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1 General hypothesis
1.1 Construction site
Country : User loads
Altitude : 100m
1.2 Snow Loads
7\ General characteristics of snow loads
Sk 0.5 kN/m2 Snow characteristic load for the considered altitude
Sad 0 kN/m2 Snow accidental load : sAd
1.3 Wind loads
7\ General characteristics of wind loads
v (Z) 0.7 KN/m2 ‘Dynamic pressure given by the user
1.4 Seismic loads
ey Seismic loads
Sh 0.5m/s2 |User horizontal acceleration for calculation of forces
Sv 0.5m/s2 |User vertical acceleration for calculation of forces
g horizontal 15 Behavior coefficient q for horizontal direction
q vertical 15 Behavior coefficient q for vertical direction
2 Study : Alu-Sandwich
Id Type Name Fragile load Permanent load
- - - - [kN/m2]
1 Divers Alu - Sandwich 0.14
Total load no fragile (Phase 1) 0.14 (100%)
Total load fragile (Phase 2) 0 (0%)
Total load (Phases 1+2) 0.14

3 Study : Charges de vent 1
3.1 Wind general properties
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AN General characteristics of wind loads
a (2) 0.7 kN/m2 |Dynamic pressure given by the user
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3.2 Wind direction X+ (on long side)

Wind X+ : Pressure coefficients Cpe and Cpi (Reference surface for roof = 10m~2) (Reference surface for walls = 10m~2)

cpi
-0.3
0.2
cpi
0.2
Wind X+ : Detail of resultant forces for every level (Normal and thrown of center) (with correlation coefficient)
Level Fx Fy Xp yp FX. . Fy_ . xp_ . yp_ .
eccentricity | eccentricity | eccentricity | eccentricity
= [kN] [kN] [m] [m] [kN] [kN] [m] [m]
0 76.88 0 105 25 733 0 10.5 24.24

3.3 Wind direction Y+ (on pinion)

‘Wind Y+ : Pressure coefficients Cpe and Cpi (Reference surface for roof = 10m~2) (Reference surface for walls = 10m~2)
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cpi
03
0.2
Wind Y+ : Pressures on zones (Reference surface for roof = 10m~2) (Reference surface for walls = 10m~2) (kN/m2)
El E
0
cpi cpi
0.3 0.2
N
Osﬂyf? \
D . { H
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Wind Y+ : Detail of resultant forces for every level (Normal and thrown of center) (with correlation coefficient)
Fx Fy Xp yp
Level Fx Fy P yp eccentricity | eccentricity | eccentricity | eccentricity
- [kN] [kN] [m] [m] [kN] [kN] [m] [m]
0 0 24.99 105 25 0 16.24 14 25

3.4 Wind direction X- (on long side)

‘Wind X- : Pressure coefficients Cpe and Cpi (Reference surface for roof = 10m”2) (Reference surface for walls = 10m~2)
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cpi
03
0.2
Wind X- : Pressures on zones (Reference surface for roof = 10m~2) (Reference surface for walls = 10m~2) (kN/m2)
cpi
0.2
Wind X- : Detail of resultant forces for every level (Normal and thrown of center) (with correlation coefficient)
Fx Fy Xp yp
Level Fx Fy P yp eccentricity | eccentricity | eccentricity | eccentricity
- [kN] [kN] [m] [m] [kN] [kN] [m] [m]
0 -76.88 0 105 25 -73.3 0 105 2424

3.5 Wind direction Y- (on pinion)

‘Wind Y- : Pressure coefficients Cpe and Cpi (Reference surface for roof = 10m~2) (Reference surface for walls = 10m”2)
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Wind Y- : Pressures on zones (Reference surface for roof = 10m~2) (Reference surface for walls = 10m~2) (kN/m2)

cpi
0.2
Wind Y- : Detail of resultant forces for every level (Normal and thrown of center) (with correlation coefficient)
Fx Fy Xp yp
Level Fx Fy P yp eccentricity | eccentricity | eccentricity | eccentricity
- [kN] [kN] [m] [m] [kN] [kN] [m] [m]
0 0 -24.99 105 25 0 -16.24 14 25

4 Study snow loads : Charges de neige_1

Snow Loads S (Normal), Sa (Accidental)

Characteristic value (sk) and exceptionnal value (Sad) of snow load on soil for the considered altitude
Snow region : User ; Site altitude : 100m

Sk 0.5kN/m2 |User defined snow load

Sad OkN/m2 |User defined snow load
Coefficients

Ce 1 Exposition coefficient (Normal site)

Ct 1 Thermal coefficient

With snow stops

Snow case : S1
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Left slope
wtlat) i1 {o2) S=u C:C.osy, =0.8x1x1x0.5=0.4kN/m2
ol ITTT] p=0.8
T al Right slope
S=mwm C.C.sik=0.8x1%x1%x0.5=0.4kN/m2
m =0.8
Snow case : S2
Left slope
wifad) §=0.5(1:C C5)=0.5x(0.8x1x1x0.5)=0.2kN/m2
05pnl) H l l l l I =0.8
i al Right slope
S=mm C.Csik=0.8x1x1%x0.5=0.4kN/m2
w=0.8
Snow case : S3
Left slope
S=m C:C.si =0.8x1%x1%x0.5=0.4kN/m2
witat) 0.5 pl{oi2) _
0T m=0.8
Tl al Right slope
S=0.5(u. C. C. sk) =0.5><(0.8><1x1x0.5) =0.2kN/m2
w =0.8
Normal snow : Sustainable / transitional project situation (kN/m2)
0]
0.4 0.4
0]
HEEEE
0z
0.4
(i)
RN
0.2
0.4
17.5% 17.5%
5 Study : Manege incl
5.1 Model definition
5.1.1 Model Points
Point coordinates
Point Point X Y Point Point X Y Point |Point name X Y
name name
- - m m - - m m - - m m
- 0 0 4 - 20 0 7 - 10 6.68
9 - 041 411 10 - 19.59 411 - - - -
5.1.2 Model Members
Properties of structural members
Group : Members not in a group
Member‘ Name ‘ Vertices Length Vy Property set| Section Material ‘ Link origin ‘ Link end
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Id
7 . 9-7 9.93 0:0;-1 P-1 “”ﬁ%"lm (39) GL24H
o (40)RR10x20
9 1-9 413 0:0:-1 P-1 50-120 (39) GL24H
10 - 10-7 9.93 0;0;1 P-1 (41)?2%)(120 (39) GL24H
o (40)RR10x20
11 4-10 413 0;0;1 P-1 %50-120 (39) GL24H
Section properties (standard members)
Part section Name S Sry Srz It ly 4 Wely Welz
name section
- - mm~2 mm~2 mm~2 mm~™4 mm~4 mm~4 mm~3 mm~3
(40) RR10x20x50- RR10x20x50| 100000 83333.333 | 83333.333 201338933.3) 208333333 83333333.3 8333333.33/1666666.67
120 3 3.33 3
(40) RR10x20x50- | RR10X20X12| 5 200000 200000 | /°B000168.7/288000000| ;1 10000| 48000000 | 4000000
120 0 9 00
(41) R20x120-60 | R20x120 240000 200000 200000 2864?;1604' 28800000000 800000000 | 48000000 | 8000000
(41) R20x120-60 R20x60 120000 100000 100000 1264:815679' 360080000 400000000| 12000000 | 4000000
Properties of wood materials
E_Omea E_ 90me |G_mea rho_m Service Initial
Name | — E 005 | - - G_005 — | rho k| ftOk | fcOk | fmk | fvk |f t90k | f c90k humidi
n an n ean class ty
N\ N
- MPa | MPa | MPa | MPa | MPa kg/3m kglsf“ MPa | MPa | MPa | MPa | MPa | MPa -
(39)
GL24H 11500 | 9600 300 650 540 420 385 19.2 24 24 35 05 25 2 12
5.1.3 Boundary conditions
Boundary conditions : Points
Boundary
Point |Point name | conditions U \% W TX Ty Tz Coordinate system
set
. . ) deg; deg; deg ; )
mm ; kN/m | mm ; kN/m | mm ; kN/m kN*m/rad | kN*m/rad | kN*m/rad
- BC-1 u=0 V=0 W=0 -
4 - BC-1 u=0 V=0 W=0 -
Manege incl
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Modele
5.2 Reactions basic case sets
5.2.1 :Charges permanentes
General properties of basic case set
Propert Boundary
Case Id Name sgts Y conditions| Nature | Category | Duration PsiO Psil Psi2 PsiE
set
1-G Charges permanentes P-1 BC-1 |Permanent - Permanent 1 1 1 1
Table of member distributed loads
Case Id Load user| Member Name Vx vy vz 1 P2 St End Coordina| Projectio
name labels te system n
- - - - - - - kN/m kN/m - - - -
1 7 - 0 -1 0 1.25 1.25 0% 100% G On beam
1 10 - 0 -1 0 1.25 1.25 0% 100% G On beam
Volumic forces (Proper weight,...)
Case Id Gx Gy Gz
- m/s2 m/s2 m/s2
1 0 -9.81 0

522

:S1

‘General properties of basic case set
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Propert STl T
Case Id Name ssts Y | conditions| Nature Category | Duration | PsiO Psil Psi2 PsiE
set
H inf
12 -S S1 P-1 BC-1 Snow Short term 0.5 0.2 0 0
1000m
Table of punctual loads on members
Case Ig | Loaduser | Member |\ Fx Fy Fz Mx My Mz | Position [C00TdINa
name labels te system
- - - - kN kN kN kN*m kN*m kN*m - -
12 7 - 0 0 0 0 0 0 0% G
Table of member distributed loads
Case Id Load user| Member Name Vx Vi Vz p1 P2 Start End Coordina | Projectio
name labels te system n
- - - - - - - kN/m kN/m - - - -
12 7 - 0 1 0 2 2 0% 100% G Hor'zloma
523 :S82
General properties of basic case set
Propert Boundary
Case Id Name ssts y conditions| Nature | Category | Duration Psi0 Psil Psi2 PsiE
set
H inf
13-S2 S2 P-1 BC-1 Snow Shortterm| 05 0.2 0 0
1000m
Table of punctual loads on members
Case Id Load user Member Name Fx Fy Fz Mx My Mz Position Coordina
name labels te system
- - - - kN kN kN kN*m kN*m kN*m - -
13 7 - 0 0 0 0 0 0 0% G
Table of member distributed loads
Case Id Load user| Member Name Vx vy vz 1 P2 St End Coordina | Projectio
name labels te system n
- - - - - - - kN/m kN/m - - - -
Horizon
13 7 - 0 1 0 1 1 0% 100% G © 'ZIO ta
524 :Vent:X+:PD-0.3
General properties of basic case set
Propert Boundary
Case Id Name ssts Y | conditions| Nature Category | Duration | PsiO Psil Psi2 PsiE
set
17-W | Vent:X+:PD-03 P-1 BC-1 Wwind - '”Stgzza”e 06 02 0 0

‘Table of member distributed loads
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Case Id Load user| Member Name Vx vy vz P1 P2 R End Coordina| Projectio
name labels te system n
- - - - - - - kN/m kN/m - - - -
17 - 0 -1 0 1.25 1.25 0% 100% G On beam
17 - 0 -1 0 1.25 1.25 0% 100% G On beam
525 :Vent:X+:DPO0.2
General properties of basic case set
Propert STl T
Case Id Name ssts Y conditions| Nature | Category | Duration PsiO Psil Psi2 PsiE
set
18-W2 | Vent:X+:DPO02 P-1 BC-1 Wwind - '”Stgzza”e 0.6 0.2 0 0
Table of member distributed loads
Case Id Load user| Member Name Vx vy Vz p1 P2 Start End Coordina| Projectio
name labels te system n
- - - - - - - kN/m kN/m - - - -
18 7 - 0 0 -1 1.05 1.05 0% 100% L On beam
5.2.6 Reactions basic case sets
Reactions table
Group : Vertices not in a group ()
Point Point name Case Id RFx RFy RFz RMx RMy RMz
- - - kN kN kN kKN*m KN*m kN*m
1 - 1-G 13.59 22.66 0 0 0 0
1 - 12-S 6.74 14.19 0 0 0 0
1 - 13-S2 3.37 7.09 0 0 0 0
1 - 17-W 4.46 14.29 0 0 0 0
1 - 18-W2 2.05 6.72 0 0 0 0
4 - 1-G -13.59 22.66 0 0 0 0
4 - 12-S -6.74 4.99 0 0 0 0
4 - 13-S2 -3.37 25 0 0 0 0
4 - 17-W -4.46 3.28 0 0 0 0
4 - 18-W2 -4.75 3.35 0 0 0 0
Total Total 1-G 0 45.33 0 0 0 0
Total Total 12-S 0 19.18 0 0 0 0
Total Total 13-S2 0 9.59 0 0 0 0
Total Total 17-W 0 17.57 0 0 0 0
Total Total 18-w2 -2.7 10.07 0 0 0 0
5.3 Results for ULS combinations
5.3.1 Loop on cases "Linear combinations” : ELU-STR
List of linear combinations
1 1.35G
2 1.35G+1.5S
3 1.35G+1.55+0.9W
4 1.35G+1.55+0.9W2
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5 1.35G+1.552
6 1.35G+1.552+0.9W
7 1.35G+1.552+0.9W2
8 1.35G+1.5W
9 1.35G+1.5W~+0.755
10 1.35G+1.5W~+0.7552
11 1.35G+15W2
12 1.35G+1.5W2+0.755
13 1.35G+1.5W2+0.7552
14 G
15 G+15S
16 G+1.55+0.9W
17 G+1.55+0.9W2
18 G+1.552
19 G+1.552+0.9W
20 G+1.552+0.9W2
21 G+L5W
22 G+L5W~+0.755
23 G+1.5W+0.7552
24 G+L5W2
25 G+15W2+0.755
26 G+1.5W2+0.7552
Synthesis : Min and Max internal forces N,V,M in members
Group : Members not in a group
Combin .
Type Rlelibs Name |Position Case Id ation Duratio N Vy Vz Mx My Mz
r labels n
type
- - - - - - - kN kN KN | kN*m | kN*m | kN*m
Nmax | 7 - | 100 14 ELU-STR Per:‘ta”e 1313 | 0 | 352 | 0 | -891 | 0
Vymax | 7 - 0.00 1 ELU-STR Per:‘ta”e 2463 | 0 | -2103| 0 | 6352 0
Vzmax | 11 - 1.00 4 ELu-sTR| MStBMBT 406 | 0 28.87 0 11834 o0
neous
Mxmax | 7 - | 000 1 ELU-sTR T 2463 | 0 | 2103 0 | e3s2 | 0
Mymax | 10 - 0.00 4 eLu-sTr| ™R 104 | 0 | 2745 o | 11834 o
neous
Mzmax | 7 - | 000 1 ELU-sTR T 2463 | 0 | 2103 | o0 | 6352 | 0
N min 9 - 0.00 3 ELu-sTR| MR o5 | o | 2587 | 0 0 0
neous
vymin | 7 - | 000 1 ELU-sTR T 2463 | 0 | 2103 | 0 | 6352 | 0
Vz min 7 - 0.00 3 ELU-sTR| MSAMA1 4591 | o | 4587 | o | 10851 o
neous
Mxmin | 7 - | 000 1 eu-sTR S 2463 | 0 | 2203 0 | e352 | o0
Mymin | 7 . 0.70 3 ELu-sTR| "SRR 536 0 0.06 0 | -4951 | o0
neous
Mzmin | 7 - 0.00 1 ELU-STR Pe”:ta“e 2463 | 0 | -2103| 0 | 6352 0
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Synthesis : Max internal stresses in members
Group : Members not in a group
Member St S¢ Sm
Type Name Case Id . (Compress . Smax axial| Shear Y Shear Z
labels (Traction) o) (Flexion)
- - - - MPa MPa MPa MPa MPa MPa
St
(Traction) 7 - 1 0 -0.15 1.32 -1.43 0 -0.13
max
Sc
(Compres 9 - 3 0 -0.68 231 -2.63 0 0.39
sion) max
Sm
(Flexion) 7 - 3 0 -0.24 2.7 -2.92 0 -0.29
max
Smax axial| - 3 0 -0.24 2.7 2,92 0 -0.29
max
Shear'y 7 - 1 0 -0.15 132 -1.43 0 -0.13
max
Shearz | - 4 0 -0.44 253 274 0 043
max
5.3.2 Loop on cases "Linear combinations" : ELS-UINST (Fléches instantanées)
List of linear combinations
1 S
2 S+0.6W
3 S+0.6W2
4 S2
5 S2+0.6W
6 S2+0.6W2
7 W
8 W+0.5S
9 W+0.552
10 W2
11 W2+0.5S5
12 W2+0.552
Synthesis : Min and Max internal forces N,V,M in members
Group : Members not in a group
Combin .
Type ':AIZ::S Name |Position Case Id ation Durnatlo N Vy Vz Mx My Mz
type
- - - - - - - kN kN kN kN*m | kN*m | kN*m
ELS- |Permane
N max 7 - 1.00 4 UINST nt -2.61 0 3.28 0 -2.44 0
ELS- |Permane
Vy max 7 - 0.00 1 UINST nt -10.19 0 -11.96 0 21.89 0
ELS- |Permane
Vz max 7 - 1.00 3 UINST nt -7.45 0 9.24 0 -5.93 0
Mxmax | 7 - 0.00 1 ELS- |Permane| 1519 | o | -1296| o0 | 2189 | o0
UINST nt
ELS- |Permane
My max 10 - 0.00 3 UINST nt -11.08 0 -4.28 0 36.55 0
Mz max 7 - 0.00 1 ELS- |Permane| -10.19 0 -11.96 0 21.89 0
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UINST nt
. ELS- |Permane
N min 9 - 0.00 2 UINST nt -23.58 0 711 0 0 0
. ELS- |Permane
Vy min 7 - 0.00 1 UINST nt -10.19 0 -11.96 0 21.89 0
. ELS- |Permane
Vz min 7 - 0.00 2 UINST nt -14.19 0 -16.55 0 30 0
. ELS- |Permane
Mx min 7 - 0.00 1 UINST nt -10.19 0 -11.96 0 21.89 0
. ELS- |Permane
My min 7 - 0.63 3 UINST nt -9.31 0 0 0 -23.05 0
. ELS- |Permane
Mz min 7 - 0.00 1 UINST nt -10.19 0 -11.96 0 21.89 0
Synthesis : Max internal stresses in members
Group : Members not in a group
Member St Sc Sm
Type Name Case Id . (Compress . Smax axial| Shear Y Shear Z
labels (Traction) ion) (Flexion)
- - - - MPa MPa MPa MPa MPa MPa
St
(Traction) 7 - 1 0 -0.04 0.82 -0.87 0 0.08
max
Sc
(Compres 9 - 2 0 -0.24 0.64 -0.75 0 0.11
sion) max
Sm
(Flexion) 7 - 2 0 -0.06 114 -1.21 0 0.11
max
Smaxaxiall 7 - 2 0 -0.06 114 121 0 011
max
Shear Y 7 - 1 0 -0.04 082 087 0 0.08
max
ShearZ |, - 3 0 -0.08 0.78 -0.82 0 013
max
5.3.3 Loop on cases “Linear combinations” : ELS-UFIN (Fléches finales)
List of linear combinations
1 G
2 G+S
3 G+S+0.6W
4 G+S+0.6W2
5 G+S2
6 G+S2+0.6W
7 G+S2+0.6W2
8 G+W
9 G+W+0.5S
10 G+W+0.552
11 G+W2
12 G+W2+0.5S
13 G+W2+0.552

‘Synthesis : Min and Max internal forces N,V,M in members
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Group : Members not in a group
Combin .
Type Membe Name |Position Case Id ation Duratio N Vy Vz Mx My Mz
r labels n
type
- - - - - - - kN kN kN kN*m kKN*m kN*m
ELS- |Permane
N max 7 - 1.00 1 UFIN nt -13.13 0 3.52 0 -8.91 0
ELS- |Permane
Vy max 7 - 0.00 1 UFIN nt -18.24 0 -15.58 0 47.05 0
Vzmax | 11 . 1.00 4 ELS- [Permane) 005 | o 20.4 0 836 0
UFIN nt
Mxmax | 7 - 0.00 1 ELS- Permane) 1004 | o | -1558| o | 4705 | o0
UFIN nt
ELS- |Permane
My max 10 - 0.00 4 UFIN nt -29.32 0 -19.86 0 83.6 0
Mzmax | 7 - 0.00 1 ELS-|Permane| 1004 | o | -1858| o | 4705 | o0
UFIN nt
. ELS- |Permane
N min 9 - 0.00 3 UFIN nt -47.49 0 18.37 0 0 0
. ELS- |Permane
Vy min 7 - 0.00 1 UFIN nt -18.24 0 -15.58 0 47.05 0
Vzmin | 7 - 0.00 3 ELS-|Permane| 2,43 | o | -3214| o | 7705 | o0
UFIN nt
Mxmin | 7 - 0.00 1 ELS-|Permane| 1004 | o | 1858 | 0 | 4705 | o0
UFIN nt
. ELS- |Permane
My min 7 - 0.71 3 UFIN nt -23.81 0 0.05 0 -34.18 0
Mzmin | 7 - 0.00 1 ELS-|Permane| 1004 | o | 1858 | o | 4705 | 0
UFIN nt
Synthesis : Max internal stresses in members
Group : Members not in a group
Member St sc Sm
Type Name Case Id . (Compress . Smax axial| ShearY Shear Z
labels (Traction) o) (Flexion)
- - - - MPa MPa MPa MPa MPa MPa
St
(Traction) 7 - 1 0 -0.11 0.98 -1.06 0 -0.1
max
Sc
(Compres 9 - 3 0 -0.47 1.64 -1.87 0 0.28
sion) max
Sm
(Flexion) 7 - 3 0 -0.17 1.88 -2.04 0 -0.2
max
Smax axiall ; 3 0 017 1.88 2,04 0 02
max
Shear Y 7 - 1 0 011 098 -1.06 0 01
max
Shearz |4 - 4 0 -0.32 1.79 -1.94 0 03
max
5.3.4 Loop on cases "Linear combinations™ : ELS-CR

List of linear combinations

1
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2 G+S
3 G+5+0.6W
4 G+S+0.6W2
5 G+S2
6 G+52+0.6W
7 G+S2+0.6W2
8 G+W
9 G+W~+0.55
10 G+W+0.552
11 G+W2
12 G+W2+0.55
13 G+W2+0.552
Synthesis : Min and Max internal forces N,V,M in members
Group : Members not in a group
Combin .
Type METTIEE Name |Position Case Id ation 2Rl N Vy Vz Mx My Mz
r labels n
type
- - - - - - - KN KN KN | kKN*m | kN*m | kN*m
N max 7 § 1.00 1 ELS-CR Pe”:ta”e 1313 | 0 352 0 -8.91 0
Vymax | 7 - 0.00 1 ELS-CR Per:‘ta”e 1824 | 0 | -1558| 0 | 4705 | ©
Vzmax | 11 § 1.00 4 ELS-CR Per:‘ta”e 2895 | 0 20.4 0 836 0
Mxmax | 7 y 0.00 1 ELS-CR Per:‘ta”e 1824 | 0 | -1558 | 0O 47.05 0
Mymax | 10 - 0.00 4 ELS-CR Pe”:ta”e 2932 | 0 |-1986| 0 83.6 0
Mzmax | 7 . 0.00 1 ELS-CR Pe”:ta”e 1824 | 0 | -1558| 0 | 4705 | 0
N min 9 . 0.00 3 ELS-CR Pe”:ta”e 4749 | 0 | 1837 | 0 0 0
vwmin | 7 . 0.00 1 ELS-CR Pe”:ta”e 1824 | 0 | -1558| 0 | 4705 | 0
Vz min 7 . 0.00 3 ELS-CR Pe":ta”e 3243 | 0 | 3214| o0 | 7705 | o0
Mxmin | 7 - 0.00 1 ELS-CR Pe”:ta“e 1824 | 0 | -1558 | 0O 47.05 0
Mymin | 7 - 071 3 ELS-CR Pe”:ta“e 2381 | 0 005 0 | -318| o0
Mzmin | 7 - 0.00 1 ELS-CR Pe”:ta“e 1824 | 0 | -1558 | 0O 47.05 0
Synthesis : Max internal stresses in members
Group : Members not in a group
Member St S15 Sm
Type Name Case Id . (Compress . Smax axial| ShearY Shear Z
labels (Traction) o) (Flexion)
- - - - MPa MPa MPa MPa MPa MPa
st
(Traction)| 7 ; 1 0 011 098 -1.06 0 01
max
sc 9 - 3 0 -0.47 1.64 -1.87 0 0.28
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(Compres
sion) max
Sm
(Flexion) 7 - 3 0 -0.17 1.88 -2.04 0 -0.2
max
Smiqxaix'a' 7 - 3 0 017 1.88 2,04 0 02
Sr:s:;Y 7 - 1 0 0.11 098 -1.06 0 0.1
Shr::)r(z 11 - 4 0 032 1.79 -1.94 0 03
5.4 Results for SLS combinations
5.4.1 Loop on cases "Linear combinations" : ELU-STR
List of linear combinations
1 1.35G
2 1.35G+1.58
3 1.35G+1.55+0.9W
4 1.35G+1.5S+0.9W2
5 1.35G+1.582
6 1.35G+1.552+0.9W
7 1.35G+1.552+0.9W2
8 1.35G+1.5W
9 1.35G+1.5W+0.75S
10 1.35G+1.5W+0.7552
11 1.35G+1.5W2
12 1.35G+1.5W2+0.75S
13 1.35G+1.5W2+0.75S2
14 G
15 G+1.5S
16 G+1.55+0.9W
17 G+1.55+0.9W2
18 G+1.5S2
19 G+1.552+0.9W
20 G+1.5S2+0.9W2
21 G+1.5W
22 G+1.5W+0.75S
23 G+1.5W+0.75S2
24 G+1.5W2
25 G+1.5W2+0.75S
26 G+1.5W2+0.7552
Envelope : Member displacements
Group : Members not in a group
Member Displace Displace
labels Name i Case Id o — Caseld | ulocal | Caseld | vlocal | Caseld | wlocal | Case Id
- - mm - mm - mm - mm - mm -
- 0 1 3.22 4 -1.25 1 0 1 -9.4 3
- 1 0.82 3 -0.11 17 0 1 1.26 1
10 - 1 1.01 17 -4.3 4 1 -7.89 3
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11 - o | 1 09 4 | 01 | a4 0 1 | a3 | 4|
5.4.2 Loop on cases "Linear combinations" : ELS-UINST (Fléches instantanées)
List of linear combinations
1 S
2 S+0.6W
3 S+0.6W2
4 S2
5 S2+0.6W
6 S2+0.6W2
7 w
8 W+0.5S
9 W+0.5582
10 w2
11 W2+0.5S
12 W2+0.552
Envelope : Member displacements
Group : Members not in a group
NIIer)T:e tl)ser Name IDr];sepr:?(i/e Case Id ?];Ser:]lfsf Caseld | ulocal | Caseld | vlocal | Caseld | wlocal | Case Id
- - mm - mm - mm - mm - mm -
- 0 1 1.64 3 0.9 11 0 1 -3.46 2
- 0 1 0.23 2 -0.05 0 1 -1 11
10 - 0 1 0.92 3 -2.03 0 1 -2.14
11 - 0 1 0.28 3 -0.02 0 1 21
5.4.3 Loop on cases “Linear combinations” : ELS-UFIN (Fléches finales)
List of linear combinations
1 G
2 G+S
3 G+S+0.6W
4 G+S+0.6W2
5 G+S2
6 G+S2+0.6W
7 G+S2+0.6W2
8 G+W
9 G+W+0.5S
10 G+W+0.552
11 G+W2
12 G+W2+0.5S
13 G+W2+0.552
Envelope : Member displacements
Group : Members not in a group
I\/II:tr:;?Ser Name I?:epr::(\:/e Case Id ?T:Ser;:f;? Caseld | ulocal | Caseld | vlocal | Caseld | wlocal | Case Id
- - mm - mm - mm - mm - mm -
7 - 0 1 2.67 4 -1.67 1 0 1 -9.26 3
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9 - 0 0.86 -0.11 9 0 1.68
10 - 0 1.06 -3.7 4 0 -8.38
11 - 0 0.92 -0.11 0 3.72
5.4.4 Loop on cases "Linear combinations™ : ELS-CR
List of linear combinations
1 G
2 G+S
3 G+S+0.6W
4 G+S+0.6W2
5 G+82
6 G+S2+0.6W
7 G+S2+0.6W2
8 G+W
9 G+W+0.5S
10 G+W+0.552
11 G+W2
12 G+W2+0.5S
13 G+W2+0.552
Envelope : Member displacements
Group : Members not in a group
N::g:; ?:r Name I?];Sepr:ff/e Case Id ?:er:fs: Caseld | ulocal | Caseld | vlocal | Caseld | wlocal | Case Id
- - mm - mm - mm - mm - mm -
- 0 1 22 4 -0.93 1 0 1 -6.59 3
- 0 1 0.58 3 -0.06 8 0 1 0.93 1
10 - 0 1 0.64 4 -2.96 4 0 1 -5.61 3
11 - 0 1 0.63 4 -0.07 4 0 1 3 4
5.5 WOOD : Rules Verifications
Members : Properties for rule verifications
Group : Members not in a group
. Buckling Buckling Lateljal Lat.eral
Member Id Name Property | SLS Ratios | Spansw Spans v e el s buckling |buckling (z-
(z+) )
Ls=0.17
(KIf=1)
Ls=0.17
(KIf=1)
L/Winst=300 Ls=0.17
7 - Wood L%C’;Z';iii Ls=1 Ls=1  |Ls=1 (KIf=1) |Ls=1 (KIf=1) L(:f;?? Ls=1 (KIf=1)
00 (KIf=1)
Ls=0.17
(KIf=1)
Ls=0.17
(KIf=1)
L/Winst=300 Ls=0.33
9 - Wood | L/Wfin=125 Ls=1 Ls=1 (KIf=1) |Ls=1 (KIf=1) | Ls=1 (KIf=1) | Ls=1 (KIf=1)
L/Wnetfin=2 Ls=0.33
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00 (KIf=1)
Ls=0.33
(KIf=1)
Ls=0.17
(KIf=1)
Ls=0.17
(KIf=1)
L/Winst=300 Ls=0.17
L/Wfin=125 _ _ _ _ _ _ (KIf=1) _ _
10 - Wood L/Wnetfin=2 Ls=1 Ls=1 Ls=1 (KIf=1) | Ls=1 (KIf=1) Ls=017 Ls=1 (KIf=1)
00 (KIf=1)
Ls=0.17
(KIf=1)
Ls=0.17
(KIf=1)
Ls=0.33
L/Winst=300 (KIf=1)
L/Wfin=125 Ls=0.33
11 - Wood L/Wnetfin=2 Ls=1 Ls=1 (KIf=1) Ls=1 (KIf=1) | Ls=1 (KIf=1) | Ls=1 (KIf=1)
00 Ls=0.33
(KIf=1)
EC5 : Standard wood members / Group : Members not in a group
Member properties ELU Results SLS results
Shear
. stresses Instantan . .
Tensile Final |Deflectio
and eous .
Axial- stresses tensile Lateral |deflectio GRS (502
Piece | Name | Section | Material . Shear |perpendi Buckling . ns (Rare | (Rare
Flexion stresses buckling | ns (Rare . ;
cular to . . combinat|combinat
_ | perpendi combinat| . .
the grain . ions) ions)
cular to ions)
the grain
4.95% 5.38%
0, 0, - - 0, 0, -
7 _ R20x69 | GL24H 12.95% | 14.43% 18.04% | 16.57% (1.64mm) | (2.67mm)
RR10x20x 1,63% 4,19%
0 0, - - 0, 0 ! ! -
9 _ 120 GL24H 11,94% | 20,57% 18,92% | 31,38% (0.23mm) | (0,86mm)
2,78% 2,14%
0, 0, - - 0, 0, ! ! -
10 _ R20x60 | GL24H 12,31% | 11,68% 17,55% | 17,54% (0.92mm) | (1,06mm)
RR10x20x 2,02% 4,45%
0, 0, - - 0, 0, ! ! -
11 _ 120 GL24H 12,63% | 21,79% 17,33% | 33,23% (0.28mm) | (0.92mm)
55.1 :Piece:7
ELU results
Axial stress resistance
ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =0,85/N =-27,6 KN /Vz = 6,97 KN / My = -35,47 KN*m
Criterium O Oy o -0, 2) —-2.,24 0
o _ + +k, =|- + +0, =0,13
EC5_FC1 12.95% ! (f ) e For 1= (17 .28)° 17,28 19,01 !
Shear resistance
ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =0/ N =-39,91 kN / Vz = -38,97 kN / My = 96,35 kN*m
Criterium [z. | _1-0,36] _
0 =———=0,14
EC5_Sz 14.43% foe 2,52

Buckling resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel = 0,85/ N =-27,6 kN /Vz = 6,97 kN / My = -35,47 KN*m
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Criterium
EC5 B2

18,04%

o [ T -0,2 —2,24 0
I + k. + |=| +0,7 + |=0,18
k f f f 0,13x17,28 17,28 19,01

Lateral buckling resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =0/ N =-39,91 kN / Vz = -38,97 kN / My = 96,35 kN*m

Criterium lowo | |2,01]
= =0,17
EC5 LB1 1657% ka fo,. 0,7x17,28
ELS results
Component w of the deflections (mm)
Winst Win — W
Segment Type W [
2,67-0 _
2% —4,95% - 0,38%
1(993m) | Span o 4 W2 (LC3) (L/200) (kdef=
3: S+0.6W2 (LC2) (L/300) : G+S+0.6W2 (LC3) (L/200) (kdef=0,8,
wcreep=0,47mm)

55.2 :Piece:9

ELU results

Axial stress resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel = 0,7/ N =-52,07 kN / Vz = 23,4 kN / My = 67,27 KN*m

Criterium
EC5_FC1

11,94%

| Ooou +am,u +k [ = —-0,26 +—2,06+07 0 120,12
fooir 7 Foon " Foe 17,28)° 17,28 17,28 '

Shear resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =0/ N =-54,45KkN /Vz = 23,16 kN

Criterium
EC5 Sz

20,57%

lz. 1_l0,52] _
fo. 2,52

0,21

Buckling resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel = 0,2/ N =-5393 kN / Vz = 23,21 kN / My = 19,15 kN*m

itari Oeou Oy [ —-0,42 -1,4 0
Criterium 18,92% | + kn + =] +0, + |1=0,19
EC5_B2 K. feou S i 0,18x17,28 17,28 17,28
Lateral buckling resistance
ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =1/ N =-50,56 kN / Vz = 23,55 kN / My = 96,35 KN*m
Criterium lo-. | _ 12,01] _
0, = =0,31
EC5_LB1 31.38% Kai fora 0,37x17,28
ELS results
Component w of the deflections (mm)
Winst Win — W
seQment Type Winst , aom Wt fin . adm
0,86-0 _
0,23 —1.63% e =4,19%
1(413m) |  Span o 3: G+S+0.6W (LC3) (L/200) (kdef=0,8
2: S+0.6W (LC2) (L/300) (LC3) (L/200) (kdef=0.8,
wcreep=0,28mm)
5.5.3 :Piece: 10
ELU results

Axial stress resistance
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ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =0/ N =-36,34 kN / Vz = -25,65 kN / My = 102,02 kN*m
Criterium Oeoa O O -0, 15) —-2,13 0
- + + ki =|- + , =0,12
EC5_FC1 12.31% ! (f ) e For 1= (17 .28)*% 17,28 19,01 !
Shear resistance
ELU-STR / 1: 1.35G (LC1) / Permanent / kmod = 0,6 / gamma_m = 1,25
xrel =0/ N =-2463 kN /Vz =-21,03 kN / My = 63,52 kN*m
Criterium [t | _|-0,2] _
0 — = " =0,12
EC5_Sz 11.68% foe 1,68
Buckling resistance
ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =1 /N =-2943 kN /Vz =0,13 kN / My = -19,34 kN*m
P [ Ooya e -0,25 —-1,61 0
Criterium 17 55% I +k, + =] +0,7 + |=0,18
EC5_B2 ! Koo feoe S foe 0,13 x17,28 17,28 19,01
Lateral buckling resistance
ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0,9 / gamma_m = 1,25
xrel =0/ N =-36,34 kN / Vz = -25,65 kN / My = 102,02 kN*m
Criterium low. | |2,13]
= =0,18
EC5_LB1 17.54% ki fura  0,7%x17,28
ELS results
Component w of the deflections (mm)
Winst Win — We
Segment Type Winst ., aom Whet . tin 2
o =2,78% = =2,14%
1(9,93m) Span ‘ ‘
3: S+0.6W2 (LC2) (L/300) 1: G (LC3) (L/200) (kdef=0,8, wcreep=0,47mm)
554 :Piece:11
ELU results

Axial stress resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0.9 / gamma_m = 1.25
xrel =0.7 /N =-38.34 kN / Vz = 24.77 kN / My = 71.23 kN*m

Criterium Oecos Gnre Onra —0.19 —-2.18 0 —
0 - + + kn =|- + +0 =0.13
EC5_FC1 12.63% ! (fr ) * F Fore 1= (17 28)°  17.28 728!
Shear resistance
ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0.9 / gamma_m = 1.25
xrel =0/ N =-40.73 kN / Vz = 2453 kN
Criterium |7.. | _10.55]
0 = =0.22
EC5_Sz 21.79% fo 2.52
Buckling resistance
ELU-STR / 1: 1.35G (LC1) / Permanent / kmod = 0.6 / gamma_m = 1.25
xrel =0.25/ N =-31.6 kN /Vz = 15.28 kN / My = 15.74 kN*m
ar Oeoa [ [ -0.23 —-1.04 0
Criterium 17.33% I +kn + [=] + |=0.17
EC5 B2 K. feou S frea 0.18x11.52 11.52 11.52

Lateral buckling resistance

ELU-STR / 2: 1.35G+1.5S (LC1) / Short term / kmod = 0.9 / gamma_m = 1.25
xrel =1 /N =-36.84 kN / Vz =24.92 kN / My = 102.02 kN*m

o | Gwse | |2.13|
Criterium 33.23% — =0.33
EC5 LB1 K fora 0.37x17.28

ELS results

Component w of the deflections (mm)
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Wi Wi — W.
Segment Type Winst . agm Weet . fin . aam
0.92-0
_— 0,
(413m) | S o = 2.02% P
1(4.13m pan ‘ . -
3 54062 (12 (U300) G082 () 11200 (kder=03,

5.6 STEEL : Rules Verifications

6 Study : Assemblage direct par organes 0O (Direct wood-wood

assembly)

6.1 Connection configuration

Properties of members and fasteners
Wood member 1 Wood member 2 Fasteners
Unique Id Section Unique Id Section -
- mm - mm -
Bolts :
GL24H 100 x 1200 GL24H 200 x 1200 Diameter : M16
Class: 6.8
6.2 Synthetic analysis of results
Member Id | Configurations Adr_n|55|bles Admlsmbles Rupture mode Fasteners working Result fendage
spacings al,a2 distance a3,a4 rate
- [mm] [mm] [mm] - [%] [%]
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i H 14 X
- - R CERrY e SR -
ale—m  efdl ”_—: . . 1 .'*
L
1 2.99 %
al > 78.8mm a3 > 64mm = FvEd=0.56 kN 13.25%
1 a2 > 64'1mm adsup > 48mm |l ((6) 2: 1.35G+1.5S) | Vzmax=23.55 kN
400 adinf > 48mm . Npo=-50.56 kN | ((6) 2: 1.35G+1.5S)
p—
100, 200 100 ) Vzpo=23.55 kN
al > 76.2mm a3 > 86mm . FvEd=0.56 kN 295 %
2 a2 > 64'1mm adsup > 55.3mm |l ((6) 2: 1.35G+1.5S) | Vzmax=38.97 kN
adinf > 48mm Npo=-39.91 kN | ((6) 2: 1.35G+1.5S)

* ik

Vzpo=-38.97 kN

EC5 requirement : (EC5 10.4.3(1)) Bolt holes in timber should have a diameter not more than d+1mm

Analysis of connecti

on stiffness

Member Id Kser Model Stiffness Stiffness Kser | Stiffnesses Ku | . secant . secant Connection
center stiffness Kser | stiffnesses Ku gaps
) ) mm kN/m ; kN/m ; kN/m ; kN/m ; mm - de
kN*m/rad kN*m/rad kN*m/rad kN*m/rad - 0eg
Kx=107642.6 Kx=103013
Kx=11975567 | Kx=7983711 |(\ref=09.14kN)|(Nref=59.14kN)| o ),
= Kz=51162.8 Kz=50092.7
1 = - Xc=0mm | Kz=1197556.7 | Kz=798371.1 (Vzref=26.72kN | (Vzref=26.72kN =0.5mm
R Zc=0mm | Kt=182629.34 | Kt=121752.89 ' ) ' Gap A©
Beta=3.31 Beta=2.64 Kt=1407 42 Kt=1402.01 =0.04deg
(Myref=1kN*m)|(Myref=1kN*m)
Kx=85277.3 Kx=82345.4
Kx=1197556.7 | Kx=798371.1 |(\ef=45.9LkN)|(Nref=4S91kN)l o
= Kz=85206.9 Kz=82279.7
= . Xc=0mm | Kz=1197556.7 | Kz=798371.1 =0.5mm
2 T = k- (Vzref=45.87kN |(Vzref=45.87kN
s Zc=0mm | Kt=182629.34 | Kt=121752.89 ) Gap A6
Beta=1.65 Beta=1.32 Kt=1407 42 Kt=1402.01 =0.04deg
(Myref=1kN*m)|(Myref=1kN*m)
6.3 Global analysis for all combinations
6.3.1 Connection forces
Connection forces member : 1
Combination Type Duration N left Vz left My left N right Vz right My right
- - - [kN] [kN] [kN*m] [kN] [kN] [KN*m]
1:(6) 1: 1.35G ELU-STR Permanent 0 0 0 -28.38 15.6 0
2:(6) 2: 1.35G+1.5S ELU-STR | Short term 0 0 0 -50.56 23.55 0
3:(6)3: 1.356+1.55+0.9W| ELU-STR '”Stanza”eou 0 0 0 -59.14 26.72 0
4:(6) 4 Instantaneou
135G+1 5540 9W2 ELU-STR s 0 0 0 -56.77 24.78 0
5:(6) 5: 1.35G+1.5S2 ELU-STR | Short term 0 0 0 -39.47 19.57 0
6:(6)6: Instantaneou
1.35G+1 552+0.9W ELU-STR s 0 0 0 -48.05 22.75 0
7:6)7: Instantaneou
1.35G+1 552+0.9W2 ELU-STR s 0 0 0 -45.68 20.81 0
8:(6) 8: 1.35G+15W ELU-STR '”Stanza”eou 0 0 0 4267 20.89 0
9:(6)9: ELU-STR |Instantaneou 0 0 0 -53.76 24.87 0
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1.35G+1.5W+0.75S s
10: (6) 10: Instantaneou
1.35G+1.5W+0.7552 ELU-STR s 0 0 0 -48.:22 22.88 0
11:(6) 11: 1.35G+15W2 | ELU-STR '”Stanza”ec’“ 0 0 0 -38.72 17.66 0
12:(6) 12: Instantaneou
135G L BW+0.75S ELU-STR ; 0 0 0 -49.81 21.63 0
13:(6) 13: Instantaneou
1 356+ 1 BW2+0.7552 ELU-STR ; 0 0 0 -44.27 19.64 0
14:(6) 14: G ELU-STR | Permanent -21.03 11.55
15 : (6) 15: G+1.58 ELU-STR | Short term 0 0 -4321 195
16:(6) 16: G+155+09W | ELU-STR '“Stanga”eou 0 0 0 5178 2268 0
17:(6) 17: G+155+09W2 | ELU-STR 'nStanzaneou 0 0 0 -49.41 20.74 0
18: (6) 18: G+1.552 ELU-STR Short term 0 0 0 -32.12 1553 0
19:(6) 19: G+1552+0.9W | ELU-STR '”Stanza”eou 0 0 0 -40.69 187 0
20 (6) 20: Instantaneou
G+ 55240 9W2 ELU-STR ; 0 0 0 -38.32 16.76 0
21:(6) 21: G+L5W ELU-STR '“Stanza”eou 0 0 0 -3531 16.85 0
221 (6) 22: G+1.5W+0.755 | ELU-STR '“Stanza”eou 0 0 0 -46.4 20.82 0
23:(6) 23: Instantaneou
L BVYD 7552 ELU-STR ; 0 0 0 -40.86 18.84 0
24 (6) 24: G+1.5W2 ELU-STR '“Stanga”eou 0 0 0 -31.36 1361 0
25:(6) 25: Instantaneou
P ELU-STR ; 0 0 0 -42.45 17.59 0
26 : (6) 26: Instantaneou
e L BW.0.7552 ELU-STR ; 0 0 0 -36.91 156 0
Connection forces member : 2
Combination Type Duration N left Vz left My left N right Vz right My right
- - - [kN] [kN] [kN*m] [kN] [kN] [kN*m]
1:(6)1:1.35G ELU-STR | Permanent 0 0 0 -24.63 -21.03 0
2:(6) 2: 1.35G+1.58 ELU-STR | Short term 0 0 0 -39.01 -38.97 0
3:(6) 3: 1.35G+1.55+0.9W| ELU-STR '”Stanzaneou 0 0 0 4591 -45.87 0
4:(6) 4 Instantaneou
1 35641 55+0.9W2 ELU-STR ; 0 0 0 -43.25 -44.34 0
5:(6) 5: 1.35G+1.552 ELU-STR | Short term 0 0 0 -32.27 -30 0
6:(6)6: Instantaneou
1 35041 559+0.9W ELU-STR ; 0 0 0 -38.27 -36.9 0
7:6)7: Instantaneou
13501155940 9W2 ELU-STR ; 0 0 0 -35.61 -35.37 0
8:(6) 8: 1.35G+L5W ELU-STR 'ns‘tan;a”eou 0 0 0 -34.63 -3253 0
9:(6)9: Instantaneou
1 35041 SWA0.75S ELU-STR ; 0 0 0 -42.27 415 0
10: (6) 10: Instantaneou
135G+ 1 BW+0.7552 ELU-STR ; 0 0 0 -38.45 -37.01 0
11:(6) 11: 1.35G+15W2 | ELU-STR '”Stanza”eou 0 0 0 3021 29.98 0
12:(6) 12: ELU-STR |Instantaneou 0 0 0 -37.85 -38.94 0
ACORD 6.4.0 itech : 8 Quai Bir Hakeim https://acord.io

Tel+33(0)1 49 76 12 59




itech

Project name :

A 8 Quai Bir Hakeim Droeet date : 26/39

94 410 SAINT MAURICE g :
1.35G+1.5W2+0.75S s
13:(6) 13: Instantaneou
1.35G+1.5W2+0.7552 ELU-STR s 0 0 0 ~3403 ~34.46 0
14:(6) 14: G ELU-STR | Permanent 0 0 -18.24 -15.58
15:(6) 15: G+1.5S ELU-STR Short term 0 0 -33.52 -33.52
16 (6) 16: G+1.55+09W | ELU-STR '“Stanga"eou 0 0 0 -3952 -40.41 0
17:(6) 17: G+155+09W2 | ELU-STR '"Stanza"eou 0 0 0 -36.87 -38.88 0
18:(6) 18: G+1.552 ELU-STR | Short term 0 0 0 -25.88 -24.55 0
19 (6) 19: G+1.552+09W | ELU-STR '”Stanza”eou 0 0 0 -31.88 -31.44 0
20: (6) 20: Instantaneou
G41552+0.9W2 ELU-STR R 0 0 0 29.23 29.91 0
21:(6) 21 G+15W ELU-STR '”Stanza”eou 0 0 0 -28.25 27,07 0
22 (6) 22: G+L5W+0.755 | ELU-STR '”Stanza”eou 0 0 0 -35.89 -36.04 0
23:(6) 23: Instantaneou
41 EW0.7552 ELU-STR . 0 0 0 -32.07 -31.56 0
24 (6) 24: G+1.5W2 ELU-STR '“Stanga"eou 0 0 0 2382 2452 0
25:(6) 25: Instantaneou
41 EW240.75S ELU-STR . 0 0 0 -31.46 -33.49 0
26 : (6) 26: Instantaneou
41 EW2+0.7552 ELU-STR . 0 0 0 -27.64 -29.01 0
6.3.2 Forces and working rates of fasteners
Forces of fasteners on members (Worse linear combination for every member)

Member : 1 Member : 2
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‘Notations for fastener verifications
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ijEd:""—&'; FuEd
FvEd Force applied by the fastener on the member
AlphaFvEd Angle between force FvEd and wood fibers
FvRd Design capacity of the fastener
Working rate of fasteners for member : 1

Combination Fastener kmod FvEd Alpha FvEd Mode FvRd Rate

- - - [kN] [deq] - [kN] [%]
1:(6)1:1.35G 10 0.6 0.32 151.21 k 12.7 255 %
2:(6) 2: 1.35G+1.5S 27 09 0.56 155.03 k 18.63 2.99 %
3:(6) 3: 1.35G+1.55+0.9W 30 11 0.65 155.68 k 22.68 2.86 %
4:(6) 4 0
1.35G+1.55+0.9W2 30 11 0.62 156.42 k 2258 274 %
5:(6) 5: 1.35G+1.552 30 0.9 0.44 153.63 k 18.79 2.35%
6:(6)6: 0
1.35G4155240.9W 10 11 0.53 154.66 k 22.82 233 %
7:06)7: 0
1.35G+155240.9W2 29 11 0.5 15551 k 2271 221 %
8:(6) 8: 1.35G+1.5W 30 11 0.48 153.91 k 22,92 207 %

9:(6)9: 0
1.35G+1 5W+0.755 25 11 0.59 155.18 k 22.75 26 %
10: (6) 10: 0
1.35G+1 5W+0.7552 70 11 0.53 154.62 k 22.83 234 %
11:(6) 11: 1.35G+1.5W2 10 11 0.43 155.49 k 2271 1.87 %
12:(6) 12: 0
1.35G+1.5W2+0.755 23 11 0.54 156.53 k 2257 241 %
13:(6) 13: 0
1.35G+1.5W240.7552 70 11 0.48 156.07 k 22.63 214 %
14:(6) 14:G 23 0.6 0.24 151.21 k 12.7 1.89 %
15: (6) 15: G+1.5S 22 0.9 0.47 155.71 k 18.56 2.55 %
16 : (6) 16: G+1.55+0.9W 30 11 0.57 156.35 k 22.59 25%
17 : (6) 17: G+1.55+0.9W2 67 11 0.54 157.23 k 2247 2.38 %
18: (6) 18: G+1.5S2 4 0.9 0.36 154.2 k 18.72 191 %
19:(6) 19: G+1.552+0.9W 30 11 0.45 15531 k 22.73 1.97 %
20: (6) 20: 0
G+1.55240 9W2 93 11 042 156.37 k 22.59 1.85%
21:(6) 21: G+1.5W 10 11 0.39 154.49 k 2284 171 %
22 : (6) 22: G+1.5W+0.75S 30 11 051 155.83 k 22.66 224 %
23:(6) 23: 0
G+1 5W+0.7552 70 11 0.45 155.25 k 22.74 1.98 %
24:(6) 24: G+1.5W2 21 11 0.34 156.54 k 2257 152 %
25:(6) 25: 0
G+1.5W24+0.75S 14 11 0.46 1575 k 2243 2.05 %
26 : (6) 26: 9
G+1.5W240.7552 20 11 0.4 157.09 k 22.49 1.78 %

Working rate of fasteners for member : 2

Combination Fastener kmod FvEd Alpha FvEd Mode FvRd Rate

- - - [kN] [deq] - [kN] [%]
1:(6)1:1.35G 90 0.6 0.32 151.21 k 13.87 233 %
2:(6) 2: 1.35G+1.5S 100 09 0.56 155.03 k 21.14 2.64 %
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3:(6) 3: 1.35G+1.55+0.9W 100 11 0.65 155.68 k 259 251 %
4:(6) 4 [)
1.35G+1 55+0.9W2 98 11 0.62 156.42 k 25.97 2.38 %
5:(6) 5: 1.35G+1.5S52 98 0.9 0.44 153.63 k 21.02 21%
6:(6)6: 0
1.35G+1.55240.9W 100 11 0.53 154.66 k 258 2.06 %
7:6)7: 0
1.35G+1.55240.9W2 100 11 0.5 15551 k 25.88 1.94 %
8:(6) 8: 1.35G+1.5W 98 11 0.48 15391 k 2572 1.85 %
9:(6)9: 0
1.35G+1 5W+0.755 100 11 0.59 155.18 k 2585 229 %
10: (6) 10: 0
1.35G+1 5W+0.7552 100 11 0.53 154.62 k 25.79 2.07 %
11:(6) 11: 1.35G+1.5W2 100 11 0.43 155.49 k 25.88 1.64 %
12:(6) 12: 0
1.35G+1 5W240.755 98 11 0.54 156.53 k 2598 2.09 %
13:(6) 13: 9
1.35G+1 5W2+0.7552 100 11 0.48 156.07 k 2594 1.87 %
14:(6) 14: G 98 0.6 0.24 15121 k 13.87 1.73 %
15:(6) 15: G+1.5S 100 0.9 0.47 155.71 k 21.19 224 %
16 : (6) 16: G+1.55+0.9W 95 11 0.57 156.35 k 2597 218 %
17:(6) 17: G+1.55+0.9W2 100 11 0.54 157.23 k 26.06 2.06 %
18: (6) 18: G+1.5S2 100 0.9 0.36 154.2 k 21.07 1.69 %
19: (6) 19: G+1.552+0.9W 98 11 0.45 155.31 k 25.86 1.73 %
20: (6) 20: 0
G+155240.9W2 93 11 0.42 156.37 k 2597 1.61 %
21:(6) 21: G+1.5W 100 11 0.39 154.49 k 2578 152 %
22 : (6) 22: G+1.5W+0.75S 98 11 051 155.83 k 2592 1.96 %
23:(6) 23 9
G+15W+0.7552 100 11 0.45 155.25 k 25.86 1.74 %
24 : (6) 24: G+1.5W2 98 11 0.34 156.54 k 25.99 132%
25:(6) 25: 0
G+1.5W240.755 98 11 0.46 1575 k 26.08 1.76 %
26 : (6) 26: 0
G+1.5W2+0.7552 100 11 0.4 157.09 k 26.04 154 %
6.3.3 Splitting results
Verification splitting and shear forces (Worse linear combination for every member)
Member : 1 Member : 2
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Notations for verification splitting and shear force

i l . * . he
t ! ‘h . ] . [Zonestl)
* r l he .l -
I 1 & I {Zone<0) . L.
Fz«0 Fz:0 F0Ed (<0) F90Ed {=0)
Zone (Positive) |Zone where the vertical component of fastener force on member is positive
Zone (Negative) |Zone where the vertical component of fastener force on member is negative
he Loaded edge distance for the considered zone
FOOEd Resultant of vertical forces Fz for the considered zone (given only for information)
FvEd Maximum shear force in the connection
FOORd Design value of the splitting capacity
FvRd Design value of shear resistance for the considered zone
Rate Ration between FvEd and the minimal value of FO0Rd and FvRd

Verification splitting and shear for member : 1

Combination Zone kmod he F90Ed FvEd FOORd FvRd Rate
- - - [mm] [kN] [kN] [kN] [kN] [%]

1:(6) 1: 1.35G Negative 0.6 1050 -15.6 15.6 118.44 151.52 13.17 %
2:(6) 2: 1.35G+1.5S Negative 0.9 1050 -23.55 2355 177.66 227.28 13.25 %
3:(6) 3: 1.35G+1.55+0.9W | Negative 11 1050 -26.72 26.72 217.14 277.79 1231 %
4:(6) 4 . 0
135G+155+0 9W2 Negative 11 1050 24.78 24.78 217.14 277.79 1141 %
5:(6) 5: 1.35G+1.552 Negative 09 1050 -19.57 19.57 177.66 227.28 11.02 %
6:(6)6: . 0
1.35G+1.552+0 9W Negative 11 1050 -22.75 22.75 217.14 277.79 10.48 %
7@ Negative 11 1050 -20.81 20.81 217.14 277.79 9.58 %
1.35G+1.552+0.9W2 9 ' ' ' ' ' e
8:(6) 8: 1.35G+1.5W Negative 11 1050 -20.89 20.89 217.14 277.79 9.62 %
9:(6)9: . o
1 35G+1 5W+0 755 Negative 11 1050 24.87 24.87 217.14 277.79 1145 %
10: (6) 10: Negative 11 1050 -22.88 22.88 217.14 277.79 10.54 %
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1.35G+1.5W+0.7552
11:(6) 11: 1.35G+1.5W2 Negative 11 1050 -17.66 17.66 217.14 277.79 8.13 %
12:(6) 12: . o
1 35G4+1 5W240 755 Negative 11 1050 21.63 21.63 217.14 277.79 9.96 %
13:(6) 13: . [)
135G+ 1 5W2+0.7552 Negative 11 1050 19.64 19.64 217.14 277.79 9.05 %
14:(6) 14: G Negative 0.6 1050 -11.55 11.55 118.44 151.52 9.76 %
15: (6) 15: G+1.5S Negative 0.9 1050 -195 195 177.66 227.28 10.98 %
16 : (6) 16: G+1.55+0.9W Negative 11 1050 -22.68 22.68 217.14 277.79 10.44 %
17 :(6) 17: G+1.55+0.9W2 | Negative 11 1050 -20.74 20.74 217.14 277.79 9.55%
18:(6) 18: G+1.552 Negative 09 1050 -15.53 15.53 177.66 227.28 8.74 %
19: (6) 19: G+1.552+0.9W | Negative 11 1050 -18.7 18.7 217.14 277.79 8.61 %
20: (6) 20: . 0
G+1.552+40.9W2 Negative 11 1050 -16.76 16.76 217.14 277.79 7.72%
21:(6) 21: G+1.5W Negative 11 1050 -16.85 16.85 217.14 277.79 7.76 %
22:(6) 22: G+1.5W+0.75S | Negative 11 1050 -20.82 20.82 217.14 277.79 9.59 %
23:(6) 23: . 0
G+1.5W+0.7552 Negative 11 1050 -18.84 18.84 217.14 277.79 8.67 %
24:(6) 24: G+1.5W2 Negative 11 1050 -13.61 1361 217.14 277.79 6.27 %
25 (6) 25: . 9
G+15W240.75S Negative 11 1050 17.59 17.59 217.14 277.79 81%
26 : (6) 26: . 9
G+1.5W2+0.7552 Negative 11 1050 15.6 15.6 217.14 277.79 718 %
Verification splitting and shear for member : 2
Combination Zone kmod he FOOEd FvEd FO0Rd FvRd Rate
- - - [mm] [kN] [kN] [kN] [kN] [%]
1:(6) 1:1.35G Positive 0.6 953.6 21.03 21.03 88.06 137.61 23.89 %
2:(6) 2: 1.35G+1.5S Positive 09 953.6 38.97 38.97 132.1 206.41 295%
3:(6) 3: 1.35G+1.55+0.9W | Positive 11 953.6 45.87 45.87 161.45 252.28 2841 %
4:(6) 4 . 0
135G+1 5540 9W2 Positive 11 953.6 44.34 44.34 161.45 252.28 27.46 %
5:(6) 5: 1.35G+1.552 Positive 09 953.6 30 30 132.1 206.41 2271 %
6:(6)6: " 0
1.35G+1.55240.9W Positive 11 953.6 36.9 36.9 161.45 252.28 22.85%
e Positive 11 953.6 35.37 35.37 16145 25228 | 2191 %
1.35G+1552+0.9W2 ' ' ' ' ' ' o
8:(6) 8: 1.35G+1.5W Positive 11 953.6 3253 3253 161.45 252.28 20.15 %
9:(6)9: " 0
1.35G+1.5W+0755 Positive 11 953.6 415 415 161.45 252.28 257 %
10:(6) 10: " 0
1.35G+1 5W+0.7552 Positive 11 953.6 37.01 37.01 161.45 252.28 22.92 %
11:(6) 11: 1.35G+1.5W2 Positive 11 953.6 29.98 29.98 161.45 252.28 18.57 %
12:(6) 12: " o
1 35G+1 5W240 755 Positive 11 953.6 38.94 38.94 161.45 252.28 2412 %
13:(6) 13: " o
135G+ 1 5W2+0.7552 Positive 11 953.6 34.46 34.46 161.45 252.28 2134 %
14:(6) 14: G Positive 0.6 953.6 15.58 15.58 88.06 137.61 17.69 %
15: (6) 15: G+1.5S Positive 0.9 953.6 3352 3352 1321 206.41 2537 %
16: (6) 16: G+1.55+0.9W Positive 11 953.6 40.41 4041 161.45 252.28 25.03 %
17 :(6) 17: G+1.55+0.9W2 Positive 11 953.6 38.88 38.88 161.45 252.28 24.08 %
18:(6) 18: G+1.552 Positive 09 953.6 24.55 2455 1321 206.41 18.58 %
19: (6) 19: G+1.552+0.9W Positive 11 953.6 3144 3144 161.45 252.28 19.48 %
20: (6) 20: Positive 11 953.6 2991 2991 161.45 252.28 18.53 %
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G+1.552+0.9W2

21: (6) 21: G+15W Positive 11 953.6 27.07 27.07 161.45 25228 | 1677%
22:(6) 22: G+1L5W+0755 | Positive 11 953.6 36.04 36.04 161.45 25228 | 2232%
23:(6) 23: . 0
oL ova07550 Positive 11 9536 3156 31.56 161.45 25228 | 1955%
24 (6) 24: G+1L5W2 Positive 11 953.6 2452 24,52 161.45 25228 | 1519%
25 (6) 25: N ,
LB 0.755 Positive 11 9536 33.49 33.49 161.45 25228 | 2074%
26 (6) 26: N ,
L EN2r0.7552 Positive 11 9536 29,01 29,01 161.45 25228 | 17.97%

7 Study : Assemblage indirect 2 pieces_0 (Wood assembly with metal
auxiliary part)

7.1 Connection configuration

General properties by member

Wood member Auxiliary pieces Fasteners
Member Id Unique Id Section Nature Configuration Thickness -
- - mm - - mm -
Bolts :
1 GL24H 200 x 600 S 235 One internal plate 5 Diameter : M12
Class : 6.8
Bolts :
2 GL24H 200 x 600 S 235 One internal plate 5 Diameter : M12
Class: 6.8
7.2 Synthetic analysis of results
Member Id | Configurations S;)A:IC?;?Z;?ZZ dli:?gf?:;; Rupture mode Fastenerr:t\e/vorklng Result fendage
- [mm] [mm] [mm] - [%] [%]
; il A
i =1
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12.55 %
55 % 1312 %
200 FVEd=2.29 kN Vzmax=18.61 kN
1 oS 9rs al > 60mm a3 > 84mm ((7) 2: 1.35G+1.5S) ((_7) 4'.
2>4 4 > 4 Npo=-25.55 kN )
() Vzpo=14.6 kN )
Mc=3.65 kN*m
1111 %
T =
200 FvEd=1.35 kN 714 %
s, 975 al>60mm a3 > 84mm ((7) 1: 1.35G)
2 Vzmax=4.93 kN
* a2 > 48mm a4 > 48mm Npo=-17.72 kN ((7) 1: 1.356)
) Vzpo=-4.75 kN o
Mc=-1.19 KN*m

EC5 requirement : (EC5 10.4.3(1)) Bolt holes in timber should have a diameter not more than d+1mm
EC5 requirement : (EC5 10.4.3(1)) Bolt holes in steel plates should have a diameter not more than Max(d+2mm, 1.1d)

Analysis of connection stiffness

Member Id Kser Model Stiffness Stiffness Kser | Stiffnesses Ku | . Secant . secant Connection
center stiffness Kser | stiffnesses Ku gaps
_ ) mm kN/m ; kN/m ; kN/m ; kN/m ; mm - de
kN*m/rad kN*m/rad kN*m/rad kN*m/rad e
Kx=18443.8 Kx=18057.5
Kx=4311204 | Kx=287413.6 | (NEFm28.9KN) | (Nref=28.9kN) | ),
Kz=12062 Kz=11895.6
1 e Xc=250mm | Kz=431120.4 | Kz=287413.6 (Vzref=18 61kN| (Vzref=18.61kN =15mm
Zc=0mm Kt=17963.35 | Kt=11975.57 ) ' ) ' Gap A6
Beta=1.3 Beta=1.04 Kt=192 29 Kt=19126 =0.29deg
(Myref=1kN*m)|(Myref=1kN*m)
Kx=21520 Kx=20894.2
Kx=359267 Kx=239511.3 |(Nref=34.34kN)|(Nref=34.34kN) Gap Au
2 M- Xc=250mm | Kz=359267 Kz=239511.3 Kz=3137.2 Kz=3123.6 =1.5mm
o Zc=0mm Kt=11676.18 Kt=7784.12 | (Vzref=4.75kN) | (Vzref=4.75kN) Gap A6
Beta=0.85 Beta=0.68 Kt=164.32 Kt=163.17 =0.34deg
(Myref=1kN*m)|(Myref=1kN*m)
Stiffness center for all fasteners of plate : Xp=-22mm ; Zp=-64.7mm
7.3 Global analysis for all combinations
7.3.1 Connection forces
Connection forces member : 1
Combination Type Duration N left Vz left My left N right Vz right My right
- - - [kN] [kN] [kN*m] [kN] [kN] [kN*m]
1:(7)1:1.35G ELU-STR | Permanent 0 0 0 -17.72 475 0
2:(7) 2: 1.35G+1.5S ELU-STR Short term 0 0 0 -25.55 146 0
3:(7) 3 1.35G+155+09W| ELU-STR '”Stanzaneou 0 0 0 -28.67 18.49 0
4:(7) 4 Instantaneou
1.35G+1.55+0.9W2 ELU-STR s 0 0 0 -28.9 18.61 0
5:(7)5: 1.35G+1.552 ELU-STR Short term 0 0 0 -21.64 9.67 0
6:(7)6: Instantaneou
1.35G+1.552+0 9W ELU-STR s 0 0 0 -24.75 13.56 0
7:(NT: Instantaneou
1.35G+1.552+0 9W?2 ELU-STR s 0 0 0 -24.99 13.69 0
8:(7) 8: 1.35G+L5W ELU-STR 'ns‘tanza”eou 0 0 0 2291 11.23 0
9:(7)9: ELU-STR |Instantaneou 0 0 0 -26.82 16.16 0
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1.35G+1.5W+0.755 s
10: (7) 10: Instantaneou
1.35G+1.5W+0.7552 ELU-STR s 0 0 0 ~2481 187 0
11:(7) 11: 1.35G+15W2 | ELU-STR '”Stanzaneou 0 0 0 233 11.44 0
12:(7) 12 Instantaneou
L 5L EW240.75S ELU-STR . 0 0 0 -27.22 16.37 0
13:(7) 13 Instantaneou
L 5L BW240.7552 ELU-STR . 0 0 0 -25.26 139 0
14:(7)14: G ELU-STR | Permanent -13.13 3.52
15:(7) 15: G+1.55 ELU-STR | Short term 0 0 -20.96 1337
16:(7) 16: G+155+09W | ELU-STR '“Stanga”eou 0 0 0 24,07 17.26 0
171 (7) 17: G+155+09W2 | ELU-STR 'nStanzaneou 0 0 0 2431 17.38 0
18:(7) 18: G+1.552 ELU-STR Short term 0 0 0 -17.04 8.44 0
19 (7) 19: G+1552+0.9W | ELU-STR '”Stanza”eou 0 0 0 -20.16 12.33 0
20: (7) 20: Instantaneou
1559+ 0.0W2 ELU-STR . 0 0 0 -20.39 12.46 0
21:(7) 21: G+15W ELU-STR '“Stanza”eou 0 0 0 -1831 10 0
221 (7) 22: G+15W+0.755 | ELU-STR '“Stanza”eou 0 0 0 2223 14.93 0
23:(7) 23 Instantaneou
oL oer0.7552 ELU-STR . 0 0 0 -20.27 12.47 0
24 (7) 24: G+1.5W2 ELU-STR '“Stanga”eou 0 0 0 -1871 1021 0
25:(7) 25: Instantaneou
LoV 0.75S ELU-STR . 0 0 0 22,62 15.14 0
26:(7) 26: Instantaneou
L BVi2e0.7552 ELU-STR . 0 0 0 -20.66 12.67 0
Connection forces member : 2
Combination Type Duration N left Vz left My left N right Vz right My right
- - - [kN] [kN] [kN*m] [kN] [kN] [kN*m]

1:(7)1:1.35G ELU-STR | Permanent 0 0 0 -17.72 -4.75 0
2:(7) 2: 1.35G+1.55 ELU-STR | Short term 0 0 0 -29.43 013 0
3:(7)3: 1.356+155+0.9W| ELU-STR '”Stanzaneou 0 0 0 -34.07 168 0
4:(7) 4 Instantaneou
L1 BSH0.OWD ELU-STR . 0 0 0 -34.34 167 0
5:(7) 5: 1.35G+1.552 ELU-STR | Short term 0 0 0 2357 -2.44 0
6:(7)6: Instantaneou
L ALt 1 55240, ELU-STR . 0 0 0 -28.22 -0.62 0
7:(NT: Instantaneou
L1 5S2+0.0W2 ELU-STR . 0 0 0 -28.48 -0.64 0
8:(7) 8: 1.35G+L5W ELU-STR 'ns‘tan;a”eou 0 0 0 -25.46 172 0
9:(7)9: Instantaneou
LAt BW+0.75S ELU-STR . 0 0 0 -31.31 0.59 0
10:(7) 10: Instantaneou

ELU-STR -28. -0.57
1.35G+1.5W+0.7552 u-s s 0 0 0 8.38 05 0
11:(7) 11: 1.35G+15W2 | ELU-STR '”Stanganeou 0 0 0 259 174 0
12:(7) 12: ELU-STR |Instantaneou 0 0 0 -31.75 0.57 0
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1.35G+1.5W2+0.75S s
13:(7) 13: Instantaneou
1.35G+1.5W2+0.7552 ELU-STR s 0 0 0 ~2883 -0.59 0
14:(7) 14: G ELU-STR | Permanent 0 0 -13.13 -3.52
15:(7) 15: G+1.5S ELU-STR Short term 0 0 -24.84 11
16:(7) 16: G+155+09W | ELU-STR '“Stanza”eou 0 0 0 -29.48 291 0
171 (7) 17: G+155+09W2 | ELU-STR '“Stanza”eou 0 0 0 29.74 29 0
18:(7) 18: G+1.552 ELU-STR | Short term 0 0 0 -18.98 -1.21 0
19 (7) 19: G+15S2+09W | ELU-STR '”Stanza”eou 0 0 0 2362 0.61 0
20: (7) 20: Instantaneou
1 55240.9W2 ELU-STR R 0 0 0 23.89 0.6 0
21:(7) 2L G+15W ELU-STR '”Stania”eou 0 0 0 -20.86 -0.49 0
22:(7) 22: G+L5W+0.755 | ELU-STR '”Sta”?”eou 0 0 0 26.72 182 0
23:(7) 23 Instantaneou
41 BW-0.7552 ELU-STR R 0 0 0 -23.79 0.66 0
24 (7) 24: G+1.5W2 ELU-STR '“Stanza”eou 0 0 0 2131 051 0
25:(7) 25: Instantaneou
AL BW240.75S ELU-STR R 0 0 0 -27.16 1.8 0
26 : (7) 26: Instantaneou
G415 W2+0.7552 ELU-STR s 0 0 0 -24.23 0.65 0
7.3.2 Forces and working rates of fasteners
Forces of fasteners on members (Worse linear combination for every member)

1312 %

Notations for fastener verifications

X

o
; , ; FyEd
FuEd x

FvEd Force applied by the fastener on the member

AlphaFvEd

Angle between force FvEd and wood fibers

FvRd

Design capacity of the fastener

‘Working rate of fasteners for member : 1
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Combination Fastener kmod FvEd Alpha FvEd Mode FvRd Rate
- - - [kN] [deg] - [kN] (%]
1:(7)1:1.35G 1 0.6 11 160.04 h 12.15 9.06 %
2:(7) 2:1.35G+1.58 1 0.9 2.29 149.69 h 18.25 12.55 %
3:(7) 3: 1.35G+1.55+0.9W 1 11 277 148.08 h 22.29 12.42 %
4:(7) 4 0
1.35G+1.55+0 9W?2 1 11 2.79 148.1 h 22.29 12.51 %
5:(7)5: 1.35G+1.552 1 0.9 1.69 153.05 h 18.25 9.26 %
6:(7)6: 0
135G+1.55240.9W 1 11 2.16 150.25 h 22.3 9.7 %
7-(NT: 0
1 35G+1 55240 9W2 1 11 2.18 150.26 h 22.3 9.79 %
8:(7) 8: 1.35G+1.5W 1 11 1.88 151.77 h 22.31 843 %
9:(7)9: 0
135G+1 5W+0 755 1 11 248 148.98 h 223 1113 %
10:(7) 10: 0
1.35G+1 5W+0.7552 1 11 218 150.18 h 223 9.78 %
11:(7) 11: 1.35G+1.5W2 1 11 191 151.75 h 2231 8.58 %
12:(7) 12: 0
135G+1 5W2+0 755 1 11 252 149.01 h 22.3 11.28 %
13:(7) 13: 9
1.35G+1.5W2+0.7552 1 11 221 150.19 h 22.3 9.93 %
14:(7) 14: G 1 0.6 0.82 160.04 h 12.15 6.71 %
15:(7) 15: G+1.5S 1 0.9 2.01 148.23 h 18.24 11.02 %
16 : (7) 16: G+1.55+0.9W 1 11 249 146.72 h 22.28 11.17 %
17 :(7) 17: G+1.55+0.9W2 1 11 251 146.75 h 22.28 11.26 %
18:(7) 18: G+1.582 1 0.9 141 151.63 h 18.25 771 %
19:(7) 19: G+1.552+0.9W 1 11 1.88 148.77 h 22.3 8.45%
20: (7) 20: 0
G+1.55240.9W2 1 11 19 148.8 h 22.3 8.54 %
21:(7) 21: G+1.5W 1 11 16 150.3 h 22.3 717 %
22 :(7) 22: G+1.5W+0.75S 1 11 22 147.56 h 22.29 9.88 %
23:(7) 23: 0
G+1.5W+0.7552 1 11 19 148.71 h 22.3 852 %
24 : (7) 24: G+1.5W2 1 11 1.63 150.31 h 22.3 732%
25:(7) 25: 0
G+15W240.75S 1 11 224 147.61 h 22.29 10.03 %
26:(7) 26: 0
G+1.5W2+0.7552 1 11 1.93 148.75 h 22.3 8.67 %
Working rate of fasteners for member : 2
Combination Fastener kmod FvEd Alpha FvEd Mode FvRd Rate
- - - [kN] [deg] - [kN] (%]
1:(7)1:1.35G 17 0.6 1.35 202.23 h 12.16 11.11 %
2:(7) 2:1.35G+1.5S 20 0.9 1.48 179.96 h 17.6 842 %
3:(7) 3: 1.35G+1.55+0.9W 4 11 1.83 180.4 h 21.54 851 %
4:(7) 4 0
1.35G+1.55+0 9W?2 4 11 1.85 180.4 h 21.54 857 %
5:(7) 5: 1.35G+1.5S2 20 0.9 1.37 179.21 h 17.64 7.75 %
6:(7)6: 0
1 35G+1.55240.9W 20 11 1.46 179.81 h 21.52 6.78 %
7-(NT: 0
1 35G+1 55240 9W2 20 11 1.47 179.81 h 21.52 6.84 %
8:(7) 8 1.35G+1.5W 20 11 141 179.46 h 2154 6.52 %
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9:(7)9: 0
1.35G+1 5W+0.755 4 11 161 180.16 h 2152 7.48 %
10: (7) 10: 9
1.35G+1 5W+0.7552 20 11 1.46 179.83 h 2152 6.8 %
11:(7) 11: 1.35G+1.5W2 20 11 143 179.46 h 2154 6.63 %
12:(7) 12: 0
1.35G+1.5W2+0.755 4 11 1.63 180.15 h 21.52 7.58 %
13:(7) 13

2 11 1.4 179. h 2152 91 %
1.35G+1.5W2+0.7552 0 ° 983 ° 691 %
14:(7)14:G 17 0.6 1 202.23 h 12.16 8.23 %
15:(7) 15: G+1.5S 4 09 133 180.36 h 17.62 753 %
16 : (7) 16: G+1.55+0.9W 4 11 17 180.76 h 21.56 7.88 %
17 : (7) 17: G+1.55+0.9W2 4 11 171 180.75 h 21.56 7.93 %
18:(7) 18: G+1.552 20 09 1.04 179.49 h 17.63 591 %
19: (7) 19: G+1.552+0.9W 4 11 1.23 180.22 h 2152 57 %
20: (7) 20: 0
G+155240.9W2 4 11 124 180.21 h 2152 5.76 %
21:(7) 21: G+1.5W 20 11 1.08 179.8 h 2152 5.02 %
22 :(7) 22: G+1.5W+0.75S 4 11 148 180.54 h 2154 6.85 %
23:(7) 23: 0
G+1.5W+0.7552 4 11 1.24 180.24 h 2152 5.76 %
24 : (7) 24: G+1.5W2 20 11 11 179.8 h 2152 513 %
25:(7) 25: 0
G+1 5W240.755 4 11 15 180.53 h 21.54 6.95 %
26 : (7) 26: 0
G+1 5W240.7552 4 11 1.26 180.23 h 2152 5.86 %
7.3.3 Splitting results
Verification splitting and shear forces (Worse linear combination for every member)
Notations for verification splitting and shear force

z : 1 " " he
L Ir 1 'h | | I )
z i e 5 .
I 1 & I 'I.IIDne-thu lo -
Fz=0 Fz»0 FEd {<0) FMEd {=0)
Zone (Positive) |Zone where the vertical component of fastener force on member is positive
Zone (Negative) |Zone where the vertical component of fastener force on member is negative
he Loaded edge distance for the considered zone
FOOEd Resultant of vertical forces Fz for the considered zone (given only for information)
Fved Maximum shear force in the connection
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FOORd Design value of the splitting capacity
FvRd Design value of shear resistance for the considered zone
Rate Ration between FvEd and the minimal value of FOORd and FvRd
Verification splitting and shear for member : 1
Combination Zone kmod he FO0Ed FvEd FOORd FvRd Rate
- - - [mm] [kN] [kN] [kN] [kN] [%]
1:(7)1:1.35G Negative 0.6 550 -4.75 475 102.36 77.39 6.13 %
2:(7) 2:1.35G+1.5S Negative 0.9 550 -14.6 14.6 153.54 116.08 1258 %
3:(7) 3: 1.35G+1.55+0.9W | Negative 11 550 -18.49 18.49 187.67 141.87 13.03 %
4:(7) 4 . 9
1.35G+1 55+0.9W2 Negative 11 550 18.61 18.61 187.67 141.87 1312 %
5:(7)5: 1.35G+1.5S82 Negative 09 550 -9.67 9.67 153.54 116.08 8.33%
6:(7)6: . 0
1.35G41 55240.9W Negative 11 550 13.56 13.56 187.67 141.87 9.56 %
o Negative 11 550 -13.69 13.69 187.67 141.87 9.65 %
1.35G+1.552+0.9W2 d ' ' ' ' ' o0
8:(7) 8: 1.35G+1.5W Negative 11 550 -11.23 11.23 187.67 141.87 792 %
9:(7)9: . 0
1.35G+1 5W+0.75S Negative 11 550 -16.16 16.16 187.67 141.87 11.39 %
10: (7) 10: . 0
1.35G+1 5W+0.7552 Negative 11 550 -13.7 13.7 187.67 141.87 9.65 %
11:(7) 11: 1.35G+1.5W2 Negative 11 550 -11.44 11.44 187.67 141.87 8.06 %
12:(7) 12 . o
1.35G+1 5W240.755 Negative 11 550 16.37 16.37 187.67 141.87 11.54 %
13:(7) 13 . o
1.35G+1.5W240.7552 Negative 11 550 -13.9 139 187.67 141.87 9.8 %
14:(7)14:G Negative 0.6 550 -3.52 352 102.36 77.39 454 %
15:(7) 15: G+1.5S Negative 0.9 550 -13.37 13.37 153.54 116.08 11.52 %
16: (7) 16: G+1.55+0.9W Negative 11 550 -17.26 17.26 187.67 141.87 12.17 %
17:(7) 17: G+1.55+0.9W2 | Negative 11 550 -17.38 17.38 187.67 141.87 12.25%
18:(7) 18: G+1.552 Negative 0.9 550 -8.44 8.44 153.54 116.08 7.27 %
19:(7) 19: G+1.552+0.9W | Negative 11 550 -12.33 12.33 187.67 141.87 8.69 %
20:(7) 20: . o
G+1.55240.9W2 Negative 11 550 12.46 12.46 187.67 141.87 8.78 %
21:(7) 21: G+1.5W Negative 11 550 -10 10 187.67 141.87 7.05 %
22 :(7) 22: G+1.5W+0.75S | Negative 11 550 -14.93 14.93 187.67 141.87 10.52 %
23:(7) 23 . 0
G+1 5W+0.7552 Negative 11 550 -12.47 12.47 187.67 141.87 8.79 %
24:(7) 24: G+1.5W2 Negative 11 550 -10.21 10.21 187.67 141.87 72 %
25:(7) 25: . 0
G+1.5W24+0.75S Negative 11 550 15.14 15.14 187.67 141.87 10.67 %
26 : (7) 26: . 9
G+1.5W2+0.7552 Negative 11 550 12.67 12.67 187.67 141.87 8.93 %
Verification splitting and shear for member : 2
Combination Zone kmod he FO0Ed FvEd FOORd FvRd Rate
- - - [mm] [kN] [kN] [kN] [kN] [%]
1:(7)1:1.35G Negative 0.6 500 -0.18 493 69.01 70.35 714 %
1:(7)1:1.35G Positive 0.6 500 493 493 69.01 70.35 7.14 %
2:(7) 2:1.35G+1.5S Negative 0.9 500 -0.01 0.14 103.52 105.53 0.13 %
2:(7) 2:1.35G+1.5S Positive 0.9 500 0.14 0.14 103.52 105.53 0.13 %
3:(7) 3: 1.35G+1.55+0.9W | Negative 11 500 -1.75 175 126.52 128.98 1.38 %
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3:(7) 3: 1.35G+155+09W| Positive 11 500 0.06 175 126,52 128.98 1.38 %
4:(7) 4 . 9

L 3541 55+ 0.0W2 Negative 11 500 174 174 126,52 128.98 137 %
414 Positive 11 500 0.06 174 126,52 128.98 137 %
1.35G+1.55+0.9W2 ' ' ' ' ' =i
5:(7) 5: 1.35G+1552 Negative 09 500 -0.09 253 10352 10553 2.45 %
5:(7) 5: 1.35G+1.552 Positive 09 500 253 253 103.52 105.53 2.45 %
6:(7)6: . 0

1.35G+1.55240 9W Negative 11 500 -0.02 0.65 126.52 128.98 0.51 %
6:(6: Positive 11 500 0.65 065 126,52 128.98 051 %
1.35G+1.552+0.9W ' ' ' : ' o
[ Negative 11 500 -0.02 066 126.52 128.98 052 %
1.35G+1.552+0.9W2 9 ' ' ' ' ' e
[ Positive 11 500 0.66 0.66 126.52 128.98 0.52 %
1.35G+1.552+0.9W2 ' ' ' : ' e
8: (7) 8: 1.35G+15W Negative 11 500 -0.07 179 126.52 128.98 141 %
8: (7) 8: 1.35G+15W Positive 11 500 1.79 1.79 126,52 128.98 1.41 %
9:(M9: . 0

135041 SWA0.755 Negative 11 500 061 061 126,52 128.98 0.48 %
9:(M)9: Positive 11 500 0.02 061 12652 128.98 0.48 %
1.35G+1.5W~+0.755 ' ' ' : ' e
10: (7) 10 . 9

1 35641 BW40.7552 Negative 11 500 0.02 059 126,52 128.98 0.47 %
10: (7) 10: .. 0

1 35641 BW40.7552 Positive 11 500 059 059 126,52 128.98 0.47 %
11:(7) 11: 1.35G+15W2 | Negative 11 500 -0.07 181 126,52 128.98 1.43 %
11:(7)11: 1.35G+1.5W2 | Positive 11 500 181 181 126.52 128.98 143 %
12:(7) 12 . o

L IO BW240.75 Negative 11 500 0.59 0.59 126.52 128.98 0.47 %
12:(7) 12 " o

L IO BW2+0.75S Positive 11 500 0.02 0.59 126.52 128.98 0.47 %
13:(7) 13 . o

L 35O L BW240.7552 Negative 11 500 0.02 0.61 126.52 128.98 0.48 %
13:(7) 13 . o

1 35641 BW2+0.7552 Positive 11 500 0.61 0.61 126.52 128.98 0.48 %
14:(7)14: G Negative 06 500 014 3.65 69.01 70.35 5.29 %
14:(7)14: G Positive 06 500 3.65 3.65 69.01 70.35 5.29 %
15 (7) 15: G+1.5S Negative 09 500 114 114 10352 10553 11%
15 (7) 15: G+1.5S Positive 09 500 0.04 114 103.52 105.53 11%
16:(7) 16: G+155+09W | Negative 11 500 -3.03 3.03 126.52 128.98 2.39 %
16 : (7) 16: G+1.55+09W | Positive 11 500 011 3.03 126,52 128.98 239 %
17 :(7) 17: G+1.55+0.9W2 | Negative 11 500 -3.01 3.01 126.52 128.98 238 %
17:(7) 17: G+1.55+0.9W2 | Positive 11 500 0.11 3.01 126.52 128.98 238 %
18:(7) 18: G+1.552 Negative 0.9 500 -0.05 1.26 103.52 105.53 121%
18 (7) 18: G+1.552 Positive 09 500 1.26 126 10352 10553 121 %
19 (7) 19: G+1.552+0.9W | Negative 11 500 063 0.63 126.52 128.98 05 %
19 (7) 19: G+1.552+0.9W | Positive 11 500 0.02 0.63 126.52 128.98 05 %
20:(7) 20: . 0

1 55240.9W2 Negative 11 500 0.62 0.62 126.52 128.98 0.49 %
20: (7) 20: " 0

1 55240.0W2 Positive 11 500 0.02 0.62 126.52 128.98 0.49 %
21:(7) 21: G+1.5W Negative 11 500 -0.02 051 126.52 128.98 0.4 %
21 (7) 21: G+1.5W Positive 11 500 051 051 126,52 128.98 0.4 %
22:(7) 22: G+1.5W+0.755 | Negative 11 500 -1.89 1.89 126.52 128.98 1.49 %
22:(7) 22: G+1L5W+0.755 | Positive 11 500 0.07 1.89 126.52 128.98 1.49 %
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23:(7) 23 . 9
G+1.5W+0,7552 Negative 11 500 0.69 0.69 126.52 128.98 0.54 %
23:(7) 23 " 0
G+1.5W+0,7552 Positive 11 500 0.03 0.69 126.52 128.98 0.54 %
24 (7) 24: G+1.5W2 Negative 11 500 -0.02 0.53 126.52 128.98 0.42 %
24 : (7) 24: G+1.5W2 Positive 11 500 0.53 0.53 126.52 128.98 042 %
25:(7) 25: . o
G+15W2+0.75S Negative 11 500 -1.87 1.87 126.52 128.98 148 %
25:(7) 25: " 0
G+15W2+0.75S Positive 11 500 0.07 1.87 126.52 128.98 148 %
26 :(7) 26: . 0
G+15W2+0.7552 Negative 11 500 -0.67 0.67 126.52 128.98 0.53 %
26:(7) 26: " 0
G+1.5W2+0.7552 Positive 11 500 0.02 0.67 126.52 128.98 0.53 %
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