin kN
Min: -4.49
Max: 3.60

11.3. Action effect 3: snow
extremal deflections of main beam (characteristic)
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deflection
main beam
characteristic

win mm
Min: -0.69
Max: 3.55

v e210T-

extremal internal forces
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flexural moment
main beam

M in kNm
Min: -1.13
Max: 0.49

shear force

main beam
Vin kN
Min: -1.50
Max: 1.31
12. Summary
12.1. Summary of all verifications
maximal utilization
\r\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\V\\‘\\\\‘\\\\‘\\\\‘\V
1 2 3 4 5 6 7 8 9
_ 1 Jo.og ‘ |
o : utilization
L) Max: 0.98
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maximal utilization

point X U point X U point X U point X U
- m - - m - m - - m -
A 0.000| 0.980 2.500| 0.435 C 5.400| 0.540 8.900| 0.230
1.200| 0.298 4.400| 0.164 6.400| 0.279 D 9.400| 0.315
B 1.900| 0.702 4.800] 0.195 6.900| 0.427 minimum 0.164
B 1.900| 0.702 4.800| 0.318 7.600| 0.486 max imum 0.980
2.100| 0.545 C 5.400| 0.498 8.200| 0.426
maximal connector utilization
X U] X U] X U]
m - m - m -
0.200 0.35 1.800 0.36 4.400 0.16
0.600 0.10 2.100 0.31 4.800 0.17
1.000 0.02 2.500 0.06 5.200 0.30
1.400 0.12 2.900 0.18

13. Utilizations of all verifications
all verifications successful!

m 4H-DULAH / pcae-GmbH / KopernikusstraBe 4A / 30167 Hannover / Tel: (0511) 700830 / Fax: (0511) 7008399 / pcae/0000002



