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Width 20 m⋅:=

Length of the structure Length 25 m⋅:=

Design criteria

- 20kg/m2 : removing snow at heigth>8cm
- 0kg/m2 : - outside season or
               - snow settling on the tent is prevented by
                 heating the tent in such a way that the 
                 whole roof cladding has an outside air temp 
                 of > 2°C

Ground snow load : sk 0.0
kN

m
2

:= ->

Basic wind speed : v0_5m 101.823
km

hr
=       - 5m

v5_10m 111.542
km

hr
= 5m - 10m

v10_15m "height < 10m"= 10m - 15m

v15_20m "height < 10m"= 15m - 20m

v20_25m "height < 10m"= 20m -       

Structural calculation of the alu 20m (15m) structure 
according to EUROCODE 13782 for temporary structures.

1.  Introduction.

This note describes the structural calculations for the relocatable alu 20m structure manufactured by Georges 

Veldeman N.V. Belgium. The length of the structure can reach any value as long as it's a multiple of the span 
distance. This calculation note implies at the same time the alu 15m structure, because the 15m structure 
is the shortened version of the 20m structure.

For a length of 35 m or less, two bays with bracing cables are needed.  If the length is higher than 35 m, 
an additional bay with bracing cables is needed.  The maximum distance between two bays with bracing 
cables is 25 m.  There should always be a bay with bracing cables at both ends of the structure.

Building geometry

Distance between two arches Span_distance 5 m⋅:=

Slope of the roof β 18deg:=

Height of the peak Hpeak 5.92 m⋅:=

Height of the eaves Heaves 2.8 m⋅:=

Height of the bottom floor Hbottom 0 m⋅:=

Width of the structure 
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The external loadings on the fabric like wind and snow, are transmitted directly to the main arch. The 
function of the purlins is to keep the distance between the arches and to ensure the longitudinal stability in 
combination with the cable bracing system.
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x 2 points for every arc (in the peak of the structure, left 
and right of the peak)

ExtraWeightlighting 50 kg⋅:=

We put on every arc 2 points with an extra weight of 50 kg, to take into account the weight of the 
lights inside the structure.

2.1.3. Lighting weight

Weighteaves_splice 20 kg⋅:=

Weightpeak_splice 20 kg⋅:=

Local loadings are for example the weight of the peak splice and the connection splices.

2.1.2.  Local loadings.

Weightfabric 3.25
kg

m
=

Weightfabric 0.650
kg

m
2

⋅ Span_distance⋅:=

Weight of the fabric

The self weight of the aluminium structure is calculated by the computerprogram Esa prima win.

2.1.1.  Uniform loading.

2.1.  Dead load.

2.  Determination of the loads.
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scase3_lee 0
kN

m
=

Case 3

scase2_lee 0
kN

m
=

scase2_wind 0
kN

m
=

<1.5>

Case 2

scase1_lee 0
kN

m
=

scase1_wind 0
kN

m
=

Case 1

<1.4>µ2 0.86=

<1.3>µ1 0.8=

shape coef?cient µ: Table 7.2

<1.2>Cts 1=thermal coefficient

<1.1>Ces 1=exposure coefficient

sk 0
kN

m
2

=

Ground snow load :

<formulas: see document section 
1.1>

2.2.  Snow load.
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Cpi_o 0.0:= Overpressure
<1.10>

Cpi_u 0.25−:= Underpressure

External windpressure coef5cients Cp

Wind normal to sidewall of structure <1.8>

Cp1s 0.8= Cp2s 0.029−= Cp3s 0.4−= Cp4s 0.4−= Cp5s 0.4−= Cp6s 0.4−=

Wind normal to gablewall of structure <1.9>

Cp1g 0.4−= Cp2g 0.4−= Cp3g 0.4−= Cp4g 0.4−= Cp5g 0.8= Cp6g 0.4−=

2.3.  Wind load.  
   

<formulas: see document section 1.2>

The wind pressure acc. to NEN EN 13782 (art. 6.4.2.2) equals : <1.6>

q0_5m 0.5
kN

m
2

= v0_5m 101.823
km

hr
=

q5_10m 0.6
kN

m
2

= v5_10m 111.542
km

hr
=

q10_15m "height < 10m"= v10_15m "height < 10m"=

q15_20m "height < 10m"= v15_20m "height < 10m"=

q20_25m "height < 10m"= v20_25m "height < 10m"=

The total wind load for one arch equals : <1.7>

p10_15m 0=
p0_5m 2.5

kN

m
=

p15_20m 0=

p5_10m 3
kN

m
=

p20_25m 0=

Internal windpressure coef5cients Cpi
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Pwind_6so_10.15 0
1

m
=Pwind_5so_10.15 0=

Pwind_6so_5.10 0.24−
kN

m
2

=Pwind_5so_5.10 0.24−
kN

m
2

=

gable walls

Pwind_6so_0.5 0.2−
kN

m
2

=Pwind_5so_0.5 0.2−
kN

m
2

=

_________________

Pwind_4so_5.10 0=

leeward wall

Pwind_4so_0.5 1−
kN

m
=

_________________

Pwind_3so_15.20 0=Pwind_3so_5.10 1.2−
kN

m
=

leeward roof

Pwind_3so_10.15 0=Pwind_3so_0.5 1−
kN

m
=

_________________

Pwind_2so_15.20 0=Pwind_2so_5.10 0.088−
kN

m
=

windward roof

Pwind_2so_10.15 0=Pwind_2so_0.5 0.073−
kN

m
=

_________________

Pwind_1so_5.10 0=

windward wall

Pwind_1so_0.5 2
kN

m
=

<1.11>Overpressure

The total wind load normal to the side equals :
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Pwind_6su_10.15 0=Pwind_5su_10.15 0=

Pwind_6su_5.10 0.09−
kN

m
2

=Pwind_5su_5.10 0.09−
kN

m
2

=

gable walls

Pwind_6su_0.5 0.075−
kN

m
2

=Pwind_5su_0.5 0.075−
kN

m
2

=

_________________

Pwind_4su_5.10 0=

leeward wall

Pwind_4su_0.5 0.375−
kN

m
=

_________________

Pwind_3su_15.20 0=Pwind_3su_5.10 0.45−
kN

m
=

leeward roof

Pwind_3su_10.15 0=Pwind_3su_0.5 0.375−
kN

m
=

_________________

Pwind_2su_15.20 0=Pwind_2su_5.10 0.662
kN

m
=

windward roof

Pwind_2su_10.15 0=Pwind_2su_0.5 0.552
kN

m
=

_________________

Pwind_1su_5.10 0=

windward wall

Pwind_1su_0.5 2.625
kN

m
=

<1.11>Underpressure
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Pwind_6go_10.15 0=

leeward gable wall
Pwind_6go_5.10 0.24−

kN

m
2

=

Pwind_6go_0.5 0.2−
kN

m
2

=

_________________

Pwind_5go_10.15 0=

windward gable wallPwind_5go_5.10 0.48
kN

m
2

=

Pwind_5go_0.5 0.4
kN

m
2

=

_________________

Pwind_3go_15.20 0=Pwind_3go_5.10 1.2−
kN

m
=

roof

Pwind_3go_10.15 0=Pwind_3go_0.5 1−
kN

m
=

_________________

Pwind_2go_15.20 0=Pwind_2go_5.10 1.2−
kN

m
=

roof

Pwind_2go_10.15 0=Pwind_2go_0.5 1−
kN

m
=

_________________

Pwind_4go_5.10 0=
Pwind_1go_5.10 0=

side walls
Pwind_4go_0.5 1−

kN

m
=

Pwind_1go_0.5 1−
kN

m
=

<1.12>Overpressure

The total wind load normal to the gable equals :
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Pwind_6gu_10.15 0=

leeward gable wall
Pwind_6gu_5.10 0.09−

kN

m
2

=

Pwind_6gu_0.5 0.075−
kN

m
2

=

_________________

Pwind_5gu_10.15 0=

windward gable wallPwind_5gu_5.10 0.63
kN

m
2

=

Pwind_5gu_0.5 0.525
kN

m
2

=

_________________

Pwind_3gu_15.20 0=Pwind_3gu_5.10 0.45−
kN

m
=

roof

Pwind_3gu_10.15 0=Pwind_3gu_0.5 0.375−
kN

m
=

_________________

Pwind_2gu_15.20 0=Pwind_2gu_5.10 0.45−
kN

m
=

roof

Pwind_2gu_10.15 0=Pwind_2gu_0.5 0.375−
kN

m
=

_________________

Pwind_4gu_5.10 0=
Pwind_1gu_5.10 0=

side walls
Pwind_4gu_0.5 0.375−

kN

m
=

Pwind_1gu_0.5 0.375−
kN

m
=

<1.12>Underpressure
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Steel quality S235. Steel quality S355.

Yield stress Re_S235 235
N

mm
2

= Re_S355 355
N

mm
2

=

Tensile strength Rt_S235 360
N

mm
2

= Rt_S355 510
N

mm
2

=

Modulus of elasticity σadm_S235 213.636
N

mm
2

= σadm_S355 322.727
N

mm
2

=

Admissible stress
Esteel 2.1 10

5
×

N

mm
2

=

3.4.  Bolts - class = 8.8.

Re_bolt 640
N

mm
2

=
Yield stress

Rt_bolt 800
N

mm
2

=
Tensile strength

3.  Materials.

3.1. Properties.

γM 1.1= partial safety factor

γMb 1.25= partial safety factor for bolts and pins

γMr 1.25= partial safety factor for rivets

3.2.  Aluminium.

Quality  =  6061 T6.  

Yield stress Re_alu 240
N

mm
2

=

Tensile strength Rt_alu 260
N

mm
2

=

Modulus of elasticity Ealu 7 10
4

×
N

mm
2

=

Admissible stress σadm_alu 218.182
N

mm
2

=

3.3.  Steel.
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Wely_foot_reinf 1.39 10
5

× mm
3

=

Welz_foot_prin 7.79 10
4

× mm
3

= Welz_foot_reinf 5.85 10
4

× mm
3

=

hfoot_prin 240 mm= hfoot_reinf 0.232 m=

bfoot_prin 100 mm= bfoot_reinf 0.092 m=

The reinforced pro�le of the foot

prof_footprin_reinf prof_footprin prof_footreinf+:=

footprin_reinf "alu240+232"=

Afoot_p_r 4.691 10
3

× mm
2

=

Iy_foot_p_r 3.29 10
7

× mm
4

=

Iz_foot_p_r 6.58 10
6

× mm
4

=

Wely_foot_p_r 2.74 10
5

× mm
3

=

Welz_foot_p_r 1.32 10
5

× mm
3

=

hfoot_p_r 240 mm=

bfoot_p_r 100 mm=

3.5.  Used pro5les

Aluminium
0 = pas utilisé
1 = alu60/60/3
2 = alu70/50/2.5/3
3 = alu88/66/2
4 = alu70/70/4.5
5 = alu97/77/3.1 
6 = alu129/89/3.1
7 = alu130/70 

8 = alu133/70
9 = alu133/70+80/5
10 = alu158/100
20 = alu240/100
  200 = alu232/92
  220 = alu240+232
30 = alu270/100
  300 = alu260/91
  330 = alu270+260

40 = alu310/130
  400 = alu297_8/117
  401 = alu297_11/117
  402 = alu297_24.5/117
  440 = alu310+297_8
  441 = alu310+297_11
  442 = alu310+297_24.5
50 = alu380/166

Steel
60 = K70/70/2
70 = K70/70/3
80 = K80/80/4
90 = K120/120/3
100 = plat en acier 80/12

The principal pro�le of the foot The reinforcement pro�le of the foot

prof_footprin 20:= prof_footreinf 200:=

footprin "alu240/100"= footreinf "alu232/92"=

Afoot_prin 2.32 10
3

× mm
2

= Afoot_reinf 2.371 10
3

× mm
2

=

Iy_foot_prin 1.68 10
7

× mm
4

= Iy_foot_reinf 1.62 10
7

× mm
4

=

Iz_foot_prin 3.9 10
6

× mm
4

= Iz_foot_reinf 2.69 10
6

× mm
4

=

Wely_foot_prin 1.4 10
5

× mm
3

=
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broof_p_r 100 mm=

hroof_p_r 240 mm=

Welz_roof_p_r 1.32 10
5

× mm
3

=

Wely_roof_p_r 2.74 10
5

× mm
3

=

Iz_roof_p_r 6.58 10
6

× mm
4

=

Iy_roof_p_r 3.29 10
7

× mm
4

=

Aroof_p_r 4.691 10
3

× mm
2

=

roofprin_reinf "alu240+232"=

prof_roofprin_reinf prof_roofprin prof_roofreinf+:=

The reinforced pro�le of the roof

broof_reinf 92 mm=broof_prin 100 mm=

hroof_reinf 232 mm=hroof_prin 240 mm=

Welz_roof_reinf 5.85 10
4

× mm
3

=Welz_roof_prin 7.79 10
4

× mm
3

=

Wely_roof_reinf 1.39 10
5

× mm
3

=Wely_roof_prin 1.4 10
5

× mm
3

=

Iz_roof_reinf 2.69 10
6

× mm
4

=Iz_roof_prin 3.9 10
6

× mm
4

=

Iy_roof_reinf 1.62 10
7

× mm
4

=Iy_roof_prin 1.68 10
7

× mm
4

=

Aroof_reinf 2.371 10
3

× mm
2

=Aroof_prin 2.32 10
3

× mm
2

=

roofreinf "alu232/92"=roofprin "alu240/100"=

prof_roofreinf 200:=prof_roofprin 20:=

The reinforcement pro�le of the roofThe principal pro�le of the roof
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bgable_hor 70 mm=

hgable_hor 130 mm=

Welz_gable_hor 3.19 10
4

× mm
3

=

Wely_gable_hor 4.81 10
4

× mm
3

=

Iz_gable_hor 1.12 10
6

× mm
4

=

Iy_gable_hor 3.12 10
6

× mm
4

=

Agable_hor 1.497 10
3

× mm
2

=

gablehor "alu130/70"=

prof_gablehor 7:=

Horizontal beam gable

bgable_up2 "not used"=bgable_up 70 mm=

hgable_up2 "not used"=hgable_up 133 mm=

Welz_gable_up2 "not used"=Welz_gable_up 3.02 10
4

× mm
3

=

Wely_gable_up2 "not used"=Wely_gable_up 5.74 10
4

× mm
3

=

Iz_gable_up2 "not used"=Iz_gable_up 1.06 10
6

× mm
4

=

Iy_gable_up2 "not used"=Iy_gable_up 3.82 10
6

× mm
4

=

Agable_up2 "not used"=Agable_up 1.604 10
3

× mm
2

=

gableup2 "not used"=gableup "alu133/70"=

prof_gableup2 0:=prof_gableup 8:=

Gable upright 2Gable upright
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Purlin: strong section 3 Purlin: weak section

prof_purlinstrong3 0:= prof_purlinweak 1:=

purlinstrong3 "not used"= purlinweak "alu60/60/3"=

Apurlin_strong3 "not used"= Apurlin_weak 660 mm
2

=

Iy_purlin_strong3 "not used"= Iy_purlin_weak 3.51 10
5

× mm
4

=

Iz_purlin_strong3 "not used"= Iz_purlin_weak 3.51 10
5

× mm
4

=

Wely_purlin_strong3 "not used"= Wely_purlin_weak 1.17 10
4

× mm
3

=

Welz_purlin_strong3 "not used"= Welz_purlin_weak 1.17 10
4

× mm
3

=

hpurlin_strong3 "not used"= hpurlin_weak 60 mm=

bpurlin_strong3 "not used"= bpurlin_weak 60 mm=

Purlin: strong section 1 Purlin: strong section 2

prof_purlinstrong1 8:= prof_purlinstrong2 0:=

purlinstrong1 "alu133/70"= purlinstrong2 "not used"=

Apurlin_strong1 1.604 10
3

× mm
2

= Apurlin_strong2 "not used"=

Iy_purlin_strong1 3.82 10
6

× mm
4

= Iy_purlin_strong2 "not used"=

Iz_purlin_strong1 1.06 10
6

× mm
4

= Iz_purlin_strong2 "not used"=

Wely_purlin_strong1 5.74 10
4

× mm
3

= Wely_purlin_strong2 "not used"=

Welz_purlin_strong1 3.02 10
4

× mm
3

= Welz_purlin_strong2 "not used"=

hpurlin_strong1 133 mm= hpurlin_strong2 "not used"=

bpurlin_strong1 70 mm= bpurlin_strong2 "not used"=
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Corner bar (steel)

prof_barcorner 0:=

barcorner "not used"=

Acorner_bar "not used"=

Iy_corner_bar "not used"=

Iz_corner_bar "not used"=

Wely_corner_bar "not used"=

Welz_corner_bar "not used"=

hcorner_bar "not used"=

bcorner_bar "not used"=
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4.  Control of the main pro5les.   <formulas: see document 3>

              

       
Ly

alu240+232

alu240

ky 1.0:= kz 1.0:= buckling factor

Lyf 2662 mm⋅:= buckling length of the foot pro?le in the strong direction

Lyr 10545 mm⋅:= buckling length of the roof pro?le in the strong direction

Lzf 2662mm:= buckling length of the foot pro?le in the weak direction

Lzr 2670mm:= buckling length of the roof pro?le in the weak direction ( max. distance between two 
purlins)
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<3.7> χz_prof 0.519=χy_prof 0.879=

<3.6> φz_prof 1.343=φy_prof 0.718=

Reduction coef�cient for buckling :

<3.5> λbz_prof 1.21=λby_prof 0.583=

<3.4> λz_prof 64.926=λy_prof 31.282=

Slenderness :

Mzrd_prof 17.02 kN m⋅=

<3.3> Myrd_prof 30.62 kN m⋅=

Nrd_prof 506.182 kN=

Pro�le capacity :

<3.2> αz_prof 1.001=αy_prof 1.002=

Shape factor :

<3.1> classification profile( ) 3=

profcontrol profile( ) "alu240/100"=

profile prof_footprin:=

Lz Lzf:=

Ly Lyf:=

4.1  Foot (alu240)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.392=

<3.10> σcontrol 85.45
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.404=

Buckling control

normal force / compressionNv 2.7 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 8, member 146, x=1.355m}My 11.8 kN⋅ m⋅:=

4.1.1.1 Maximum moment

4.1.1 Bending and axial compression (art. 5.9.4) 
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.376=

<3.10> σcontrol 82.062
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> bucklingcontrol_unity 0.391=

Buckling control

{comb. 8, member 140, x = 1.355 m}Nv 7.8 kN⋅:=

Mz 0.4 kN⋅ m⋅:=

My 10.3 kN⋅ m⋅:=

4.1.1.2 Maximum normal force
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.539=

<3.10> σcontrol 117.654
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.525=

Unity control

normal force  / tractionNv 4.5 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 3, member 20, x = 1.355m}My 16.2 kN⋅ m⋅:=

4.1.2.1 Maximum moment

4.1.2 Bending and axial traction (art. 5.9.3.3)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.465=

<3.10> σcontrol 101.542
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>
bending_tractioncontrol_unity 0.428=

Unity control

{comb. 5, member 40, x=1.355m}Nv 14.2 kN⋅:=

Mz 0.2 kN⋅ m⋅:=

My 13.0 kN⋅ m⋅:=

4.1.2.2 Maximum normal force



Alu 20m x 25m
EN 13782

page 23 / 99
version 1.1

<3.7> χz_prof 0.454=χy_prof 0.876=

<3.6> φz_prof 1.5=φy_prof 0.725=

Reduction coef�cient for buckling :

<3.5> λbz_prof 1.325=λby_prof 0.592=

<3.4> λz_prof 71.077=λy_prof 31.787=

Slenderness :

Mzrd_prof 35.564 kN m⋅=

<3.3> Myrd_prof 77.891 kN m⋅=

Nrd_prof 1.023 10
3

× kN=

Pro�le capacity :

<3.2> αz_prof 1.235=αy_prof 1.303=

Shape factor :

<3.1> classification profile( ) 1=

profcontrol profile( ) "alu240+232"=

profile prof_footprin_reinf:=

Lz Lzf:=

Ly Lyf:=

4.2  Foot (alu240+232)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.372=

<3.10> σcontrol 81.162
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.292=

Buckling control

normal force / compressionNv 2.6 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 8, member 145, x=1.307m}My 22.1 kN⋅ m⋅:=

4.2.1.1 Maximum moment

4.2.1 Bending and axial compression (art. 5.9.4) 



Alu 20m x 25m
EN 13782

page 25 / 99
version 1.1

stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.358=

<3.10> σcontrol 78.033
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> bucklingcontrol_unity 0.285=

Buckling control

{comb. 8, member 141, x = 1.307 m}Nv 7.6 kN⋅:=

Mz 0.6 kN⋅ m⋅:=

My 19.7 kN⋅ m⋅:=

4.2.1.2 Maximum normal force
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.501=

<3.10> σcontrol 109.31
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.361=

Unity control

normal force  / tractionNv 14.3 kN⋅:=

Mz 0.4 kN⋅ m⋅:=

{comb. 5, member 149, x = 1.307m}My 28.3 kN⋅ m⋅:=

4.2.2.1 Maximum moment

4.2.2 Bending and axial traction (art. 5.9.3.3)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.501=

<3.10> σcontrol 109.31
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>
bending_tractioncontrol_unity 0.361=

Unity control

{comb. 5, member 149, x=1.307m}Nv 14.3 kN⋅:=

Mz 0.4 kN⋅ m⋅:=

My 28.3 kN⋅ m⋅:=

4.2.2.2 Maximum normal force
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<3.7> χz_prof 0.452=χy_prof 0.165=

<3.6> φz_prof 1.506=φy_prof 3.479=

Reduction coef�cient for buckling :

<3.5> λbz_prof 1.329=λby_prof 2.347=

<3.4> λz_prof 71.29=λy_prof 125.916=

Slenderness :

Mzrd_prof 35.564 kN m⋅=

<3.3> Myrd_prof 77.891 kN m⋅=

Nrd_prof 1.023 10
3

× kN=

Pro�le capacity :

<3.2> αz_prof 1.235=αy_prof 1.303=

Shape factor :

<3.1> classification profile( ) 1=

profcontrol profile( ) "alu240+232"=

profile prof_roofprin_reinf:=

Lz Lzr:=

Ly Lyr:=

4.3  Roof (alu240+232)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.367=

<3.10> σcontrol 80.082
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.354=

Buckling control

normal force / compressionNv 7.8 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 8, member 166, x=1.250m}My 21.5 kN⋅ m⋅:=

4.3.1.1 Maximum moment

4.3.1 Bending and axial compression (art. 5.9.4) 
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.085=

<3.10> σcontrol 18.649
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> bucklingcontrol_unity 0.228=

Buckling control

{comb. 6, member 3, x = 0.0 m}Nv 19.9 kN⋅:=

Mz 1.8 kN⋅ m⋅:=

My 0.2 kN⋅ m⋅:=

4.3.1.2 Maximum normal force
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.483=

<3.10> σcontrol 105.285
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.357=

Unity control

normal force  / tractionNv 13.1 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 5, member 42, x = 0.0m}My 28.1 kN⋅ m⋅:=

4.3.2.1 Maximum moment

4.3.2 Bending and axial traction (art. 5.9.3.3)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.44=

<3.10> σcontrol 95.936
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>
bending_tractioncontrol_unity 0.321=

Unity control

{comb. 5, member 173, x=0.0m}Nv 15.3 kN⋅:=

Mz 0.1 kN⋅ m⋅:=

My 25.2 kN⋅ m⋅:=

4.3.2.2 Maximum normal force
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<3.7> χz_prof 0.517=χy_prof 0.17=

<3.6> φz_prof 1.348=φy_prof 3.388=

Reduction coef�cient for buckling :

<3.5> λbz_prof 1.214=λby_prof 2.31=

<3.4> λz_prof 65.121=λy_prof 123.918=

Slenderness :

Mzrd_prof 17.02 kN m⋅=

<3.3> Myrd_prof 30.62 kN m⋅=

Nrd_prof 506.182 kN=

Pro�le capacity :

<3.2> αz_prof 1.001=αy_prof 1.002=

Shape factor :

<3.1> classification profile( ) 3=

profcontrol profile( ) "alu240/100"=

profile prof_roofprin:=

Lz Lzr:=

Ly Lyr:=

4.4  Roof (alu240)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.713=

<3.10> σcontrol 155.505
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.837=

Buckling control

normal force / compressionNv 7.8 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 8, member 168, x=0.0m}My 21.3 kN⋅ m⋅:=

4.4.1.1 Maximum moment

4.4.1 Bending and axial compression (art. 5.9.4) 
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.389=

<3.10> σcontrol 84.955
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> bucklingcontrol_unity 0.758=

Buckling control

{comb. 10, member 18, x = 0.0 m}Nv 32.4 kN⋅:=

Mz 0.3 kN⋅ m⋅:=

My 9.4 kN⋅ m⋅:=

4.4.1.2 Maximum normal force
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.699=

<3.10> σcontrol 152.475
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.681=

Unity control

normal force  / tractionNv 7.4 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 3, member 24, x = 0.0m}My 20.9 kN⋅ m⋅:=

4.4.2.1 Maximum moment

4.4.2 Bending and axial traction (art. 5.9.3.3)
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.546=

<3.10> σcontrol 119.227
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>
bending_tractioncontrol_unity 0.482=

Unity control

{comb. 5, member 174, x=0.0m}Nv 15.5 kN⋅:=

Mz 0.7 kN⋅ m⋅:=

My 14.5 kN⋅ m⋅:=

4.4.2.2 Maximum normal force
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Arivet D0( ) 30.191 mm
2

= <5.2>

The maximum shear force equals : 

Fmax 12.8 kN⋅:= {comb. 5, member 41, x=1.307m} 

Shear resistance for the rivets

FvRd_rivet 2.637 kN= <5.4>

Bearing resistance

αr 0.7= <5.5>

FbRd_prin 6.77 kN= principal pro?le

<5.6>

FbRd_reinf 6.77 kN= reinforcement pro?le

The static moment of the reinforcement pro?le equals :

Sreinforcement prof_reinf( ) 88.83 cm
3

= <5.13>

5.  Control of the rivets.   <formulas: see document 5>

The principal pro?le is connected to the reinforcement pro?le by the rivets.

Rt_rivet_steel 308
N

mm
2

:= Rt_rivet_alu 182
N

mm
2

:=

5.1 Foot pro5le

Drivet 6.0 mm⋅:= diameter of the rivet

D0 6.2 mm⋅:= diameter of the rivethole

e1 46 mm⋅:= end distance 

p1 140 mm⋅:= distance between two rivets

rivet "alu":= material of rivet pin = "steel" or "alu"

prof_prin prof_footprin:= profcontrol prof_prin( ) "alu240/100"=

prof_reinf prof_footreinf:= profcontrol prof_reinf( ) "alu232/92"=
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stress_control "OK"=

Stress control in the principal pro5le :
maximum stress

stress_profprin 46.451
N

mm
2

= <5.18> <------> Rt_alu 260
N

mm
2

=

stress_control "OK" stress_profprin Rt_alu≤if

"NOK" otherwise

:=

stress_control "OK"=

Stress control in the reinforcement pro5le :
maximum stress

stress_profreinf 46.451
N

mm
2

= <5.19> <------> Rt_alu 260
N

mm
2

=

stress_control "OK" stress_profreinf Rt_alu≤if

"NOK" otherwise

:=

stress_control "OK"=

The maximum distance between two rivets equals:

LMax 76.316 mm= <5.14>

We have 4 rivets per section. The real distance between the rivets equals :
The maximum admissable distance between two rows of rivets equals:

p1 140 mm=

LMax_row 305.263 mm= <5.15>

The real distance is smaller than the maximum admissable distance between two rows of 
rivets.
The real force on the rivets equals :

FMax_real 1.21 kN= <5.16>

Stress control in the rivets :
maximum stress

stress_rivet 83.469
N

mm
2

= <5.17> <------> Rt_rivet 182
N

mm
2

=

stress_control "OK" stress_rivet Rt_rivet≤if

"NOK" otherwise

:=
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The maximum shear force equals : 

Fmax 10.1 kN⋅:= {comb. 5, member 42, x=0.0m} 

Shear resistance for the rivets

FvRd_rivet 2.637 kN= <5.4>

Bearing resistance

αr 0.7= <5.5>

FbRd_prin 6.77 kN= principal pro?le

<5.6>

FbRd_reinf 6.77 kN= reinforcement pro?le

The static moment of the reinforcement pro?le equals :

Sreinforcement prof_reinf( ) 88.83 cm
3

= <5.13>

5.2 Roof pro5le

Drivet 6.0 mm⋅:= diameter of the rivet

D0 6.2 mm⋅:= diameter of the rivethole

e1 40 mm⋅:= end distance 

p1 120 mm⋅:= distance between two rivets

rivet "alu":= material of rivet pin = "steel" or "alu"

prof_prin prof_roofprin:= profcontrol prof_prin( ) "alu240/100"=

prof_reinf prof_roofreinf:= profcontrol prof_reinf( ) "alu232/92"=

Arivet D0( ) 30.191 mm
2

= <5.2>
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stress_control "OK"=

Stress control in the principal pro5le :
maximum stress

stress_profprin 31.417
N

mm
2

= <5.18> <------> Rt_alu 260
N

mm
2

=

stress_control "OK" stress_profprin Rt_alu≤if

"NOK" otherwise

:=

stress_control "OK"=

Stress control in the reinforcement pro5le :
maximum stress

stress_profreinf 31.417
N

mm
2

= <5.19> <------> Rt_alu 260
N

mm
2

=

stress_control "OK" stress_profreinf Rt_alu≤if

"NOK" otherwise

:=

stress_control "OK"=

The maximum distance between two rivets equals:

LMax 96.717 mm= <5.14>

We have 4 rivets per section. The real distance between the rivets equals :
The maximum admissable distance between two rows of rivets equals:

p1 120 mm=

LMax_row 386.868 mm= <5.15>

The real distance is smaller than the maximum admissable distance between two rows of 
rivets.
The real force on the rivets equals :

FMax_real 0.818 kN= <5.16>

Stress control in the rivets :
maximum stress

stress_rivet 56.453
N

mm
2

= <5.17> <------> Rt_rivet 182
N

mm
2

=

stress_control "OK" stress_rivet Rt_rivet≤if

"NOK" otherwise

:=
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h1 5 mm⋅:= t1

h1

2
:= y1

h1

2
:= z1 45 mm⋅:=

Part 1:

b2 5 mm⋅:= h2 135 mm⋅:= t2

h2

2
:= y2 h1

h2

2
+:= z2 45 mm⋅:=

Part 2:

b3 5 mm⋅:= h3 135 mm⋅:= t3

h3

2
:= y3 h1

h3

2
+:= z3 45 mm⋅:=

Part 3:

b4 79 mm⋅:= h4 12 mm⋅:= t4

h4

2
:= y4 h1 h2+

h4

2
−:= z4 45 mm⋅:=

Part 4:

(1) part = either a tube or a plate
(2) if the part is a plate, the wall thickness = height / 2  

6. Peak splice.     

6.1. Steel pro5le  <formulas: see document 6>

Section  K160/90/5 + 2x 50/30/3 above and beneath.
The weakest section however is at the top : the tube K160/90/5 is shortened at the top. 
The splice is connected to the main pro?les by 2 bolts M16-8.8.

material Re_S235:=

Maximum moment at the section:

My 1.9:= kN m⋅ {Comb. 5, member 9, x = 1.394m}

Mz 1.1:= kN m⋅

Sv 2.1:= kN

Nv 14.5:= kN

b2h2

b1

h1

t2

b3

h3

example of section numbering

number of parts (1): n 4:=

Width Height Wall thickness (2) Gravity point of the
part in y-direction

Gravity point of the
part in z-direction

b1 90 mm⋅:=
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stress "OK"=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

σadm material( ) 213.636
N

mm
2

=

<6.8>σvonmise 87.778
N

mm
2

=

<6.7>τst 0.764
N

mm
2

=

<6.6>σst 87.768
N

mm
2

=

Von mise stress

<6.5>Itot_z 7.996 10
5

× mm
4

=

<6.4>Itot_y 7.592 10
6

× mm
4

=

Moment of inertia

<6.3>zv 45 mm=

<6.2>yv 82.253 mm=

Gravity point

<6.1>Asection 2.748 10
3

× mm
2

=

Section
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Db 16 mm⋅:= diameter of the bolt

D0 18 mm⋅:= diameter of the bolthole

Fub Rt_bolt:= bolt material

The properties of the connection equal:

e1_out 48 mm⋅:= enddistance of the outside pro?le

e1_in 50 mm⋅:= enddistance of the inside pro?le

p1 290 mm⋅:= distance between two bolts

tout talu prof_roofprin( ):= wall thickness of the outside pro?le

tin 5mm:= wall thickness of the inside pro?le

smargin 2mm:= margin between the inside pro?le and the outside pro?le

fy_out Re_alu:=
yield stress of the material on the outside

fu_out Rt_alu:=
tensile strength of the material on the outside

fy_in Re_S235:=
yield stress of the material on the inside

fu_in Rt_S235:=
tensile strength of the material on the inside

6.2. Weld.

The connection is welded through the full cross section, so that the welded connection is 
as strong as the steel pro?le itself and hasn't to be checked.

6.3. Control of the bolts   <formulas: see document 5>

Maximum moment at the gravity point of the bolted connection:

Mv 1.9:= kN m⋅ {Comb. 5, member 9, x = 1.394m}

Nv 14.5:= kN

Sv 2.1:= kN

Number of bolts:

nbolt 2:=

The coordinates of the bolts are:

x1 0mm:= y1 0mm:= x3 0mm:= y3 0mm:= x5 0mm:= y5 0mm:=

x2 290mm:= y2 0mm:= x4 0mm:= y4 0mm:= x6 0mm:= y6 0mm:=

The properties of the bolt equal:
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control_shear "OK"=

control_shear "OK" bolt_force shear_resist≤if

"NOK" otherwise

:=

<5.4>shear_resist 77.208 kN=

bolt_force 5.252 kN=

<5.3>c Fub( ) 0.6=

Control of the shear force in the bolts

<5.2>Abolt Db( ) 201.062 mm
2

=

Fres 5.252 kN=

<5.1>Fres FR Mv Nv, Sv, nbolt, x1, x2, x3, x4, x5, x6, y1, y2, y3, y4, y5, y6,( ) kN⋅ nbolt 1>if

Nv
2

Sv
2

+

2
kN⋅ nbolt 1=if

:=

case 1:=

  ti      ti    ti

 s         s s      s

to           to             to           to

case 1 case 2
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control_moment "OK"=

control_moment "OK" moment moment_capacity≤if

"NOK" otherwise

:=

<5.8>moment_capacity 0.206kN m⋅=

moment 0.032 kN m⋅=

<5.9>d 6 mm=

<5.7>W Db( ) 402.124 mm
3

=

Moment control in the bolts

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_in≤if

"NOK" otherwise

:=

<5.6>bearing_resist_in 53.333 kN=

bolt_force 5.252 kN=

<5.5>αin 0.926=

Control of the bearing force in the steel pro?le

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_out≤if

"NOK" otherwise

:=

<5.6>bearing_resist_out 22.187 kN=

bolt_force 5.252 kN=

<5.5>αout 0.889=

Control of the bearing force in the aluminium pro?le
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σvonm σalu232
2

3 τalu232
2

⋅+:=

τalu232

Sv

Aalu232

:=

σalu232

Nv

Aalu232

My yy_alu232⋅

Iy_alu232

+
Mz yz_alu232⋅

Iz_alu232

+:=

Von mise stress

Iz_alu232 2.69 10
6

× mm
4

=

Iy_alu232 1.62 10
7

× mm
4

=

Moment of inertia

yz_alu232 46 mm=

yy_alu232 116 mm=

Gravity point

Aalu232 2.371 10
3

× mm
2

=

Section

Nv 3.9kN:=

Sv 3.2kN:=

Mz 0.0 kN⋅ m⋅:=

{Comb. 8, member 26, x = 2.769m}My 13.9kN m⋅:=

Maximum moment :

material Re_alu:=

Section  alu pro?le 232
The splice is connected to the main pro?les by 4 bolts M16-8.8.

7.1. Alu pro5le  

7. Straight splice.  
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σvonm 101.203
N

mm
2

=

σadm material( ) 218.182
N

mm
2

=

stress "OK" σvonm σadm material( )≤if

"NOK" otherwise

:=

stress "OK"=



Alu 20m x 25m
EN 13782

page 49 / 99
version 1.1

diameter of the bolt

D0 19 mm⋅:= diameter of the bolthole

Fub Rt_bolt:= bolt material

The properties of the connection equal:

e1_out 50 mm⋅:= enddistance of the outside pro?le

e1_in 80 mm⋅:= enddistance of the inside pro?le

p1 100 mm⋅:= distance between two bolts

tout talu prof_roofprin( ):= wall thickness of the outside pro?le

tin talu232:= wall thickness of the inside pro?le

smargin 1mm:= margin between the inside pro?le and the outside pro?le

fy_out Re_alu:=
yield stress of the material on the outside

fu_out Rt_alu:=
tensile strength of the material on the outside

fy_in Re_alu:=
yield stress of the material on the inside

fu_in Rt_alu:=
tensile strength of the material on the inside

7.2. Control of the bolts   <formulas: see document 5>

Maximum moment at the gravity point of the bolted connection:

Mv 13.9:= kN m⋅ {Comb. 8, member 26, x = 2.769m}

Nv 3.9:= kN

Sv 3.2:= kN

Number of bolts:

nbolt 4:=

The coordinates of the bolts are:

x1 0mm:= y1 100mm:= x3 0mm:= y3 0mm:= x5 0mm:= y5 0mm:=

x2 570mm:= y2 100mm:= x4 570mm:= y4 0mm:= x6 0mm:= y6 0mm:=

The properties of the bolt equal:

Db 16 mm⋅:=
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control_shear "OK"=

control_shear "OK" bolt_force shear_resist≤if

"NOK" otherwise

:=

<5.4>shear_resist 77.208 kN=

bolt_force 6.496 kN=

<5.3>c Fub( ) 0.6=

Control of the shear force in the bolts

<5.2>Abolt Db( ) 201.062 mm
2

=

Fres 6.496 kN=

<5.1>Fres FR Mv Nv, Sv, nbolt, x1, x2, x3, x4, x5, x6, y1, y2, y3, y4, y5, y6,( ) kN⋅ nbolt 1>if

Nv
2

Sv
2

+

2
kN⋅ nbolt 1=if

:=

case 1:=

  ti      ti    ti

 s         s s      s

to           to             to           to

case 1 case 2
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control_moment "OK"=

control_moment "OK" moment moment_capacity≤if

"NOK" otherwise

:=

<5.8>moment_capacity 0.206kN m⋅=

moment 0.026 kN m⋅=

<5.9>d 4 mm=

<5.7>W Db( ) 402.124 mm
3

=

Moment control in the bolts

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_in≤if

"NOK" otherwise

:=

<5.6>bearing_resist_in 24.96 kN=

bolt_force 6.496 kN=

<5.5>αin 1=

Control of the bearing force in the steel pro?le

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_out≤if

"NOK" otherwise

:=

<5.6>bearing_resist_out 21.895 kN=

bolt_force 6.496 kN=

<5.5>αout 0.877=

Control of the bearing force in the aluminium pro?le
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b2 4 mm⋅:= h2 140 mm⋅:= t2

h2

2
:= y2 78mm:= z2 41.5 mm⋅:=

Part 2:

b3 4 mm⋅:= h3 140 mm⋅:= t3

h3

2
:= y3 78mm:= z3 41.5 mm⋅:=

Part 3:

b4 70 mm⋅:= h4 10 mm⋅:= t4

h4

2
:= y4 156mm

h4

2
−:= z4 41.5 mm⋅:=

Part 4:

b5 40 mm⋅:= h5 120 mm⋅:= t5 3mm:= y5 156mm
h5

2
+:= z5 41.5 mm⋅:=

Part 5:

b6 45 mm⋅:= h6 10 mm⋅:= t6

h6

2
:= y6 156mm h5+

h6

2
+:= z6 41.5 mm⋅:=Part 6:

8. Eaves splice.     

8.1. Steel pro5le  <formulas: see document 6>

Section  2x 70/10 , 2x 140/4 , K120/40/3 , 45/10
The splice is connected to the main pro?les by 6 bolts M16-8.8.

material Re_S235:=

Maximum moment at the section:

My 28.3:= kN m⋅ {Comb. 5, member 41, x = 1.307m}

Mz 0.4:= kN m⋅

Sv 12.8:= kN

Nv 14.3:= kN

b2h2

b1

h1

t2

b3

h3

example of section numbering

(1) part = either a tube or a plate
(2) if the part is a plate, the wall thickness = height / 2  

number of parts (1): n 6:=

Width Height Wall thickness (2) Gravity point of the
part in y-direction

Gravity point of the
part in z-direction

b1 70 mm⋅:= h1 10 mm⋅:= t1

h1

2
:= y1

h1

2
:= z1 41.5 mm⋅:=

Part 1:
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stress "OK"=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

σadm material( ) 213.636
N

mm
2

=

<6.8>σvonmise 145.684
N

mm
2

=

<6.7>τst 3.287
N

mm
2

=

<6.6>σst 145.573
N

mm
2

=

Von mise stress

<6.5>Itot_z 9.157 10
5

× mm
4

=

<6.4>Itot_y 3.471 10
7

× mm
4

=

Moment of inertia

<6.3>zv 41.5 mm=

<6.2>yv 151.795 mm=

Gravity point

<6.1>Asection 3.894 10
3

× mm
2

=

Section
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Db 16 mm⋅:= diameter of the bolt

D0 18.5 mm⋅:= diameter of the bolthole

Fub Rt_bolt:= bolt material

The properties of the connection equal:

e1_out 40 mm⋅:= enddistance of the outside pro?le

e1_in 41 mm⋅:= enddistance of the inside pro?le

p1 158 mm⋅:= distance between two bolts

tout talu prof_footprin_reinf( ):= wall thickness of the outside pro?le

tin 4mm:= wall thickness of the inside pro?le

smargin 1.5mm:= margin between the inside pro?le and the outside pro?le

fy_out Re_alu:=
yield stress of the material on the outside

fu_out Rt_alu:=
tensile strength of the material on the outside

fy_in Re_S235:=
yield stress of the material on the inside

fu_in Rt_S235:=
tensile strength of the material on the inside

8.2. Weld.

The connection is welded through the full cross section, so that the welded connection is 
as strong as the steel pro?le itself and has not to be checked.

8.3. Control of the bolts   <formulas: see document 5>

Maximum moment at the gravity point of the bolted connection:

Mv 28.3:= kN m⋅ {Comb. 5, member 41, x = 1.307m}

Nv 14.3:= kN

Sv 12.8:= kN

Number of bolts:

nbolt 6:=

The coordinates of the bolts are:

x1 0mm:= y1 100mm:= x3 0mm:= y3 50mm:= x5 0mm:= y5 0mm:=

x2 158mm:= y2 100mm:= x4 174mm:= y4 50mm:= x6 190mm:= y6 0mm:=

The properties of the bolt equal:
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control_shear "OK"=

control_shear "OK" bolt_force shear_resist≤if

"NOK" otherwise

:=

<5.4>shear_resist 77.208 kN=

bolt_force 30.455 kN=

<5.3>c Fub( ) 0.6=

Control of the shear force in the bolts

<5.2>Abolt Db( ) 201.062 mm
2

=

Fres 30.455 kN=

<5.1>Fres FR Mv Nv, Sv, nbolt, x1, x2, x3, x4, x5, x6, y1, y2, y3, y4, y5, y6,( ) kN⋅ nbolt 1>if

Nv
2

Sv
2

+

2
kN⋅ nbolt 1=if

:=

case 1:=

  ti      ti    ti

 s         s s      s

to           to             to           to

case 1 case 2
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control_moment "OK"=

control_moment "OK" moment moment_capacity≤if

"NOK" otherwise

:=

<5.8>moment_capacity 0.206kN m⋅=

moment 0.198 kN m⋅=

<5.9>d 6.5 mm=

<5.7>W Db( ) 402.124 mm
3

=

Moment control in the bolts

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_in≤if

"NOK" otherwise

:=

<5.6>bearing_resist_in 34.041 kN=

bolt_force 30.455 kN=

<5.5>αin 0.739=

Control of the bearing force in the steel pro?le

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_out≤if

"NOK" otherwise

:=

<5.6>bearing_resist_out 35.978 kN=

bolt_force 30.455 kN=

<5.5>αout 0.721=

Control of the bearing force in the aluminium pro?le
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FS 567.189
kN

m
=

FS σc B⋅
Sv2

L
+:=

The force in the section equals :

σc 55.424
N

mm
2

=

σc

Mv2
L

2
⋅

B L
3

⋅

12

:=

Sv2 5.05 kN=Mv2 14.05 kN m⋅=

Sv2

Sv

2
:=Mv2

Mv

2
:=

This moment causes stress in the alu pro?le.

Control of the alu pro?le

B

H

L

H 14 mm⋅:=B 10 mm⋅:=L 390 mm⋅:=

Section

Nv 13.1 kN⋅:=

Sv 10.1 kN⋅:=

{comb. 5, member 42, x=0.0m}Mv 28.1 kN⋅ m⋅:=

The forces are :

8.4. Aluminium rail pro5le : connection with roof.
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FN 2.183kN=

FN

Nv

6
:=

Fmax 53.971 kN=Fmax

Mv x3⋅

x1
2

x2
2

+ x3
2

+

:=

x3 310 mm⋅:=x2 220 mm⋅:=x1 130 mm⋅:=

x3

x2

x1

Fmax

Fmax

The moment is supported by 6 bolts M16. The moment causes the following force in the 
outside bolts :

σadm_alu 218.182
N

mm
2

=σvonmise 70.171
N

mm
2

=

σvonmise 3 τc
2

⋅:=

τc 40.514
N

mm
2

=

τc

FS

H
:=

So we become :
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control_traction "OK"=

control_traction "OK" traction_bolts traction_resist≤if

"NOK" otherwise

:=

<5.10>traction_resist 115.812 kN=

traction_bolts 53.971 kN=

traction_bolts Fmax:=

Control of the traction resistance in the bolts

control_shear "OK"=

control_shear "OK" bolt_force shear_resist≤if

"NOK" otherwise

:=

<5.4>shear_resist 77.208 kN=

bolt_force FN:=

<5.3>c Fub( ) 0.6=

Control of the shear force in the bolts

section bolt <5.2>Abolt Db( ) 201.062 mm
2

=

diameter boltDb 16mm:=
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The unity control for bolts and pins resisting traction and shear force at the same time, must always be 
smaller than or equal to 1 (ENV9 form. 6.20, ENV3 form. 6.6)

unity_traction_shear
FN

FvRd Fub Db,( )

Fmax

1.4 FtRd Fub Db,( )⋅
+:=

unity_traction_shear 0.361=

unity_control "OK" unity_traction_shear 1≤if

"NOK" otherwise

:=

unity_control "OK"=

Resistance against perforation in the alu main pro?le

390mm30mm

FpRd

2 390⋅ mm 2 30⋅ mm+( ) talu prof_roofprin_reinf( )⋅ Re_alu⋅

3 γM

:=

FpRd 634.875 kN=

Fp Sv

Mv

30 mm⋅ 390 mm⋅( )
2

⋅

6

30⋅ mm 390⋅ mm+:=

Fp 442.408 kN=

control "OK" Fp FpRd≤if

"NOK" Fp FpRd>if

:=

control "OK"=
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control_shear "OK"=

control_shear "OK" pin_force shear_resist≤if

"NOK" otherwise

:=

<5.4>shear_resist 34.744 kN=

pin_force 9.95 kN=

pin_force
Nv_max

2
:=

So we become :

maximum force  {comb. 6, member 3, x=0.0}Nv_max 19.9kN:=

material pinFub Rt_S235:=

<5.2>section pinAbolt Dp( ) 201.062 mm
2

=

diameter pinDp 16mm:=

Two pins dia 16mm (S235) prevent sliding between the inner and the outer guide rail.

Resistance against sliding between the two guide rails
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<3.3> 

Mzrd_prof 8.225 kN m⋅=

Slenderness :

λy_prof 100.408= λz_prof 190.61= <3.4> 

λby_prof 1.871= λbz_prof 3.553= <3.5> 

Reduction coef�cient for buckling :

φy_prof 2.428= φz_prof 7.156= <3.6> 

χy_prof 0.252= χz_prof 0.075= <3.7> 

9. Purlins.  <formulas: see document 3>  

ky 1.0:= kz 1.0:= Ly 4900mm:= Lz 4900mm:=

9.1.  Peak and eaves purlin : alu133/70.

profile prof_purlinstrong1:=

profcontrol profile( ) "alu133/70"=

classification profile( ) 2= <3.1> 

Shape factor :

αy_prof 1.256= αz_prof 1.248= <3.2> 

Pro�le capacity :

Nrd_prof 349.964 kN=

Myrd_prof 15.731 kN m⋅=
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.032=

<3.10> σcontrol 6.983
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.507=

Buckling control

{comb. 5, member 59, x=5.0m}Ncomp 11.2 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

My 0.0 kN⋅ m⋅:=

9.1.1 Compression
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9.1.2 Traction

Ntraction 8.8 kN⋅:= {comb. 5, member 65, x=5.0m}

bending_tractioncontrol_unity 8.329 10
3−

×=
<3.9>

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

control "OK"=

Stress control

σcontrol 5.486
N

mm
2

= <3.10> 

σcontrol

σadm_alu

0.025=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

stress "OK"=
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<3.7> χz_prof 0.061=χy_prof 0.061=

<3.6> φz_prof 8.728=φy_prof 8.728=

Reduction coef�cient for buckling :

<3.5> λbz_prof 3.96=λby_prof 3.96=

<3.4> λz_prof 212.478=λy_prof 212.478=

Slenderness :

Mzrd_prof 3.033 kN m⋅=

<3.3> Myrd_prof 3.033 kN m⋅=

Nrd_prof 144 kN=

Pro�le capacity :

<3.2> αz_prof 1.188=αy_prof 1.188=

Shape factor :

<3.1> classification profile( ) 1=

profcontrol profile( ) "alu60/60/3"=

profile prof_purlinweak:=

9.2.  Normal purlin : alu60/60/3.
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9.2.1 Compression

Ncomp 5.0 kN⋅:= {comb. 6, member 79, x=0.0m}

Buckling control

bucklingcontrol_unity 0.641=
<3.8> 

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

control "OK"=

Stress control

σcontrol 7.576
N

mm
2

= <3.10> 

σcontrol

σadm_alu

0.035=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

stress "OK"=
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9.2.2 Traction

Ntraction 2.2 kN⋅:= {comb. 7, member 81, x=0.0m}

bending_tractioncontrol_unity 4.358 10
3−

×= <3.9>

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

control "OK"=

Stress control

σcontrol 3.333
N

mm
2

= <3.10> 

σcontrol

σadm_alu

0.015=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

stress "OK"=
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<3.3> 

Mzrd_prof 8.225 kN m⋅=

Slenderness :

λy_prof 87.088= λz_prof 103.552= <3.4> 

λby_prof 1.623= λbz_prof 1.93= <3.5> 

Reduction coef�cient for buckling :

φy_prof 1.97= φz_prof 2.546= <3.6> 

χy_prof 0.324= χz_prof 0.238= <3.7> 

10. Gable end.     <formulas: see document 3>  

10.1.  Gable upright N°1 : alu133/70

ky 1.0:= kz 1.0:= Ly 4250mm:= Lz 2662mm:=

profile prof_gableup:=

profcontrol profile( ) "alu133/70"=

classification profile( ) 2= <3.1> 

Shape factor :

αy_prof 1.256= αz_prof 1.248= <3.2> 

Pro�le capacity :

Nrd_prof 349.964 kN=

Myrd_prof 15.731 kN m⋅=
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.484=

<3.10> σcontrol 105.696
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.41=

Buckling control

normal force / compressionNv 6.9 kN⋅:=

Mz 1.7 kN⋅ m⋅:=

{comb. 7, member 104, x=2.662m}My 2.6 kN⋅ m⋅:=

10.1.1 Bending + compression
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.759=

<3.10> σcontrol 165.699
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.586=

Unity control

normal force  / tractionNv 0.8 kN⋅:=

Mz 0.1 kN⋅ m⋅:=

{comb. 10, member 104, x = 2.662m}My 9.3 kN⋅ m⋅:=

10.1.2. Bending + traction
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<3.3> 

Mzrd_prof 8.225 kN m⋅=

Slenderness :

λy_prof 121.309= λz_prof 126.736= <3.4> 

λby_prof 2.261= λbz_prof 2.362= <3.5> 

Reduction coef�cient for buckling :

φy_prof 3.272= φz_prof 3.516= <3.6> 

χy_prof 0.177= χz_prof 0.163= <3.7> 

10.2.  Gable upright N°2 : alu133/70

ky 1.0:= kz 1.0:= Ly 5920mm:= Lz 3258mm:=

profile prof_gableup:=

profcontrol profile( ) "alu133/70"=

classification profile( ) 2= <3.1> 

Shape factor :

αy_prof 1.256= αz_prof 1.248= <3.2> 

Pro�le capacity :

Nrd_prof 349.964 kN=

Myrd_prof 15.731 kN m⋅=
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.274=

<3.10> σcontrol 59.826
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.427=

Buckling control

normal force / compressionNv 9.4 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 10, member 127, x=0.0m}My 3.1 kN⋅ m⋅:=

10.2.1 Bending + compression
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.1≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

1.033=

<3.10> σcontrol 225.273
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.804=

Unity control

normal force  / tractionNv 12.3 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 10, member 108, x = 2.662m}
My 12.5 kN⋅ m⋅:=

10.2.2 Bending + traction
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<3.3> 

Mzrd_prof 8.291 kN m⋅=

Slenderness :

λy_prof 107.989= λz_prof 180.239= <3.4> 

λby_prof 2.013= λbz_prof 3.359= <3.5> 

Reduction coef�cient for buckling :

φy_prof 2.717= φz_prof 6.469= <3.6> 

χy_prof 0.22= χz_prof 0.083= <3.7> 

10.3.  Gable horizontal : alu130/70

ky 1.0:= kz 1.0:= Ly 4930mm:= Lz 4930mm:=

profile prof_gablehor:=

profcontrol profile( ) "alu130/70"=

classification profile( ) 2= <3.1> 

Shape factor :

αy_prof 1.312= αz_prof 1.191= <3.2> 

Pro�le capacity :

Nrd_prof 326.618 kN=

Myrd_prof 13.767 kN m⋅=
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.223=

<3.10> σcontrol 48.651
N

mm
2

=

Stress control

control "OK"=

control "OK" bucklingcontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.8> 
bucklingcontrol_unity 0.238=

Buckling control

normal force / compressionNv 1.1 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 3, member 111, x=2.567m}My 2.3 kN⋅ m⋅:=

10.3.1 Bending + compression
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stress "OK"=

stress "OK"
σcontrol

σadm_alu

1.0≤if

"NOK" otherwise

:=

σcontrol

σadm_alu

0.546=

<3.10> σcontrol 119.193
N

mm
2

=

Stress control

control "OK"=

control "OK" bending_tractioncontrol_unity 1.0≤if

"NOK" otherwise

:=

<3.9>bending_tractioncontrol_unity 0.399=

Unity control

normal force  / tractionNv 6.9 kN⋅:=

Mz 0.0 kN⋅ m⋅:=

{comb. 3, member 617, x = 2.5m}My 5.5 kN⋅ m⋅:=

10.3.2 Bending + traction
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S
MBL

Nmax

:=

S 5.557= Security S( ) "OK"=

3. D-fastener  -  dia 9/16  -  0.6 ton

MBL 30 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=

S 2.83= Security S( ) "OK"=

4. Eyebolt M16

MBL 35 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=

S 3.302= Security S( ) "OK"=

11.  Wind bracing cable.
Side

The maximum force in the bracing cable equals :

Nmax 10.6 kN⋅:= {Comb. 10, member 118}

Security S( ) "OK" S 1.0≥if

"NOK" otherwise

:=

1. Cable tightener : 3/4" x 12   Type 2   2360 kg

MBL 118 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=

S 11.132= Security S( ) "OK"=

2. Steel cable - diameter  10 mm  -   6 x 19

MBL 58.9 kN⋅:= Minimum break load

The security factor equals :
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S 2.537= Security S( ) "OK"=

3. D-fastener  -  dia 9/16  -  0.6 ton

MBL 30 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=

S 1.463= Security S( ) "OK"=

4. Eyebolt M16

MBL 35 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=

S 1.707= Security S( ) "OK"=

Roof

The maximum force in the  bracing cable equals :

Nmax 20.5 kN⋅:= {Comb. 5, member 116}

Security S( ) "OK" S 1.0≥if

"NOK" otherwise

:=

1. Cable tightener : 3/4" x 12   Type 2   2360 kg

MBL 118 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=

S 5.756= Security S( ) "OK"=

2. Steel cable - diameter  10 mm  -   6 x 37 + TWK

MBL 52 kN⋅:= Minimum break load

The security factor equals :

S
MBL

Nmax

:=
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Sv Rx
2

Ry
2

+:=

Nv Rz:=

Mz Ry d⋅:=

My Rx d⋅:=

d 160mm:=

A

d

Maximum forces at the gravity point of the bolted connection:

material Re_S235:=

Section  K90/90/3
The splice is connected to the main pro?les by 2 bolts M12-8.8.

12.1. Steel pro5le      <formulas: see document 6>

Rz_df 10.1( ) kN=Rz_df R
2〈 〉T





3〈 〉

kN⋅:=

Ry_df 0.6( ) kN=Ry_df R
1〈 〉T





3〈 〉

kN⋅:=

Rx_df 0.4( ) kN=Rx_df R
0〈 〉T





3〈 〉

kN⋅:=

Rz R
2〈 〉

:=Ry R
1〈 〉

:=Rx R
0〈 〉

:=

row 4 = {comb. 8, node 104} with max Rz downforce  

row 3 = {comb. 5, node 69} with max Rz  
kNR

14.3

0.3

8.8

0.4

0.0

10.1

8.6

0.6

3.5

2.0

18.3

10.1













:=
row 2 = {comb. 10, node 1} with max Ry  

row 1 = {comb. 3, node 35} with max Rx 

The reaction forces are (in kN):

12. Connection of arch to baseplate.
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z1 45 mm⋅:=
Part 1:

(1) part = either a tube or a plate
(2) if the part is a plate, the wall thickness = height / 2  

Section

Asection 1.044 10
3

× mm
2

= <6.1>

Gravity point

yv 45 mm= <6.2>

zv 45 mm= <6.3>

Moment of inertia

Itot_y 1.319 10
6

× mm
4

= <6.4>

Itot_z 1.319 10
6

× mm
4

= <6.5>

b1h1

t1
My

2.288

0.048

1.408

0.064













m= Nv

3.5

2

18.3

10.1













= Sv

14.3

10.104

12.304

0.721













=

Mz

0

1.616

1.376

0.096













m=

number of parts (1): n 1:=

Width Height Wall thickness (2) Gravity point of the
part in y-direction

Gravity point of the
part in z-direction

b1 90 mm⋅:= h1 90 mm⋅:= t1 3 mm⋅:= y1 45 mm⋅:=
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Von mise stress

σst 112.541
N

mm
2

= <6.6>

τst 11.786
N

mm
2

= <6.7>

σvonmise 114.377
N

mm
2

= <6.8>

σadm material( ) 213.636
N

mm
2

=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

stress "OK"=
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D0 14 mm⋅:= diameter of the bolthole

Fub Rt_bolt:= bolt material

The properties of the connection equal:

e1_out 35 mm⋅:= enddistance of the outside pro?le

e1_in 35 mm⋅:= enddistance of the inside pro?le

p1 200 mm⋅:= distance between two bolts

tout talu prof_footprin( ):= wall thickness of the outside pro?le

tin t1:= wall thickness of the inside pro?le

smargin 2mm:= margin between the inside pro?le and the outside pro?le

fy_out Re_alu:=
yield stress of the material on the outside

fu_out Rt_alu:=
tensile strength of the material on the outside

fy_in Re_S235:=
yield stress of the material on the inside

fu_in Rt_S235:=
tensile strength of the material on the inside

12.2. Control of the bolts (2xM12)   <formulas: see document 5>

The forces in the bolts are:

Mv My:=

Nv Rz:=

Sv Rx:=

Mv

2.288

0.048

1.408

0.064













m= Nv

3.5

2

18.3

10.1













= Sv

14.3

0.3

8.8

0.4













=

Number of bolts:

nbolt 2:=

The coordinates of the bolts are:

x1 0mm:= y1 0mm:= x3 0mm:= y3 0mm:= x5 0mm:= y5 0mm:=

x2 200mm:= y2 0mm:= x4 0mm:= y4 0mm:= x6 0mm:= y6 0mm:=

The properties of the bolt equal:

Db 12 mm⋅:= diameter of the bolt
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  ti      ti    ti

 s         s s      s

to           to             to           to

case 1 case 2

case 1:=

Fres 9.336 kN=
<5.1>

Abolt Db( ) 113.097 mm
2

= <5.2>

Control of the shear force in the bolts

c Fub( ) 0.6= <5.3>

bolt_force 9.336 kN=

shear_resist 43.429 kN= <5.4>

control_shear "OK" bolt_force shear_resist≤if

"NOK" otherwise

:=

control_shear "OK"=
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control_moment "OK"=

control_moment "OK" moment moment_capacity≤if

"NOK" otherwise

:=

<5.8>moment_capacity 0.087kN m⋅=

moment 0.047 kN m⋅=

<5.9>d 5 mm=

<5.7>W Db( ) 169.646 mm
3

=

Moment control in the bolts

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_in≤if

"NOK" otherwise

:=

<5.6>bearing_resist_in 21.6 kN=

bolt_force 9.336 kN=

<5.5>αin 0.833=

Control of the bearing force in the steel pro?le

control_bearing "OK"=

control_bearing "OK" bolt_force bearing_resist_out≤if

"NOK" otherwise

:=

<5.6>bearing_resist_out 15.6 kN=

bolt_force 9.336 kN=

<5.5>αout 0.833=

Control of the bearing force in the aluminium pro?le
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control_shear "OK"=

control_shear "OK" bolt_force shear_resist≤if

"NOK" otherwise

:=

<5.4>shear_resist 34.744 kN=

bolt_force 14.722 kN=

<5.3>c Fub( ) 0.6=

Control of the shear force in the bolts

<5.2>Abolt Db( ) 201.062 mm
2

=

<5.1>Fres 14.722 kN=

bolt materialFub Rt_S235:=

diameter of the boltholeD0 18.9 mm⋅:=

diameter of the boltDb 16 mm⋅:=

The properties of the bolt equal:

number of boltsnbolt 1:=

12.3. Control of the pin in the footplate M16   <formulas: see document 5>



Alu 20m x 25m
EN 13782

page 86 / 99
version 1.1

(1) part = either a tube or a plate
(2) if the part is a plate, the wall thickness = height / 2  

Part 1:
z1 70 mm⋅:=y1 5 mm⋅:=t1 5 mm⋅:=h1 10 mm⋅:=b1 140 mm⋅:=

Gravity point of the
part in z-direction

Gravity point of the
part in y-direction

Wall thickness (2)HeightWidth

n 1:=number of parts (1):

Sv

14.3

10.104

12.304

0.721













=Nv

3.5

2

18.3

10.1













=Mz

0.672

0.014

0.414

0.019













m=My

0

0.475

0.404

0.028













m=

Sv Rx
2

Ry
2

+:=

Nv Rz:=

Mz Rx HA⋅:=

My Ry HA⋅:=

The forces are:

a) Section AA' (Fe 140/10)

HB 163mm:=

HA 70mm:=

A A'

B B'

HA
HB

material Re_S235:=

13.1. Bending of the vertical steel plates.

13. Baseplate.
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stress "OK"=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

σadm material( ) 213.636
N

mm
2

=

<6.8>σvonmise 205.683
N

mm
2

=

<6.7>τst 7.217
N

mm
2

=

<6.6>σst 205.303
N

mm
2

=

Von mise stress

<6.5>Itot_z 2.287 10
6

× mm
4

=

<6.4>Itot_y 1.167 10
4

× mm
4

=

Moment of inertia

<6.3>zv 70 mm=

<6.2>yv 5 mm=

Gravity point

<6.1>Asection 1.4 10
3

× mm
2

=

Section
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Part 1:

b2 140 mm⋅:= h2 10 mm⋅:= t2 5 mm⋅:= y2 75 mm⋅:= z2 70 mm⋅:=
Part 2:

b3 10 mm⋅:= h3 70 mm⋅:= t3 35 mm⋅:= y3 115 mm⋅:= z3 70 mm⋅:=
Part 3:

(1) part = either a tube or a plate
(2) if the part is a plate, the wall thickness = height / 2  

Section

Asection 2.8 10
3

× mm
2

= <6.1>

Gravity point

yv 75 mm= <6.2>

zv 70 mm= <6.3>

b) Section BB' (Fe140/10 + 2x Fe70/10)

The forces are:

My Ry HB⋅:=

Mz Rx HB⋅:=

Nv Rz:=

Sv Rx
2

Ry
2

+:=

My

0

1.646

1.402

0.098













m= Mz

2.331

0.049

1.434

0.065













m= Nv

3.5

2

18.3

10.1













= Sv

14.3

10.104

12.304

0.721













=

number of parts (1): n 3:=

Width Height Wall thickness (2) Gravity point of the
part in y-direction

Gravity point of the
part in z-direction

b1 10 mm⋅:= h1 70 mm⋅:= t1 35 mm⋅:= y1 35 mm⋅:= z1 70 mm⋅:=
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stress "OK"=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

σadm material( ) 213.636
N

mm
2

=

<6.8>σvonmise 87.791
N

mm
2

=

<6.7>τst 4.394
N

mm
2

=

<6.6>σst 87.461
N

mm
2

=

Von mise stress

<6.5>Itot_z 2.298 10
6

× mm
4

=

<6.4>Itot_y 2.823 10
6

× mm
4

=

Moment of inertia
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pMin 29.053
kN

m
=

<7.2>
pMax 38.28

kN

m
=

σMin 0.097
N

mm
2

=

<7.1>

pground σMax( ) "terrain verrification needed"=σMax 0.128
N

mm
2

=

pground σ( ) "OK, no need for terrain verification" σ pmax_ground≤if

"terrain verrification needed" otherwise

:=

pmax_ground 100
kN

m
2

:=Maximum groundpressure :

hp HB Hp+:=

{Comb 8, node 104}Rz_df 10.1( ) kN=

Rx_df 0.4( ) kN=Rx

     Rz

L

B

h

a) Section 1

baseplate "side":=

material Re_S235:=

L = length of the horizontal plate in y direction
B = width of the horizontal plate in x direction
H = thickness of the horizontal plate

Lp 300 mm⋅:=Hp 10 mm⋅:=Bp 300 mm⋅:=

The checked sections

1

2

L

B

13.2. Bending of the horizontal steel plate.   <formulas: see document 7>
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Part 1:
y1

Hp

2
:=t1

Hp

2
:=h1 Hp:=b1 Bp:=

Gravity point of the
part in y-direction

Wall thickness (2)HeightWidth

n 1:=number of parts (1):

My

Mmax1

kN
:=

Section 1: at distance a1

<7.7>Mmax1 0.12 kN m⋅=

Maximum moment:

<7.6>ag1 40.443 mm=

Gravity distance:

<7.5>pax1 35.82
kN

m
=

<7.4>a∆1 170.554 mm=

<7.3>pr1 2.46
kN

m
=

distance from the border of the plate till section 1a1 80mm:=
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stress "OK"=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

σadm material( ) 213.636
N

mm
2

=

<6.8>σvonmise 23.974
N

mm
2

=

Von mise stress

<6.4>Itot_y 2.5 10
4

× mm
4

=

Moment of inertia

<6.2>yv 5 mm=

Gravity point

<6.1>Asection 3 10
3

× mm
2

=

Section
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<7.7>Mmax2 0.111 kN m⋅=

Maximum moment:

<7.6>ag2 38.057 mm=

Gravity distance:

<7.5>pax2 37.127
kN

m
=

<7.4>a∆2 180.832 mm=

<7.3>pr2 3.46
kN

m
=

distance from the border of the plate till section 2a2 75mm:=

pMin 26.747
kN

m
=

<7.2>pMax 40.587
kN

m
=

σMin 0.089
N

mm
2

=

<7.1> pground σMax( ) "terrain verrification needed"=σMax 0.135
N

mm
2

=

{Comb 18, node 57}Rz_df 10.1( ) kN=

Ry_df 0.6( ) kN=
Ry

     Rz

B

L

h

b) Section 2
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stress "OK"=

stress "OK" σvonmise σadm material( )≤if

"NOK" otherwise

:=

σadm material( ) 213.636
N

mm
2

=

<6.8>σvonmise 22.181
N

mm
2

=

Von mise stress

<6.4>Itot_y 2.5 10
4

× mm
4

=

Moment of inertia

<6.2>yv 5 mm=

Gravity point

<6.1>Asection 3 10
3

× mm
2

=

Section

(1) part = either a tube or a plate
(2) if the part is a plate, the wall thickness = height / 2  

Part 1:
y1

Hp

2
:=t1

Hp

2
:=h1 Hp:=b1 Lp:=

Gravity point of the
part in y-direction

Wall thickness (2)HeightWidth

n 1:=number of parts (1):

My

Mmax2

kN
:=

Section 2: at distance a2
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Wso35 4.5kN:= P35 2.8kN:=

52 Wso52 6.8kN:= P52 2.8kN:=

69 Wso69 4.4kN:= P69 2.8kN:=

86 Wso86 1.9kN:= P86 0.9kN:=

The stabilising moment proportion equals :

MST.k γp P1 P18+ P35+ P52+ P69+ P86+( )⋅ Width⋅:=

The overturning moment proportion equals :

MK.k γw Wso1 Wso18+ Wso35+ Wso52+ Wso69+ Wso86+( )⋅ Width⋅:=

So, the total resulting weight to prevent overturning, becomes :

Lo_tot

MK.k MST.k−

γp Width⋅
:= Lo_tot 15.68 kN=

14.  Anchorage.   

14.1. Weight anchors.    

EN 13782, Art. 7.2: verification against overturning, sliding and lifting.

Safety against overturning :

The lifting forces at the left side are :

node wind side (overpr.) :
           Rz -

safety factor permanent loads :
     down force

safety factor

1 Wso1 1.9kN:= γw 1.2:= P1 0.9kN:= γp 1.0:=

18 Wso18 4.4kN:= P18 2.8kN:=

35
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13 Wss13 2.4kN:= P13 0.9kN:=

34 Wss34 0.0kN:= P34 2.8kN:=

51 Wss51 0.2kN:= P51 2.8kN:=

68 Wss68 0.2kN:= P68 2.8kN:=

85 Wss85 0.0kN:= P85 2.8kN:=

102 Wss102 2.4kN:= P102 0.9kN:=

The coef?cient of friction equals (table 3) :

µ 0.5:= friction of concrete on concrete

ΣH γw Wss1 Wss18+ Wss35+ Wss52+ Wss69+ Wss86+( )
Wss13 Wss34+ Wss51+ Wss68+ Wss85+ Wss102++

...







⋅:=

ΣN γp P1 P18+ P35+ P52+ P69+ P86+ P13+ P34+ P51+ P68+ P85+ P102+( )⋅:=

So, the total resulting weight to prevent sliding, becomes :

Ls_tot
ΣH ΣN µ⋅−

γp

:= Ls_tot 53.24 kN=

Safety against sliding :

The sliding forces are :

node wind side (overpr.) :
       Rx + Ry

safety factor permanent loads :
     down force

safety factor

1 Wss1 3.2kN:= γw 1.2:= P1 0.9 kN= γp 1.0:=

18 Wss18 10.8kN:= P18 2.8 kN=

35 Wss35 11.0kN:= P35 2.8 kN=

52 Wss52 11.0kN:= P52 2.8 kN=

69 Wss69 10.8kN:= P69 2.8 kN=

86 Wss86 3.2kN:= P86 0.9 kN=
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P86 0.9 kN=

13 Wsl13 6.9kN:= P13 0.9 kN=

34 Wsl34 4.8kN:= P34 2.8 kN=

51 Wsl51 10.6kN:= P51 2.8 kN=

68 Wsl68 10.6kN:= P68 2.8 kN=

85 Wsl85 16.3kN:= P85 2.8 kN=

102 Wsl102 4.0kN:= P102 0.9 kN=

The sum of the vertical stabilising load components equals :

ΣVP γp P1 P18+ P35+ P52+ P69+ P86+ P13+ P34+ P51+ P68+ P85+ P102+( )⋅:=

The sum of the vertical lifting load components equals :

ΣVW γw Wsl1 Wsl18+ Wsl35+ Wsl52+ Wsl69+ Wsl86+( )
Wsl13 Wsl34+ Wsl51+ Wsl68+ Wsl85+ Wsl102++

...







⋅:=

So, the total resulting weight to prevent lifting, becomes :

Ll_tot

ΣVW ΣVP−

γp

:= Ll_tot 101.68 kN=

Safety against lifting

The lifting forces are :

node wind gable (overpr.) :
         Rz -

safety factor permanent loads :
     down force

safety factor

1 Wsl1 6.9kN:= γw 1.2:= P1 0.9 kN= γp 1.0:=

18 Wsl18 4.8kN:= P18 2.8 kN=

35 Wsl35 10.6kN:= P35 2.8 kN=

52 Wsl52 10.6kN:= P52 2.8 kN=

69 Wsl69 16.3kN:= P69 2.8 kN=

86 Wsl86 4.0kN:=
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wmin_bracing γw max Wsl18 Wsl34, Wsl69, Wsl85,( )⋅:=

gmin_bracing 1956 kg=

At the sides :

nodes : 35 52 51 68

The minimum weight per baseplate for the lift force : wmin_side γw max Wsl35 Wsl52, Wsl51, Wsl68,( )⋅:=

gmin_side 1272 kg=

The total anchor weight for the structure equals :

anchor_weight 4 wmin_corner⋅ 4 wmin_bracing⋅+ 4 wmin_side⋅+:=

anchor_weight 162.24 kN=

verificationweight_anchors "OK" anchor_weight max Lo_tot Ls_tot, Ll_tot,( )≥if

"NOK" otherwise

:=

verificationweight_anchors "OK"=

Distribution of the weights

At the corner :

nodes : 1 13 86 102

The minimum weight per baseplate for the lift force : wmin_corner γw max Wsl1 Wsl13, Wsl86, Wsl102,( )⋅:=

gmin_corner 828 kg=

At the wind bracings :

nodes : 18 34 69 85

The minimum weight per baseplate for the lift force :
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15. Conclusion.

The relocatable Alu 20m structure, and consequently the Alu 15m, manufactured by EFS N.V., 
Veldeman Structure Solutions in Bree  Belgium complies with the stipulations of the European 
Standard EN 13782 under the following conditions:

basic windspeed = 100km/h at base
                               111km/h at top

The structure will be able to resist this load if the structure is well anchored to the ground and when it
is completely closed.

Bree, May 2006

_______________
for EFS nv,
Veldeman Structure Solutions
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N newton:= ksi 1000
lbf

in
2

⋅:= psf 47.88026 Pa⋅:=

kN 1000 N⋅:=

kip 1000 lbf⋅:= 1 ksi⋅ 6.89476
N

mm
2

=

psf
lbf

ft
2

:=

Document : Formulas NEN-EN13782
                                     ENV 1999-1-1
                                     ENV 1993-1-1
                                     ENV 1991-2-3
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<1.2>

µ2 α( ) 0.8 0 deg⋅ α≤ 15 deg⋅≤if

0.8

0.6
α

deg
15−









⋅

30
+ 15 deg⋅ α< 30 deg⋅≤if

1.1 60
α

deg
−









⋅

30
30 deg⋅ α< 60 deg⋅≤if

0 α 60 deg⋅≥if

:=

<1.1>

µ1 α( ) 0.8 0 deg⋅ α≤ 15 deg⋅≤if

0.8 15 deg⋅ α< 30 deg⋅≤if

0.8 60
α

deg
−









⋅

30
30 deg⋅ α< 60 deg⋅≤if

0 α 60 deg⋅≥if

:=

αangle of pitch of roof :

acc eurocode env 1991-2-3 §7.2 (5), table 7.2duopitch roof :

sk pf( ) pf:=the characteristic value of the snow load on the ground (kN/m2)

Cts 1.0:=the thermal coef&cient, which usually has the value 1

Ces 1.0:=the exposure coef&cient, which usually has the value 1

µi
the snow load shape coef&cient

s = µi . Ces . Cts . sk

The snow load on a roof shall determined from :  (acc. eurocode ENV 1991 - 2 - 3 : 1995, § 5.1)

1.1.  Snowload.

Doc. 1.  Wind + snow load.
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Snowcase according to eurocode 1991-2-3, table 7.2

snowcase 1

µ1 µ1

α α

snowcase 2

µ1 µ2

α α

snowcase 3

0.5µ1

α α

snowcase 1 : s1_windward α pf, Span_distance,( ) µ1 α( ) Ces Cts⋅ sk pf( )⋅( )⋅ Span_distance⋅:=

s1_leeward α pf, Span_distance,( ) µ1 α( ) Ces Cts⋅ sk pf( )⋅( )⋅ Span_distance⋅:=

snowcase 2 : s2_windward α pf, Span_distance,( ) µ1 α( ) Ces Cts⋅ sk pf( )⋅( )⋅ Span_distance⋅:= <1.3>

s2_leeward α pf, Span_distance,( ) µ2 α( ) Ces Cts⋅ sk pf( )⋅( )⋅ Span_distance⋅:=

snowcase 3 : s3_leeward α pf, Span_distance,( ) 0.5 µ1 α( ) Ces Cts⋅ sk pf( )⋅( )⋅ Span_distance⋅:=
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1.2.  Wind load.  acc. to NEN-EN 13782 (2005)

Dynamic windpressure (art. 6.4.2.2) <1.6>

q5 Hpeak Width,( ) 0.3
kN

m
2









Hpeak 5m≤ Width 10m≤∧if

0.5
kN

m
2









otherwise

:= v5 Hpeak Width,( ) 1600 q5 Hpeak Width,( )
m

2

s kN
0.5

⋅











⋅:=

q10 Hpeak( ) "height < 5m" Hpeak 5m≤if

0.6
kN

m
2









otherwise

:= v10 Hpeak( ) "height < 5m" Hpeak 5m≤if

1600 q10 Hpeak( )
m

2

s kN
0.5

⋅











⋅










otherwise

:=

q15 Hpeak( ) "height < 5m" Hpeak 5m≤if

"height < 10m" 5m Hpeak< 10m≤if

0.66
kN

m
2









otherwise

:= v15 Hpeak( ) "height < 5m" Hpeak 5m≤if

"height < 10m" 5m Hpeak< 10m≤if

1600 q15 Hpeak( )
m

2

s kN
0.5

⋅











⋅










otherwise

:=

q20 Hpeak( ) "height < 5m" Hpeak 5m≤if

"height < 10m" 5m Hpeak< 10m≤if

"height < 15m" 10m Hpeak< 15m≤if

0.71
kN

m
2









otherwise

:= v20 Hpeak( ) "height < 5m" Hpeak 5m≤if

"height < 10m" 5m Hpeak< 10m≤if

"height < 15m" 10m Hpeak< 15m≤if

1600 q20 Hpeak( )
m

2

s kN
0.5

⋅











⋅










otherwise

:=

q25 Hpeak( ) "height < 5m" Hpeak 5m≤if

"height < 10m" 5m Hpeak< 10m≤if

"height < 15m" 10m Hpeak< 15m≤if

"height < 20m" 15m Hpeak< 20m≤if

0.76
kN

m
2









otherwise

:= v25 Hpeak( ) "height < 5m" Hpeak 5m≤if

"height < 10m" 5m Hpeak< 10m≤if

"height < 15m" 10m Hpeak< 15m≤if

"height < 20m" 15m Hpeak< 20m≤if

1600 q25 Hpeak( )
m

2

s kN
0.5

⋅











⋅










otherwise

:=
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Cp6s 0.4−:=Cp4s 0.4−:=

Cp5s 0.4−:=Cp3s 0.4−:=

Cp2s α( ) 1.2 sin α( )⋅ 0.4−:=

Cp1s 0.8:=

<1.8>Wind normal to sidewall of structure

Aerodynamic coef�cients for structures of conventional shape (NEN-EN 13782 Fig 2)

    Cp2     Cp3

         Cp6

    Cp1     Cp4

          Cp5

External windpressure coef$cients Cp

pwind_25 Hpeak span,( ) 0 Hpeak 20m≤if

q25 Hpeak( ) span⋅ otherwise

:=pwind_15 Hpeak span,( ) 0 Hpeak 10m≤if

q15 Hpeak( ) span⋅ otherwise

:=

pwind_20 Hpeak span,( ) 0 Hpeak 15m≤if

q20 Hpeak( ) span⋅ otherwise

:=pwind_10 Hpeak span,( ) 0 Hpeak 5m≤if

q10 Hpeak( ) span⋅ otherwise

:=

pwind_5 Hpeak width, span,( ) q5 Hpeak width,( ) span⋅:=

<1.7>The total wind load for one arch equals :
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pwind_6so pwind span, Cpi,( ) Cp6s Cpi−( )
pwind

span
⋅:=

pwind_5so pwind span, Cpi,( ) Cp5s Cpi−( )
pwind

span
⋅:=

pwind_4so pwind Cpi,( ) Cp4s Cpi−( ) pwind⋅:=

pwind_3so pwind Cpi,( ) Cp3s Cpi−( ) pwind⋅:=

pwind_2so pwind α, Cpi,( ) Cp2s α( ) Cpi−( ) pwind⋅:=

pwind_1so pwind Cpi,( ) Cp1s Cpi−( ) pwind⋅:=

<1.11>Overpressure / Underpressure

The total wind load normal to the side equals :

UnderpressureCpi_u

<1.10>

OverpressureCpi_o

Internal windpressure coef$cients Cpi

Cp6g 0.4−:=

Cp5g 0.8:=

Cp4g 0.4−:=

Cp3g 0.4−:=

Cp2g 0.4−:=

Cp1g 0.4−:=

<1.9>Wind normal to gablewall of structure
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The total wind load normal to the gable equals :

Overpressure / Underpressure <1.12>

pwind_1go pwind Cpi,( ) Cp1g Cpi−( ) pwind⋅:=

pwind_2go pwind Cpi,( ) Cp2g Cpi−( ) pwind⋅:=

pwind_3go pwind Cpi,( ) Cp3g Cpi−( ) pwind⋅:=

pwind_4go pwind Cpi,( ) Cp4g Cpi−( ) pwind⋅:=

pwind_5go pwind span, Cpi,( ) Cp5g Cpi−( )
pwind

span
⋅:=

pwind_6go pwind span, Cpi,( ) Cp6g Cpi−( )
pwind

span
⋅:=
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1.3.  Load combinations.

(see anex, Esa prima win)

1. - self weight (1\1,35) + permanent load (1\1,35)
2. - self weight (1\1,35) + permanent load (1\1,35) + wind load (1\1,5)
3. - self weight (1\1,35) + permanent load (1\1,35) + snow load (1\1,5)
4. - self weight (1\1,35) + permanent load (1\1,35) + windload (1\1,35) + snow load (1\1,35)
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Aalu310 4375 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu380 1.27 10
8

⋅ mm
4

⋅:= Iy_alu310 5.05 10
7

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu380 3.33 10
7

⋅ mm
4

⋅:= Iz_alu310 1.25 10
7

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu380 190 mm⋅:= yy_alu310 155 mm⋅:=

Height of the
pro&le in z-direction

yz_alu380 83 mm⋅:= yz_alu310 65 mm⋅:=

Elastic resistance
in the y-direction

Wely_alu380 6.66 10
5

⋅ mm
3

⋅:= Wely_alu310 3.26 10
5

⋅ mm
3

⋅:=

Elastic resistance
in the z-direction

Welz_alu380 4.01 10
5

⋅ mm
3

⋅:= Welz_alu310 1.92 10
5

⋅ mm
3

⋅:=

Plastic resistance
in the y-direction

Wply_alu380 8.66 10
5

⋅ mm
3

⋅:= Wply_alu310 4.26 10
5

⋅ mm
3

⋅:=

Plastic resistance
in the z-direction

Wplz_alu380 4.66 10
5

⋅ mm
3

⋅:= Wplz_alu310 2.22 10
5

⋅ mm
3

⋅:=

Doc. 2.  Materials.

2.1. Properties.

γM 1.1:= partial safety factor

γMb 1.25:= partial safety factor for bolts and pins

γMr 1.25:= partial safety factor for rivets

2.2.  Aluminium.

Quality  =  6061 T6.  

Yield stress Re_alu 240
N

mm
2

⋅:=

Tensile strength Rt_alu 260
N

mm
2

⋅:=

Modulus of elasticity Ealu 70000
N

mm
2

⋅:=

Admissible stress σadm_alu

Re_alu

γM

:=

2.2.1.  ALU 380/166 2.2.2.  ALU 310/130 

Wall thickness talu380 6mm:= talu310 4.5mm:=

Section Aalu380 7216 mm
2

⋅:=
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2.2.5.  ALU 297_24.5/117 2.2.6.  ALU 310+297_8

Wall thickness talu297_24.5 4mm:= talu310297_8 talu310 talu297_8+:=

Section Aalu297_24.5 5574 mm
2

⋅:= Aalu310297_8 7884 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu297_24.5 7.46 10
7

⋅ mm
4

⋅:= Iy_alu310297_8 8.91 10
7

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu297_24.5 7.60 10
6

⋅ mm
4

⋅:= Iz_alu310297_8 1.94 10
7

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu297_24.5 148.5 mm⋅:=

Wplz_alu310297_8 3.64 10
5

⋅ mm
3

⋅:=Wplz_alu297_24.5 1.75 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu310297_8 7.56 10
5

⋅ mm
3

⋅:=Wply_alu297_24.5 6.02 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the y-direction

Welz_alu310297_8 2.98 10
5

⋅ mm
3

⋅:=Welz_alu297_24.5 1.30 10
5

⋅ mm
3

⋅:=
Elastic resistance
in the z-direction

Wely_alu310297_8 5.75 10
5

⋅ mm
3

⋅:=Wely_alu297_24.5 5.02 10
5

⋅ mm
3

⋅:=
Elastic resistance
in the y-direction

yz_alu310297_8 65 mm⋅:=yz_alu297_24.5 58.5 mm⋅:=
Height of the
pro&le in z-direction

yy_alu310297_8 155 mm⋅:=

2.2.3.  ALU 297_8/117 2.2.4.  ALU 297_11/117

Wall thickness talu297_8 4mm:= talu297_11 4.5mm:=

Section Aalu297_8 3509 mm
2

⋅:= Aalu297_11 4237 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu297_8 3.86 10
7

⋅ mm
4

⋅:= Iy_alu297_11 4.89 10
7

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu297_8 6.88 10
6

⋅ mm
4

⋅:= Iz_alu297_11 7.78 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

Wplz_alu297_11 1.63 10
5

⋅ mm
3

⋅:=Wplz_alu297_8 1.41 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu297_11 4.11 10
5

⋅ mm
3

⋅:=Wply_alu297_8 3.30 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the y-direction

Welz_alu297_11 1.33 10
5

⋅ mm
3

⋅:=Welz_alu297_8 1.18 10
5

⋅ mm
3

⋅:=
Elastic resistance
in the z-direction

Wely_alu297_11 3.25 10
5

⋅ mm
3

⋅:=Wely_alu297_8 2.56 10
5

⋅ mm
3

⋅:=
Elastic resistance
in the y-direction

yz_alu297_11 58.5 mm⋅:=yz_alu297_8 58.5 mm⋅:=
Height of the
pro&le in z-direction

yy_alu297_11 148.5 mm⋅:=yy_alu297_8 148.5 mm⋅:=
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2.2.9.  ALU 270/100 2.2.10.  ALU 260/91

Wall thickness talu270 3.5 mm⋅:= talu260 4mm:=

Section Aalu270 3110 mm
2

⋅:= Aalu260 3257 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu270 2.71 10
7

⋅ mm
4

⋅:= Iy_alu260 2.55 10
7

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu270 5.11 10
6

⋅ mm
4

⋅:= Iz_alu260 3.58 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu270 135 mm⋅:=

Wplz_alu260 9.95 10
4

⋅ mm
3

⋅:=Wplz_alu270 1.20 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu260 2.60 10
5

⋅ mm
3

⋅:=Wply_alu270 2.64 10
5

⋅ mm
3

⋅:=Plastic resistance
in the y-direction

Welz_alu260 7.86 10
4

⋅ mm
3

⋅:=Welz_alu270 1.02 10
5

⋅ mm
3

⋅:=Elastic resistance
in the z-direction

Wely_alu260 1.96 10
5

⋅ mm
3

⋅:=Wely_alu270 2.01 10
5

⋅ mm
3

⋅:=Elastic resistance
in the y-direction

yz_alu260 45.5 mm⋅:=yz_alu270 50 mm⋅:=Height of the
pro&le in z-direction

yy_alu260 130 mm⋅:=

2.2.7.  ALU 310+297_11 2.2.8.  ALU 310+297_24.5

talu310297_11 talu310 talu297_11+:= talu310297_24.5 talu310 talu297_24.5+:=
Wall thickness

Aalu310297_11 8612 mm
2

⋅:= Aalu310297_24.5 9949 mm
2

⋅:=
Section

Moment of inertia
in the y-direction

Iy_alu310297_11 9.94 10
7

⋅ mm
4

⋅:= Iy_alu310297_24.5 1.25 10
8

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu310297_11 2.03 10
7

⋅ mm
4

⋅:= Iz_alu310297_24.5 2.01 10
7

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

Wplz_alu310297_24.5 3.97 10
5

⋅ mm
3

⋅:=Wplz_alu310297_11 3.86 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu310297_24.5 1.03 10
6

⋅ mm
3

⋅:=Wply_alu310297_11 8.37 10
5

⋅ mm
3

⋅:=
Plastic resistance
in the y-direction

Welz_alu310297_24.5 3.09 10
5

⋅ mm
3

⋅:=Welz_alu310297_11 3.12 10
5

⋅ mm
3

⋅:=
Elastic resistance
in the z-direction

Wely_alu310297_24.5 8.07 10
5

⋅ mm
3

⋅:=Wely_alu310297_11 6.41 10
5

⋅ mm
3

⋅:=Elastic resistance
in the y-direction

yz_alu310297_24.5 65 mm⋅:=yz_alu310297_11 65 mm⋅:=Height of the
pro&le in z-direction

yy_alu310297_24.5 155 mm⋅:=yy_alu310297_11 155 mm⋅:=
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2.2.13.  ALU 232/92 2.2.14.  ALU 240+232

Wall thickness talu232 3mm:= talu240232 talu240 talu232+:=

Section Aalu232 2371 mm
2

⋅:= Aalu240232 4691 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu232 1.62 10
7

⋅ mm
4

⋅:= Iy_alu240232 3.29 10
7

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu232 2.69 10
6

⋅ mm
4

⋅:= Iz_alu240232 6.58 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu232 116 mm⋅:=

Wplz_alu240232 1.63 10
5

⋅ mm
3

⋅:=Wplz_alu232 7.25 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu240232 3.57 10
5

⋅ mm
3

⋅:=Wply_alu232 1.78 10
5

⋅ mm
3

⋅:=Plastic resistance
in the y-direction

Welz_alu240232 1.32 10
5

⋅ mm
3

⋅:=Welz_alu232 5.85 10
4

⋅ mm
3

⋅:=Elastic resistance
in the z-direction

Wely_alu240232 2.74 10
5

⋅ mm
3

⋅:=Wely_alu232 1.39 10
5

⋅ mm
3

⋅:=Elastic resistance
in the y-direction

yz_alu240232 50 mm⋅:=yz_alu232 46 mm⋅:=Height of the
pro&le in z-direction

yy_alu240232 120 mm⋅:=

2.2.11.  ALU 270+260 2.2.12.  ALU 240/100 

talu270260 talu270 talu260+:= talu240 3 mm⋅:=
Wall thickness

Aalu270260 6367 mm
2

⋅:= Aalu240 2320 mm
2

⋅:=
Section

Moment of inertia
in the y-direction

Iy_alu270260 5.26 10
7

⋅ mm
4

⋅:= Iy_alu240 1.68 10
7

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu270260 8.69 10
6

⋅ mm
4

⋅:= Iz_alu240 3.90 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

Wplz_alu240 9.04 10
4

⋅ mm
3

⋅:=Wplz_alu270260 2.19 10
5

⋅ mm
3

⋅:=Plastic resistance
in the z-direction

Wply_alu270260 5.25 10
5

⋅ mm
3

⋅:=Plastic resistance
in the y-direction

Wply_alu240 1.79 10
5

⋅ mm
3

⋅:=

Welz_alu270260 1.74 10
5

⋅ mm
3

⋅:=Elastic resistance
in the z-direction

Welz_alu240 7.79 10
4

⋅ mm
3

⋅:=

Wely_alu270260 3.90 10
5

⋅ mm
3

⋅:=Elastic resistance
in the y-direction

Wely_alu240 1.40 10
5

⋅ mm
3

⋅:=

yz_alu270260 50 mm⋅:=Height of the
pro&le in z-direction

yz_alu240 50 mm⋅:=

yy_alu240 120 mm⋅:=yy_alu270260 135 mm⋅:=



Document Aluhal
J:\Engineering\Berekeningen strukturen

\Normen\EC\EN 13782\aluhal\doc v1.1.mcd

page 13 / 45
EN13782, ENV3, ENV9

version 1.1

2.2.17.  ALU 133/70 + ALU 80/5 2.2.18.  ALU 130/70

Wall thickness talu133r 8mm:= talu130 3mm:=

Section Aalu133r 2404 mm
2

⋅:= Aalu130 1497 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu133r 4.25 10
6

⋅ mm
4

⋅:= Iy_alu130 3.12 10
6

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu133r 2.18 10
6

⋅ mm
4

⋅:= Iz_alu130 1.12 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu133r 66.5 mm⋅:=

Wplz_alu130 3.80 10
4

⋅ mm
3

⋅:=Wplz_alu133r 6.77 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu130 6.31 10
4

⋅ mm
3

⋅:=Wply_alu133r 8.81 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the y-direction

Welz_alu130 3.19 10
4

⋅ mm
3

⋅:=Welz_alu133r 5.46 10
4

⋅ mm
3

⋅:=
Elastic resistance
in the z-direction

Wely_alu130 4.81 10
4

⋅ mm
3

⋅:=Wely_alu133r 6.37 10
4

⋅ mm
3

⋅:=
Elastic resistance
in the y-direction

yz_alu130 35 mm⋅:=yz_alu133r 40 mm⋅:=
Height of the
pro&le in z-direction

yy_alu130 65 mm⋅:=

2.2.15.  ALU 158/100 2.2.16.  ALU 133/70

talu158 2.5mm:= talu133 3mm:=
Wall thickness

Aalu158 1836 mm
2

⋅:= Aalu133 1604 mm
2

⋅:=
Section

Moment of inertia
in the y-direction

Iy_alu158 6.41 10
6

⋅ mm
4

⋅:= Iy_alu133 3.82 10
6

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu158 2.74 10
6

⋅ mm
4

⋅:= Iz_alu133 1.06 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

Wplz_alu133 3.77 10
4

⋅ mm
3

⋅:=Wplz_alu158 6.67 10
4

⋅ mm
3

⋅:=Plastic resistance
in the z-direction

Wply_alu133 7.21 10
4

⋅ mm
3

⋅:=Wply_alu158 1.01 10
5

⋅ mm
3

⋅:=Plastic resistance
in the y-direction

Welz_alu133 3.02 10
4

⋅ mm
3

⋅:=Welz_alu158 5.49 10
4

⋅ mm
3

⋅:=Elastic resistance
in the z-direction

Wely_alu133 5.74 10
4

⋅ mm
3

⋅:=Wely_alu158 8.12 10
4

⋅ mm
3

⋅:=Elastic resistance
in the y-direction

yz_alu133 35 mm⋅:=yz_alu158 50 mm⋅:=Height of the
pro&le in z-direction

yy_alu133 66.5 mm⋅:=yy_alu158 79 mm⋅:=
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2.2.21.  ALU 70/70/4.5 2.2.22.  ALU 88/66/2/3

Wall thickness talu70 4.5mm:= talu88 2mm:=

Section Aalu70 1165 mm
2

⋅:= Aalu88 720 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu70 8.29 10
5

⋅ mm
4

⋅:= Iy_alu88 8.90 10
5

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu70 8.29 10
5

⋅ mm
4

⋅:= Iz_alu88 4.75 10
5

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu70 35 mm⋅:=

Wplz_alu88 1.69 10
4

⋅ mm
3

⋅:=Wplz_alu70 2.85 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu88 2.34 10
4

⋅ mm
3

⋅:=Wply_alu70 2.85 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the y-direction

Welz_alu88 1.44 10
4

⋅ mm
3

⋅:=Welz_alu70 2.37 10
4

⋅ mm
3

⋅:=
Elastic resistance
in the z-direction

Wely_alu88 2.02 10
4

⋅ mm
3

⋅:=Wely_alu70 2.37 10
4

⋅ mm
3

⋅:=
Elastic resistance
in the y-direction

yz_alu88 33 mm⋅:=yz_alu70 35 mm⋅:=
Height of the
pro&le in z-direction

yy_alu88 44 mm⋅:=

2.2.19.  ALU 129/89/3.1 2.2.20.  ALU 97/77/2.25

Wall thickness talu129 3.1mm:= talu97 3.1mm:=

Section Aalu129 1290 mm
2

⋅:= Aalu97 747 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu129 3.05 10
6

⋅ mm
4

⋅:= Iy_alu97 1.04 10
6

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu129 1.72 10
6

⋅ mm
4

⋅:= Iz_alu97 7.29 10
5

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

Wplz_alu97 2.16 10
4

⋅ mm
3

⋅:=Wplz_alu129 4.39 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the z-direction

Wply_alu97 2.53 10
4

⋅ mm
3

⋅:=Wply_alu129 5.66 10
4

⋅ mm
3

⋅:=
Plastic resistance
in the y-direction

Welz_alu97 1.89 10
4

⋅ mm
3

⋅:=Welz_alu129 3.87 10
4

⋅ mm
3

⋅:=
Elastic resistance
in the z-direction

Wely_alu97 2.14 10
4

⋅ mm
3

⋅:=Wely_alu129 4.72 10
4

⋅ mm
3

⋅:=
Elastic resistance
in the y-direction

yz_alu97 38.5 mm⋅:=yz_alu129 44.5 mm⋅:=
Height of the
pro&le in z-direction

yy_alu97 48.5 mm⋅:=yy_alu129 64.5 mm⋅:=
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yy_alu60 30 mm⋅:=

Height of the
pro&le in z-direction

yz_alu7050 25 mm⋅:= yz_alu60 30 mm⋅:=

Elastic resistance
in the y-direction

Wely_alu7050 1.19 10
4

⋅ mm
3

⋅:= Wely_alu60 1.17 10
4

⋅ mm
3

⋅:=

Elastic resistance
in the z-direction

Welz_alu7050 9.17 10
3

⋅ mm
3

⋅:= Welz_alu60 1.17 10
4

⋅ mm
3

⋅:=

Plastic resistance
in the y-direction

Wply_alu7050 1.44 10
4

⋅ mm
3

⋅:= Wply_alu60 1.39 10
4

⋅ mm
3

⋅:=

Plastic resistance
in the z-direction

Wplz_alu7050 1.08 10
4

⋅ mm
3

⋅:= Wplz_alu60 1.39 10
4

⋅ mm
3

⋅:=

2.2.23.  ALU 70/50/2.5/3 2.2.24.  ALU 60/60/3

Wall thickness talu7050 2.5mm:= talu60 3mm:=

Section Aalu7050 596 mm
2

⋅:= Aalu60 660 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_alu7050 4.18 10
5

⋅ mm
4

⋅:= Iy_alu60 3.51 10
5

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_alu7050 2.29 10
5

⋅ mm
4

⋅:= Iz_alu60 3.51 10
5

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_alu7050 35 mm⋅:=
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Moment of inertia
in the z-direction

Iz_K70_2 4.20 10
5

⋅ mm
4

⋅:= Iz_K70_3 6.01 10
5

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction yy_K70_2 35 mm⋅:= yy_K70_3 35 mm⋅:=

Height of the
pro&le in z-direction yz_K70_2 35 mm⋅:= yz_K70_3 35 mm⋅:=

Elastic resistance
in the y-direction Wely_K70_2 1.20 10

4
⋅ mm

3
⋅:= Wely_K70_3 1.72 10

4
⋅ mm

3
⋅:=

Elastic resistance
in the z-direction Welz_K70_2 1.20 10

4
⋅ mm

3
⋅:= Welz_K70_3 1.72 10

4
⋅ mm

3
⋅:=

Plastic resistance
in the y-direction Wply_K70_2 1.39 10

4
⋅ mm

3
⋅:= Wply_K70_3 2.02 10

4
⋅ mm

3
⋅:=

Plastic resistance
in the z-direction Wplz_K70_2 1.39 10

4
⋅ mm

3
⋅:= Wplz_K70_3 2.02 10

4
⋅ mm

3
⋅:=

2.3.  Steel. Steel quality S235. Steel quality S355.

Yield stress Re_S235 235
N

mm
2

⋅:= Re_S355 355
N

mm
2

⋅:=

Tensile strength Rt_S235 360
N

mm
2

⋅:= Rt_S355 510
N

mm
2

⋅:=

Admissible stress σadm_S235

Re_S235

γM

:= σadm_S355

Re_S355

γM

:=

Modulus of elasticity Esteel 210000
N

mm
2

⋅:=

2.3.1.  K70/70/2. 2.3.2.  K70/70/3.
Section

AK70_2 544 mm
2

⋅:= AK70_3 800 mm
2

⋅:=
Moment of inertia
in the y-direction

Iy_K70_2 4.20 10
5

⋅ mm
4

⋅:= Iy_K70_3 6.01 10
5

⋅ mm
4

⋅:=
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Wely_K80 2.93 10
4

⋅ mm
3

⋅:= Wely_K120 5.21 10
4

⋅ mm
3

⋅:=

Elastic resistance
in the z-direction

Welz_K80 2.93 10
4

⋅ mm
3

⋅:= Welz_K120 5.34 10
4

⋅ mm
3

⋅:=

Plastic resistance
in the y-direction

Wply_K80 3.47 10
4

⋅ mm
3

⋅:= Wply_K120 6.16 10
4

⋅ mm
3

⋅:=

Plastic resistance
in the z-direction

Wplz_K80 3.47 10
4

⋅ mm
3

⋅:= Wplz_K120 6.16 10
4

⋅ mm
3

⋅:=

2.4.  Bolts - class = 8.8.

Yield stress Re_bolt 640
N

mm
2

⋅:=

Tensile strength Rt_bolt 800
N

mm
2

⋅:=

σadm material( ) σadm_alu material Re_alu=if

σadm_S235 material Re_S235=if

σadm_S355 material Re_S355=if

:=

2.3.3.  K80/80/4. 2.3.4.  K120/120/3.

Section AK80 1200 mm
2

⋅:= AK120 1380 mm
2

⋅:=

Moment of inertia
in the y-direction

Iy_K80 1.17 10
7

⋅ mm
4

⋅:= Iy_K120 3.12 10
6

⋅ mm
4

⋅:=

Moment of inertia
in the z-direction

Iz_K80 1.17 10
7

⋅ mm
4

⋅:= Iz_K120 3.12 10
6

⋅ mm
4

⋅:=

Height of the 
pro&le in y-direction

yy_K80 40 mm⋅:= yy_K120 60 mm⋅:=

Height of the
pro&le in z-direction

yz_K80 40 mm⋅:= yz_K120 60 mm⋅:=

Elastic resistance
in the y-direction
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Doc. 3.  Aluminium pro$le.  acc. to ENV 1999-1-1: Mai 1998

talu profile( ) "not used" profile 0=if

talu60 profile 1=if

talu7050 profile 2=if

talu88 profile 3=if

talu70 profile 4=if

talu97 profile 5=if

talu129 profile 6=if

talu130 profile 7=if

talu133 profile 8=if

talu133r profile 9=if

talu158 profile 10=if

talu240 profile 20=if

talu232 profile 200=if

talu240232 profile 220=if

talu270 profile 30=if

talu260 profile 300=if

talu270260 profile 330=if

talu310 profile 40=if

talu297_8 profile 400=if

talu297_11 profile 401=if

talu297_24.5 profile 402=if

talu310297_8 profile 440=if

talu310297_11 profile 441=if

talu310297_24.5 profile 442=if

talu380 profile 50=if

:= dalu profile( ) "not used" profile 0=if

54mm( ) profile 1=if

64mm( ) profile 2=if

82mm( ) profile 3=if

61mm( ) profile 4=if

92.5mm( ) profile 5=if

122.8mm( ) profile 6=if

96mm( ) profile 7=if

122mm( ) profile 8=if

80mm( ) profile 9=if

100mm( ) profile 10=if

168mm( ) profile 20=if

162mm( ) profile 200=if

162mm( ) profile 220=if

170mm( ) profile 30=if

164mm( ) profile 300=if

164mm( ) profile 330=if

205mm( ) profile 40=if

200mm( ) profile 400=if

200mm( ) profile 401=if

200mm( ) profile 402=if

200mm( ) profile 440=if

200mm( ) profile 441=if

200mm( ) profile 442=if

245mm( ) profile 50=if

:=
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Aalu profile( ) "not used" profile 0=if

Aalu60 profile 1=if

Aalu7050 profile 2=if

Aalu88 profile 3=if

Aalu70 profile 4=if

Aalu97 profile 5=if

Aalu129 profile 6=if

Aalu130 profile 7=if

Aalu133 profile 8=if

Aalu133r profile 9=if

Aalu158 profile 10=if

Aalu240 profile 20=if

Aalu232 profile 200=if

Aalu240232 profile 220=if

Aalu270 profile 30=if

Aalu260 profile 300=if

Aalu270260 profile 330=if

Aalu310 profile 40=if

Aalu297_8 profile 400=if

Aalu297_11 profile 401=if

Aalu297_24.5 profile 402=if

Aalu310297_8 profile 440=if

Aalu310297_11 profile 441=if

Aalu310297_24.5 profile 442=if

Aalu380 profile 50=if

:=
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yy_alu profile( ) "not used" profile 0=if

yy_alu60 profile 1=if

yy_alu7050 profile 2=if

yy_alu88 profile 3=if

yy_alu70 profile 4=if

yy_alu97 profile 5=if

yy_alu129 profile 6=if

yy_alu130 profile 7=if

yy_alu133 profile 8=if

yy_alu133r profile 9=if

yy_alu158 profile 10=if

yy_alu240 profile 20=if

yy_alu232 profile 200=if

yy_alu240232 profile 220=if

yy_alu270 profile 30=if

yy_alu260 profile 300=if

yy_alu270260 profile 330=if

yy_alu310 profile 40=if

yy_alu297_8 profile 400=if

yy_alu297_11 profile 401=if

yy_alu297_24.5 profile 402=if

yy_alu310297_8 profile 440=if

yy_alu310297_11 profile 441=if

yy_alu310297_24.5 profile 442=if

yy_alu380 profile 50=if

:= yz_alu profile( ) "not used" profile 0=if

yz_alu60 profile 1=if

yz_alu7050 profile 2=if

yz_alu88 profile 3=if

yz_alu70 profile 4=if

yz_alu97 profile 5=if

yz_alu129 profile 6=if

yz_alu130 profile 7=if

yz_alu133 profile 8=if

yz_alu133r profile 9=if

yz_alu158 profile 10=if

yz_alu240 profile 20=if

yz_alu232 profile 200=if

yz_alu240232 profile 220=if

yz_alu270 profile 30=if

yz_alu260 profile 300=if

yz_alu270260 profile 330=if

yz_alu310 profile 40=if

yz_alu297_8 profile 400=if

yz_alu297_11 profile 401=if

yz_alu297_24.5 profile 402=if

yz_alu310297_8 profile 440=if

yz_alu310297_11 profile 441=if

yz_alu310297_24.5 profile 442=if

yz_alu380 profile 50=if

:=



Document Aluhal
J:\Engineering\Berekeningen strukturen

\Normen\EC\EN 13782\aluhal\doc v1.1.mcd

page 21 / 45
EN13782, ENV3, ENV9

version 1.1

Iy_alu profile( ) "not used" profile 0=if

Iy_alu60 profile 1=if

Iy_alu7050 profile 2=if

Iy_alu88 profile 3=if

Iy_alu70 profile 4=if

Iy_alu97 profile 5=if

Iy_alu129 profile 6=if

Iy_alu130 profile 7=if

Iy_alu133 profile 8=if

Iy_alu133r profile 9=if

Iy_alu158 profile 10=if

Iy_alu240 profile 20=if

Iy_alu232 profile 200=if

Iy_alu240232 profile 220=if

Iy_alu270 profile 30=if

Iy_alu260 profile 300=if

Iy_alu270260 profile 330=if

Iy_alu310 profile 40=if

Iy_alu297_8 profile 400=if

Iy_alu297_11 profile 401=if

Iy_alu297_24.5 profile 402=if

Iy_alu310297_8 profile 440=if

Iy_alu310297_11 profile 441=if

Iy_alu310297_24.5 profile 442=if

Iy_alu380 profile 50=if

:= Iz_alu profile( ) "not used" profile 0=if

Iz_alu60 profile 1=if

Iz_alu7050 profile 2=if

Iz_alu88 profile 3=if

Iz_alu70 profile 4=if

Iz_alu97 profile 5=if

Iz_alu129 profile 6=if

Iz_alu130 profile 7=if

Iz_alu133 profile 8=if

Iz_alu133r profile 9=if

Iz_alu158 profile 10=if

Iz_alu240 profile 20=if

Iz_alu232 profile 200=if

Iz_alu240232 profile 220=if

Iz_alu270 profile 30=if

Iz_alu260 profile 300=if

Iz_alu270260 profile 330=if

Iz_alu310 profile 40=if

Iz_alu297_8 profile 400=if

Iz_alu297_11 profile 401=if

Iz_alu297_24.5 profile 402=if

Iz_alu310297_8 profile 440=if

Iz_alu310297_11 profile 441=if

Iz_alu310297_24.5 profile 442=if

Iz_alu380 profile 50=if

:=
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Wply profile( ) "not used" profile 0=if

Wply_alu60 profile 1=if

Wply_alu7050 profile 2=if

Wply_alu88 profile 3=if

Wply_alu70 profile 4=if

Wply_alu97 profile 5=if

Wply_alu129 profile 6=if

Wply_alu130 profile 7=if

Wply_alu133 profile 8=if

Wply_alu133r profile 9=if

Wply_alu158 profile 10=if

Wply_alu240 profile 20=if

Wply_alu232 profile 200=if

Wply_alu240232 profile 220=if

Wply_alu270 profile 30=if

Wply_alu260 profile 300=if

Wply_alu270260 profile 330=if

Wply_alu310 profile 40=if

Wply_alu297_8 profile 400=if

Wply_alu297_11 profile 401=if

Wply_alu297_24.5 profile 402=if

Wply_alu310297_8 profile 440=if

Wply_alu310297_11 profile 441=if

Wply_alu310297_24.5 profile 442=if

Wply_alu380 profile 50=if

:= Wplz profile( ) "not used" profile 0=if

Wplz_alu60 profile 1=if

Wplz_alu7050 profile 2=if

Wplz_alu88 profile 3=if

Wplz_alu70 profile 4=if

Wplz_alu97 profile 5=if

Wplz_alu129 profile 6=if

Wplz_alu130 profile 7=if

Wplz_alu133 profile 8=if

Wplz_alu133r profile 9=if

Wplz_alu158 profile 10=if

Wplz_alu240 profile 20=if

Wplz_alu232 profile 200=if

Wplz_alu240232 profile 220=if

Wplz_alu270 profile 30=if

Wplz_alu260 profile 300=if

Wplz_alu270260 profile 330=if

Wplz_alu310 profile 40=if

Wplz_alu297_8 profile 400=if

Wplz_alu297_11 profile 401=if

Wplz_alu297_24.5 profile 402=if

Wplz_alu310297_8 profile 440=if

Wplz_alu310297_11 profile 441=if

Wplz_alu310297_24.5 profile 442=if

Wplz_alu380 profile 50=if

:=
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Wely profile( ) "not used" profile 0=if

Wely_alu60 profile 1=if

Wely_alu7050 profile 2=if

Wely_alu88 profile 3=if

Wely_alu70 profile 4=if

Wely_alu97 profile 5=if

Wely_alu129 profile 6=if

Wely_alu130 profile 7=if

Wely_alu133 profile 8=if

Wely_alu133r profile 9=if

Wely_alu158 profile 10=if

Wely_alu240 profile 20=if

Wely_alu232 profile 200=if

Wely_alu240232 profile 220=if

Wely_alu270 profile 30=if

Wely_alu260 profile 300=if

Wely_alu270260 profile 330=if

Wely_alu310 profile 40=if

Wely_alu297_8 profile 400=if

Wely_alu297_11 profile 401=if

Wely_alu297_24.5 profile 402=if

Wely_alu310297_8 profile 440=if

Wely_alu310297_11 profile 441=if

Wely_alu310297_24.5 profile 442=if

Wely_alu380 profile 50=if

:= Welz profile( ) "not used" profile 0=if

Welz_alu60 profile 1=if

Welz_alu7050 profile 2=if

Welz_alu88 profile 3=if

Welz_alu70 profile 4=if

Welz_alu97 profile 5=if

Welz_alu129 profile 6=if

Welz_alu130 profile 7=if

Welz_alu133 profile 8=if

Welz_alu133r profile 9=if

Welz_alu158 profile 10=if

Welz_alu240 profile 20=if

Welz_alu232 profile 200=if

Welz_alu240232 profile 220=if

Welz_alu270 profile 30=if

Welz_alu260 profile 300=if

Welz_alu270260 profile 330=if

Welz_alu310 profile 40=if

Welz_alu297_8 profile 400=if

Welz_alu297_11 profile 401=if

Welz_alu297_24.5 profile 402=if

Welz_alu310297_8 profile 440=if

Welz_alu310297_11 profile 441=if

Welz_alu310297_24.5 profile 442=if

Welz_alu380 profile 50=if

:=
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profcontrol profile( ) "not used" profile 0=if

"alu60/60/3" profile 1=if

"alu70/50/2.5/3" profile 2=if

"alu88/66/2" profile 3=if

"alu70/70/4.5" profile 4=if

"alu97/77/3.1" profile 5=if

"alu129/89/3.1" profile 6=if

"alu130/70" profile 7=if

"alu133/70" profile 8=if

"alu133/70+80/5" profile 9=if

"alu158/100" profile 10=if

"alu240/100" profile 20=if

"alu232/92" profile 200=if

"alu240+232" profile 220=if

"alu270/100" profile 30=if

"alu260/91" profile 300=if

"alu270+260" profile 330=if

"alu310/130" profile 40=if

"alu297_8/117" profile 400=if

"alu297_11/117" profile 401=if

"alu297_24.5/117" profile 402=if

"alu310+297_8" profile 440=if

"alu310+297_11" profile 441=if

"alu310+297_24.5" profile 442=if

"alu380/166" profile 50=if

:=
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balu profile( ) "not used" profile 0=if

60mm profile 1=if

50mm profile 2=if

66mm profile 3=if

70mm profile 4=if

77mm profile 5=if

89mm profile 6=if

70mm profile 7=if

70mm profile 8=if

80mm profile 9=if

100mm profile 10=if

100mm profile 20=if

92mm profile 200=if

100mm profile 220=if

100mm profile 30=if

91mm profile 300=if

100mm profile 330=if

130mm profile 40=if

117mm profile 400=if

117mm profile 401=if

117mm profile 402=if

130mm profile 440=if

130mm profile 441=if

130mm profile 442=if

166mm profile 50=if

:= halu profile( ) "not used" profile 0=if

60mm profile 1=if

70mm profile 2=if

88mm profile 3=if

70mm profile 4=if

97mm profile 5=if

129mm profile 6=if

130mm profile 7=if

133mm profile 8=if

133mm profile 9=if

158mm profile 10=if

240mm profile 20=if

232mm profile 200=if

240mm profile 220=if

270mm profile 30=if

260mm profile 300=if

270mm profile 330=if

310mm profile 40=if

297mm profile 400=if

297mm profile 401=if

297mm profile 402=if

310mm profile 440=if

310mm profile 441=if

310mm profile 442=if

380mm profile 50=if

:=
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αz profile( ) min 1.25
Wplz profile( )

Welz profile( )
,









classification profile( ) 1= 2∨if

min 1.25 1
β3 β profile( )−

β3 β2−

Wplz profile( )

Welz profile( )
1−









⋅+,








classification profile( ) 3=if

:=

form 5.15<3.2> αy profile( )
Wply profile( )

Wely profile( )
classification profile( ) 1= 2∨if

1
β3 β profile( )−

β3 β2−

Wply profile( )

Wely profile( )
1−









⋅+








classification profile( ) 3=if

:=

Shape factor (table 5.3, no welding)

Pro�le properties

<3.1> classification profile( ) 1 β profile( ) β1≤if

2 β1 β profile( )< β2≤if

3 β2 β profile( )< β3≤if

4 β3 β profile( )<if

:=

β3 22.454=β3 22 ε⋅:=

β2 16.33=β2 16 ε⋅:=

Table 5.1 (heat treated, unwelded)β1 11.227=β1 11 ε⋅:=

ε 1.021=ε

250
N

mm
2

⋅

Re_alu

:=

Slenderness parameter (art.5.4.3)β profile( ) 0.40
dalu profile( )

talu profile( )









⋅:=

Pro�l classi�cation

Bending and axiale compression
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φz profile kz, Lz,( ) 0.5 1 α λbz profile kz, Lz,( ) λo−( )⋅+ λbz profile kz, Lz,( )
2

+



⋅:=

<3.6> φy profile ky, Ly,( ) 0.5 1 α λby profile ky, Ly,( ) λo−( )⋅+ λby profile ky, Ly,( )
2

+



⋅:=

Reduction coef�cients :

<3.5> λbz profile kz, Lz,( )
λz profile kz, Lz,( )

λ1

:=λby profile ky, Ly,( )
λy profile ky, Ly,( )

λ1

:=

<3.4> 
λz profile kz, Lz,( )

kz Lz⋅

Iz_alu profile( )

Aalu profile( )

:=λy profile ky, Ly,( )
ky Ly⋅

Iy_alu profile( )

Aalu profile( )

:=

λ1 53.653=λ1 π
Ealu

η Re_alu⋅
⋅:=

Slenderness :

η 1.0:=

Values of imperfection factor (table 5.6, heat treated)λo 0.1:=

Values of imperfection factor (table 5.6, heat treated)α 0.20:=

Buckling stress ( art. 5.8.4.1)

for beams without localized weldsωx 1.0:=ωo 1.0:=

ψc 0.8:=

Hollow cross sections (art. 5.9.4.2(4)) 

Buckling control

Mzrd profile( )
αz profile( ) Welz profile( )⋅ Re_alu⋅

γM

:=

Myrd profile( )
αy profile( ) Wely profile( )⋅ Re_alu⋅

γM

:=

<3.3> Nrd profile( ) Aalu profile( )
Re_alu

γM

⋅:=

ENV 1999-1-1, art. 5.9.4(6): Pro&le capacity
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<3.10> σs profile NEd, MyEd, MzEd,( )
NEd

Aalu profile( )

MyEd yy_alu profile( )⋅

Iy_alu profile( )
+

MzEd yz_alu profile( )⋅

Iz_alu profile( )
+:=

Stress

<3.9> 

form 5.43
equation profile NEd, MyEd, MzEd,( )

NEd

ωo Nrd profile( )⋅









ψ

MyEd

ωo Myrd profile( )⋅









1.7
MzEd

ωo Mzrd profile( )⋅









1.7

+











0.6

+

...



















:=

ωo 1=

ψ 1.3:=

Hollow cross sections (art. 5.9.3.3(1))

Bending and axial tension

<3.8> 

form 5.46
buckling profile ky, kz, Ly, Lz, NEd, MyEd, MzEd,( )

NEd

χmin profile ky, kz, Ly, Lz,( ) ωx⋅ Nrd profile( )⋅









ψc

1

ωo









MyEd

Myrd profile( )









1.7

MzEd

Mzrd profile( )









1.7

+

...

















0.6

⋅+

...:=

χmin profile ky, kz, Ly, Lz,( ) min χy profile ky, Ly,( ) χz profile kz, Lz,( ),( ):=

form 5.33 
χz profile kz, Lz,( )

1

φz profile kz, Lz,( ) φz profile kz, Lz,( )
2

λbz profile kz, Lz,( )
2

−+

:=

<3.7> form 5.33 χy profile ky, Ly,( )
1

φy profile ky, Ly,( ) φy profile ky, Ly,( )
2

λby profile ky, Ly,( )
2

−+

:=
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Doc. 4.  Steel pro$le.   acc. to ENV 1993-1-1: April 1992

tw profile( ) 2mm( ) profile 60=if

3mm( ) profile 70=if

4mm( ) profile 80=if

3mm( ) profile 90=if

10mm( ) profile 100=if

:= tf profile( ) 2mm( ) profile 60=if

3mm( ) profile 70=if

4mm( ) profile 80=if

3mm( ) profile 90=if

0mm( ) profile 100=if

:=

dst profile( ) 66mm( ) profile 60=if

64mm( ) profile 70=if

72mm( ) profile 80=if

114mm( ) profile 90=if

80mm( ) profile 100=if

:= bst profile( ) 70mm( ) profile 60=if

70mm( ) profile 70=if

80mm( ) profile 80=if

120mm( ) profile 90=if

130mm( ) profile 100=if

:=

Asteel profile( ) "not used" profile 0=if

AK70_2 profile 60=if

AK70_3 profile 70=if

AK80 profile 80=if

AK120 profile 90=if

2 tw profile( ) dst profile( )⋅( ) profile 100=if

:=

yy_steel profile( ) yy_K70_2 profile 60=if

yy_K70_3 profile 70=if

yy_K80 profile 80=if

yy_K120 profile 90=if

dst profile( )

2
profile 100=if

:= yz_steel profile( ) yz_K70_2 profile 60=if

yz_K70_3 profile 70=if

yz_K80 profile 80=if

yz_K120 profile 90=if

tw profile( )

2
profile 100=if

:=

Iy_steel profile( ) "not used" profile 0=if

Iy_K70_2 profile 60=if

Iy_K70_3 profile 70=if

Iy_K80 profile 80=if

Iy_K120 profile 90=if

2
tw profile( ) dst profile( )

3
⋅

12
⋅









profile 100=if

:=
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Iz_steel profile( ) "not used" profile 0=if

Iz_K70_2 profile 60=if

Iz_K70_3 profile 70=if

Iz_K80 profile 80=if

Iz_K120 profile 90=if

dst profile( ) tw profile( )
3

⋅

12









profile 100=if

:=

Wely_steel profile( ) "not used" profile 0=if

Wely_K70_2 profile 60=if

Wely_K70_3 profile 70=if

Wely_K80 profile 80=if

Wely_K120 profile 90=if

:= Welz_steel profile( ) "not used" profile 0=if

Welz_K70_2 profile 60=if

Welz_K70_3 profile 70=if

Welz_K80 profile 80=if

Welz_K120 profile 90=if

:=

Wply_steel profile( ) Wply_K70_2 profile 60=if

Wply_K70_3 profile 70=if

Wply_K80 profile 80=if

Wply_K120 profile 90=if

:= Wplz_steel profile( ) Wplz_K70_2 profile 60=if

Wplz_K70_3 profile 70=if

Wplz_K80 profile 80=if

Wplz_K120 profile 90=if

:=

profcontr_steel profile( ) "not used" profile 0=if

"K70/70/2" profile 60=if

"K70/70/3" profile 70=if

"K80/80/4" profile 80=if

"K120/120/3" profile 90=if

"plat 80/10" profile 100=if

:=

bsteel profile( ) "not used" profile 0=if

70mm( ) profile 60=if

70mm( ) profile 70=if

80mm( ) profile 80=if

120mm( ) profile 90=if

:= hsteel profile( ) "not used" profile 0=if

70mm( ) profile 60=if

70mm( ) profile 70=if

80mm( ) profile 80=if

120mm( ) profile 90=if

:=
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Buckling control

Pro�le classi�cation

ε Re( )

235
N

mm
2









⋅

Re

:=

Table 5.3.1

classificationweb profile Re,( ) 1
dst profile( )

tw profile( )
72 ε Re( )⋅≤if

2 72 ε Re( )⋅
dst profile( )

tw profile( )
< 83 ε Re( )⋅≤if

3 83 ε Re( )⋅
dst profile( )

tw profile( )
< 124 ε Re( )⋅≤if

:=

classificationflange profile Re,( ) 1
bst profile( ) 3 tf profile( )⋅−

tf profile( )
33 ε Re( )⋅≤if

2 10 ε Re( )⋅
bst profile( ) 3 tf profile( )⋅−

tf profile( )
< 38 ε Re( )⋅≤if

3 11 ε Re( )⋅
bst profile( ) 3 tf profile( )⋅−

tf profile( )
< 42 ε Re( )⋅≤if

:=

classificationtot profile Re,( ) classificationweb profile Re,( ) tf profile( ) 0=if

max classificationweb profile Re,( ) classificationflange profile Re,( ),( ) otherwise

:=
<4.1>
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<4.8>form 5.46
χsteel_y profile ky, Ly, Re,( )

1

φsteel_y profile ky, Ly, Re,( )

φsteel_y profile ky, Ly, Re,( )
2

λsteel_by profile ky, Ly, Re,( )
2

−+

...
:=

φsteel_z profile kz, Lz, Re,( ) 0.5 1 αst_z profile( ) λsteel_bz profile kz, Lz, Re,( ) 0.2−( )⋅+ λsteel_bz profile kz, Lz, Re,( )
2

+



⋅:=

<4.7>

φsteel_y profile ky, Ly, Re,( ) 0.5 1 αst_y profile( ) λsteel_by profile ky, Ly, Re,( ) 0.2−( )⋅+ λsteel_by profile ky, Ly, Re,( )
2

+



⋅:=

Reduction coef�cients :

Table 5.5.3

<4.6>Table 5.5.1αst_z profile( ) 0.49 tf profile( ) 0=if

0.21 otherwise

:=αst_y profile( ) 0.49 tf profile( ) 0=if

0.21 otherwise

:=

Shape factor :

λsteel_bz profile kz, Lz, Re,( )
λsteel_z profile kz, Lz,( )

λsteel_1 Re( )
βA profile Re,( )⋅:=

<4.5>

λsteel_by profile ky, Ly, Re,( )
λsteel_y profile ky, Ly,( )

λsteel_1 Re( )
βA profile Re,( )⋅:=

<4.4>λsteel_1 Re( ) π
Esteel

Re

⋅:=

<4.3>λsteel_z profile kz, Lz,( )
kz Lz⋅

Iz_steel profile( )

Asteel profile( )

:=λsteel_y profile ky, Ly,( )
ky Ly⋅

Iy_steel profile( )

Asteel profile( )

:=

Slenderness :

<4.2>βA profile Re,( ) 1 classificationtot profile Re,( ) 1= 2∨ 3∨if

"A.eff/A" otherwise

:=

art. 5.5.1Pro�le
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∆Mz M1_z M2_z, Mm_z,( ) max M1_z M2_z, Mm_z,( ) sign M1_z( ) sign Mm_z( )=( ) sign M2_z( ) sign Mm_z( )=( )∧if

max M1_z M2_z, Mm_z,( ) min M1_z M2_z, Mm_z,( )+ otherwise

:=

<4.13>

∆My M1_y M2_y, Mm_y,( ) max M1_y M2_y, Mm_y,( ) sign M1_y( ) sign Mm_y( )=( ) sign M2_y( ) sign Mm_y( )=( )∧if

max M1_y M2_y, Mm_y,( ) min M1_y M2_y, Mm_y,( )+ otherwise

:=

MQz M1_z M2_z, Mm_z,( )
M1_z M2_z−

2
M2_z+ Mm_z−:=

<4.12>

MQy M1_y M2_y, Mm_y,( )
M1_y M2_y−

2
M2_y+ Mm_y−:=

Moments du to the shear load (�g. 5.5.3):

<4.11>  distributed loadβMQ 1.3:=

<4.10>βMψz M1_z M2_z,( ) 1.8 0.7 ψz M1_z M2_z,( )⋅−:=βMψy M1_y M2_y,( ) 1.8 0.7 ψy M1_y M2_y,( )⋅−:=

<4.9>ψz M1_z M2_z,( )
M2_z

M1_z

1−
M2_z

M1_z

≤ 1≤if

1−( )
M2_z

M1_z

1−<if

1
M2_z

M1_z

1>if

:=ψy M1_y M2_y,( )
M2_y

M1_y

1−
M2_y

M1_y

≤ 1≤if

1−( )
M2_y

M1_y

1−<if

1
M2_y

M1_y

1>if

:=

Factor relating to the equivalent uniform moment (�g 5.5.3):

Bending + axial compression (art. 5.5.4)

facteur de 
réduction

χsteel_min profile kz, ky, Lz, Ly, Re,( ) min χsteel_z profile kz, Lz, Re,( ) χsteel_y profile ky, Ly, Re,( ),( ):=

χsteel_z profile kz, Lz, Re,( )
1

φsteel_z profile kz, Lz, Re,( )

φsteel_z profile kz, Lz, Re,( )
2

λsteel_bz profile kz, Lz, Re,( )
2

−+

...
:=
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Kz profile kz, Lz, Re, M1_z, M2_z, Mm_z, NEd,( ) min 1
µz profile kz, Lz, Re, M1_z, M2_z, Mm_z,( ) NEd⋅

χsteel_z profile kz, Lz, Re,( ) Asteel profile( )⋅ Re⋅
− 1.5,







:=

<4.16>

Ky profile ky, Ly, Re, M1_y, M2_y, Mm_y, NEd,( ) min 1
µy profile ky, Ly, Re, M1_y, M2_y, Mm_y,( ) NEd⋅

χsteel_y profile ky, Ly, Re,( ) Asteel profile( )⋅ Re⋅
− 1.5,







:=

Coef�cients k (art 5.5.4)

µz profile kz, Lz, Re, M1_z, M2_z, Mm_z,( ) µzc1_2 profile kz, Lz, Re, M1_z, M2_z, Mm_z,( ) classificationtot profile Re,( ) 1=if

µzc3 profile kz, Lz, Re, M1_z, M2_z, Mm_z,( ) classificationtot profile Re,( ) 3=if

:=

<4.15>

µy profile ky, Ly, Re, M1_y, M2_y, Mm_y,( ) µyc1_2 profile ky, Ly, Re, M1_y, M2_y, Mm_y,( ) classificationtot profile Re,( ) 1=if

µyc3 profile ky, Ly, Re, M1_y, M2_y, Mm_y,( ) classificationtot profile Re,( ) 3=if

:=

µzc3 profile kz, Lz, Re, M1_z, M2_z, Mm_z,( ) min 0.9 λsteel_bz profile kz, Lz, Re,( ) 2 βMz M1_z M2_z, Mm_z,( )⋅ 4−( )⋅, :=

µyc3 profile ky, Ly, Re, M1_y, M2_y, Mm_y,( ) min 0.9 λsteel_by profile ky, Ly, Re,( ) 2 βMy M1_y M2_y, Mm_y,( )⋅ 4−( )⋅, :=

classi&cation = 3 :

µzc1_2 profile kz, Lz, Re, M1_z, M2_z, Mm_z,( ) min 0.9 λsteel_bz profile kz, Lz, Re,( ) 2 βMy M1_z M2_z, Mm_z,( )⋅ 4−( )⋅

Wplz_steel profile( ) Welz_steel profile( )−

Welz_steel profile( )
+

...









,









:=

µyc1_2 profile ky, Ly, Re, M1_y, M2_y, Mm_y,( ) min 0.9 λsteel_by profile ky, Ly, Re,( ) 2 βMy M1_y M2_y, Mm_y,( )⋅ 4−( )⋅

Wply_steel profile( ) Wely_steel profile( )−

Wely_steel profile( )
+

...









,









:=

classi&cation = 1 ou 2 :

Coef�cients µ (art 5.5.4)

βMz M1_z M2_z, Mm_z,( ) βMψz M1_z M2_z,( )
MQz M1_z M2_z, Mm_z,( )
∆Mz M1_z M2_z, Mm_z,( )

βMQ βMψz M1_z M2_z,( )−( )⋅+:=

<4.14>

βMy M1_y M2_y, Mm_y,( ) βMψy M1_y M2_y,( )
MQy M1_y M2_y, Mm_y,( )
∆My M1_y M2_y, Mm_y,( )

βMQ βMψy M1_y M2_y,( )−( )⋅+:=
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<4.21>σcomp_trac profile NEd,( )
NEd

Asteel profile( )
:=

Stress: axial compression or traction

<4.20>bucklingsteel profile Re, ky, kz, Ly, Lz, NEd,( )

NEd

2

NbRd profile Re, ky, kz, Ly, Lz,( )
tf profile( ) 0=if

NEd

NbRd profile Re, ky, kz, Ly, Lz,( )
otherwise

:=

form 5.45

<4.19>NbRd profile Re, ky, kz, Ly, Lz,( ) χsteel_min profile kz, ky, Lz, Ly, Re,( ) βA profile Re,( )⋅ Asteel profile( )⋅
Re

γM

⋅:=

Pro�le capacity :

Axial compression (art. 5.5.1)

<4.18> 

σflexion_traction profile NEd, MyEd, MzEd,( )
NEd

Asteel profile( )

MyEd yy_steel profile( )⋅

Iy_steel profile( )
+

MzEd yz_steel profile( )⋅

Iz_steel profile( )
+

...:=

Stress: bending + axial traction

<4.17> 

σbending_comp profile NEd, M1_y, M1_z, Mm_y, Mm_z,( )
NEd

Asteel profile( )

max M1_y Mm_y,( ) yy_steel profile( )⋅

Iy_steel profile( )
+

max M1_z Mm_z,( ) yz_steel profile( )⋅

Iz_steel profile( )
+

...:=

Stress: bending + axial compression
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Doc. 5. Bolts, pins and rivets   acc. to ENV1999-1-1:1998 + ENV1993-1-1:1992

The coordinates for max 6 bolts:

x x1 x2, x3, x4, x5, x6,( )

x1

x2

x3

x4

x5

x6























:= y y1 y2, y3, y4, y5, y6,( )

y1

y2

y3

y4

y5

y6























:=

A few examples :

y

x

(x1,y1) (x2,y2) (x3,y3)

(x4,y4) (x5,y5) (x6,y6)

y

x

(x1,y1)

(x3,y3)

(x2,y2)

(x4,y4) (x5,y5)

y

x

(x1,y1) (x2,y2)

(x3,y3) (x4,y4)

Resulting force on one bolt:

FR mv nv, vv, n, x1, x2, x3, x4, x5, x6, y1, y2, y3, y4, y5, y6,( )
{kN,kNm} {m} {m} {m}

M -1.8 y1 0 x1 0 Xz 0.0725

N -17 y2 0 x2 0.15 Yz 0

V -14 y3 0 x3 0 B 0.0105

n 2 y4 0 x4 0

-7.5 y5 0 x5 0

9.6 y6 0 x6 0

Forces on the bolts:

{kN} {kN} {kN}

Fx1 0 Fy1 -6.4 Fm1 6.38 Fm 6.3753

Fx2 0 Fy2 -6.4 Fm2 6.38 Fmx 0

Fx3 0 Fy3 -6.4 Fm3 6.38 Fmy -6.375

Fx4 0 Fy4 -6.4 Fm4 6.38 Fn -4.175

Fx5 0 Fy5 -6.4 Fm5 6.38 Fv -3.375

Fx6 0 Fy6 -6.4 Fm6 6.38 Fr 10.607

mv nv vv n y y1 y2, y3, y4, y5, y6,( ) x x1 x2, x3, x4, x5, x6,( )(

:=
<5.1>

with:
* M, N and V : the outside forces on the bolts
* n : number of the bolts
* Xz : centre of gravity of the bolts in x direction
* Yz : centre of gravity of the bolts in y direction
* Fx, Fy : The force on 1 bolt in x or y direction, due to the moment force
* Fmx, Fmy : The biggest force on 1 bolt with Fx and Fy the moment force in the same bolt
* Fn : The force on 1 bolt due to the normal force
* Fv : The force on 1 bolt due to the shear force
* Fr : The resulting force on 1 bolt
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ENV9: table 6.5 form. 6.23FbRd_r e1 p1, d0, fub, fu, t,( )
2.5 α e1 p1, d0, fub, fu,( )⋅ fu⋅ d0⋅ t⋅

γMr

:=

<5.6>

ENV9: table 6.7 (free 
rotation required)

FbRd e1 p1, d0, fub, fu, fy, Dbolt, t, n,( )
2.5 α e1 p1, d0, fub, fu,( )⋅ fu⋅ Dbolt⋅ t⋅

γMb

n 1>if

1.5 t⋅ Dbolt⋅ fy⋅

γMb

n 1=if

:=

ENV9: table 6.4 form. 
6.15 (free rotation not 
required)

ENV9: table 6.4 form. 6.16      <5.5>
           table 6.5 form. 6.24

α e1 p1, d0, fub, fu,( ) min
e1

3 d0⋅

p1

3 d0⋅

1

4
−,

fub

fu

, 1.0,








:=

Bearing resistance for bolts, pins and rivets :
(ENV1999 table 6.4 and 6.7, ENV1993 table 6.5.3 and 6.5.7)

Shear resistance for rivets
(ENV9: table 6.5 form. 6.22)     <5.4>

FvRd_r fub d0,( )
0.6 fub⋅ Arivet d0( )⋅

γMr

:=

Shear resistance for bolts and pins
(ENV9: table 6.4 form. 6.13)     <5.4>

FvRd fub Dbolt,( )
c fub( ) fub⋅ Abolt Dbolt( )⋅

γMb

:=

<5.3>c fub( ) 0.6 fub 1000
N

mm
2

<if

0.5 fub 1000
N

mm
2

≥if

:=

area of the rivet   <5.2>Arivet d0( )
π d0

2
⋅

4
:=

area of the bolt and the pin   <5.2>Abolt Dbolt( )
π Dbolt

2
⋅

4
:=

Shear resistance for bolts, pins and rivets :
(ENV1999 table 6.4, 6.7 and 6.5, ENV1993 table 6.5.3, 6.5.7 and 6.5.5)
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maximum perforation force <5.12>

BpRd Dbolt t, fu,( )
0.6 π⋅ dnut Dbolt( )⋅ t⋅ fu⋅

γMb

:=

<5.11>
dnut Dbolt( ) 10mm Dbolt 6mm=if

13mm Dbolt 8mm=if

17mm Dbolt 10mm=if

19mm Dbolt 12mm=if

22mm Dbolt 14mm=if

24mm Dbolt 16mm=if

27mm Dbolt 18mm=if

30mm Dbolt 20mm=if

34mm Dbolt 22mm=if

36mm Dbolt 24mm=if

41mm Dbolt 27mm=if

46mm Dbolt 30mm=if

50mm Dbolt 33mm=if

55mm Dbolt 36mm=if

:=

Resistance against perforation of the bolts and the nuts (ENV3 form. 6.5)

ENV9: table 6.4 form. 6.17   <5.10>FtRd fub Dbolt,( )
0.9 fub⋅ Abolt Dbolt( )⋅

γMb

:=

Traction resistance for bolts : (ENV1999 tableau 6.4, ENV1993 tableau 6.5.3)

margin between connected parts  <5.9>

C = 1 : exterior tube is connected with interior tube
C = 2 : 3 plates are connected together

sp ti to, s, C,( )
ti

2
s+

to

2
+









C 1=if

2 to⋅ 4 s⋅+ ti+( )
8

C 2=if

:=

moment capacity  <5.8>MRd fub Dbolt,( )
0.8 fub⋅ W Dbolt( )⋅

γMb

:=

moment resistance  <5.7>W Dbolt( ) π
Dbolt

3

32









⋅:=

Moment resistance for bolts and pins : (ENV1999 table 6.7, ENV1993 table 6.5.7)
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<5.17>Rt_rivet_real p1 D0, Fmax, prin, reinf,( )
Fmax_real p1 Fmax, prin, reinf,( ) γMr⋅

0.6 Arivet D0( )⋅
:=

The stress in the rivet:

<5.16>Fmax_real p1 Fmax, prin, reinf,( )
p1 Fmax⋅ Sreinforcement reinf( )⋅

Iy_alu prin reinf+( ) 4⋅
:=

The real force on the rivets becomes:

<5.15>Lmax_row Fmax e1, p1, D0, Rt_rivet, Rt_alu, prin, reinf,( ) Lmax Fmax e1, p1, D0, Rt_rivet, Rt_alu, prin, reinf,( ) 4⋅:=

We have 4 rivets per section.
The maximum distance between two rows of rivets equals:

<5.14>

Lmax Fmax e1, p1, D0, Rt_rivet, Rt_alu, prin, reinf,( )

min

FvRd_r Rt_rivet D0,( )
FbRd_r e1 p1, D0, Rt_rivet, Rt_alu, talu prin( ),( )
FbRd_r e1 p1, D0, Rt_rivet, Rt_alu, talu reinf( ),( )













Iy_alu prin reinf+(⋅

Fmax Sreinforcement reinf( )⋅
:=

The maximum distance between two rivets equals:

<5.13>Sreinforcement reinf( ) 0.5 Aalu reinf( )⋅ s reinf( )⋅:=

s reinf( ) 91.27mm( ) Aalu reinf( ) Aalu297_8=if

79.97mm( ) Aalu reinf( ) Aalu260=if

74.93mm( ) Aalu reinf( ) Aalu232=if

:=

The static moment of the reinforcement pro&le equals :

Connection between the principal pro�le and the reinforcement pro�le

Connection by rivets :
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The stress in the principal pro&le:

Rt_prin_real e1 p1, D0, Rt_rivet, Rt_alu, Fmax, prin, reinf,( )
Fmax_real p1 Fmax, prin, reinf,( ) γMr⋅

2.5 α e1 p1, D0, Rt_rivet, Rt_alu,( )⋅ D0⋅ talu prin( )⋅
:= <5.18>

The stress in the reinforcement pro&le:

Rt_reinf_real e1 p1, D0, Rt_rivet, Rt_alu, Fmax, prin, reinf,( )
Fmax_real p1 Fmax, prin, reinf,( ) γMr⋅

2.5 α e1 p1, D0, Rt_rivet, Rt_alu,( )⋅ D0⋅ talu reinf( )⋅
:= <5.19>
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Doc. 6. Steel connection

B b1 b2, b3, b4, b5, b6, b7,( )

b1

b2

b3

b4

b5

b6

b7



























:= H h1 h2, h3, h4, h5, h6, h7,( )

h1

h2

h3

h4

h5

h6

h7



























:=

T t1 t2, t3, t4, t5, t6, t7,( )

t1

t2

t3

t4

t5

t6

t7



























:=

Y y1 y2, y3, y4, y5, y6, y7,( )

y1

y2

y3

y4

y5

y6

y7























:= Z z1 z2, z3, z4, z5, z6, z7,( )

z1

z2

z3

z4

z5

z6

z7























:=
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Length [m] Height [m] Thickness [m] Gravity point [m]

b1 0.03 h1 0.04 t1 0.00 y1 0.02 z1 0.05

b2 0.07 h2 0.01 t2 0.01 y2 0.05 z2 0.05

b3 0.00 h3 0.14 t3 0.07 y3 0.12 z3 0.05

b4 0.00 h4 0.14 t4 0.07 y4 0.12 z4 0.08

b5 0.07 h5 0.07 t5 0.01 y5 0.20 z5 0.08

b6 0.05 h6 0.15 t6 0.00 y6 0.31 z6 0.08

b7 0.15 h7 0.25 t7 0.01 y7 0.01 z7 0.08

H 0.3844

n 6

Section

A=b x h - (b-2t)(h-2t)

A1 0.00 m² A5 0.00 m²

A2 0.00 m² A6 0.00 m²

A3 0.00 m² A7 0.00 m²

A4 0.00 m²

Atot 4.67E-03 m² <6.1>

Gravity point

Yg = [(A1 x y1) + (A2 x y2) + … ] / Atot

Yg 0.17 m

Yv 0.22 m <6.2>

Zg = [(A1 x z1) + (A2 x z2) + … ] / Atot

Zg 0.06 m

Zv 0.06 m <6.3>

Moment of inertia

Iy = [b x h^3 - (b-2t)(h-2t) 3̂] / 12

I1 8.14E-08 m^4 I5 9.21E-07 m^4

I2 5.83E-09 m^4 I6 3.11E-06 m^4

I3 9.15E-07 m^4 I7 4.03E-05 m^4

I4 9.15E-07 m^4

Iz = [h x b^3 - (b-2t)(b-2t) 3̂] / 12

I1 5.08E-08 m^4 I5 9.21E-07 m^4

I2 2.86E-07 m^4 I6 5.40E-07 m^4

I3 7.47E-10 m^4 I7 1.82E-05 m^4

I4 7.47E-10 m^4
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ay  = y - Yg

a1 -0.15 m a5 0.03 m

a2 -0.12 m a6 0.14 m

a3 -0.05 m a7 -0.16 m

a4 -0.05 m

az = z - Zg

a1 -0.02 m a5 0.01 m

a2 -0.02 m a6 0.01 m

a3 -0.02 m a7 0.01 m

a4 0.01 m

Itot = (I1 + a1 2̂ . A1) + (I2 + a2 2̂ . A2) + …

Iy_tot 5.24E-05 m^4   <6.4>

Iz_tot 2.76E-06 m^4   <6.5>

Von mises stress control

s = (Nv / Atot) + [(My x Yv)/Iy_tot] + [(Mz x Zv)/Iz_tot]

ssss 8.08E+04 kN/m²   <6.6>

t = Sv / Atot

tttt 1.15E+04 kN/m²   <6.7>

sv m = sqrt(s² + 3.t²)

ssssvm 8.32E+04 kN/m²   <6.8>
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distance from the side of the plate to the supporta2

distance from the side of the plate to the reinforcementa1

      Pmax

      pa

Pmin

  

    a1

a2

pr      Pmax

       pa

  Pmin

ax

aD

pmin Rx Rz, Bp, L, hp, v, P,( ) σmin Rx Rz, Bp, L, hp, v, P,( ) Bp⋅:=

<7.2>

pmax Rx Rz, Bp, L, hp, v, P,( ) σmax Rx Rz, Bp, L, hp, v, P,( ) Bp⋅:=

      smin

       smax

      smin

       smax

σmin Rx Rz, Bp, L, hp, v, P,( )
Rz

Bp L⋅

Rx hp( )⋅

Bp L
2

⋅

6

−












P "side"=if

Rz

Bp L⋅

Rx hp( )⋅ v⋅

Bp L
3

⋅

12
v

L

2
−








2

Bp⋅ L⋅+

−












P "corner"=if

:=

<7.1>

σmax Rx Rz, Bp, L, hp, v, P,( )
Rz

Bp L⋅

Rx hp( )⋅

Bp L
2

⋅

6

+












P "side"=if

Rz

Bp L⋅

Rx hp( )⋅ v⋅

Bp L
3

⋅

12
v

L

2
−








2

Bp⋅ L⋅+

+












P "corner"=if

:=

7.1. Bending of the horizontal steel plate.

Doc. 7. Baseplate
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pr ax Rx, Rz, Bp, L, hp, v, P,( )
ax pmax Rx Rz, Bp, L, hp, v, P,( ) pmin Rx Rz, Bp, L, hp, v, P,( )−( )⋅

L
:= <7.3>

a∆ Rx Rz, Bp, L, hp, v, P,( )
L

pmin Rx Rz, Bp, L, hp, v, P,( )
pmax Rx Rz, Bp, L, hp, v, P,( )

1+

:=
<7.4>

pax ax Rx, Rz, Bp, L, hp, v, P,( ) pmax Rx Rz, Bp, L, hp, v, P,( )
pr ax Rx, Rz, Bp, L, hp, v, P,( )−+

...







pmin Rx Rz, Bp, L, hp, v, P,( ) 0≥if

pmax Rx Rz, Bp, L, hp, v, P,( ) a∆ Rx Rz, Bp, L, hp, v, P,( ) ax−( )⋅

a∆ Rx Rz, Bp, L, hp, v, P,( )
otherwise

:=

<7.5>

Distance of the gravity point:

ag ax Rx, Rz, Bp, L, hp, v, P,( )

pax ax Rx, Rz, Bp, L, hp, v, P,( ) ax⋅
ax

2
⋅









pmax Rx Rz, Bp, L, hp, v, P,( )
pax ax Rx, Rz, Bp, L, hp, v, P,( )−+

...







ax⋅

2

2 ax⋅

3
⋅+

...

pmax Rx Rz, Bp, L, hp, v, P,( )
pax ax Rx, Rz, Bp, L, hp, v, P,( )+

...

2











ax⋅

pax ax Rx, Rz, Bp, L, hp, v, P,( ) 0>if

2

3
a∆ Rx Rz, Bp, L, hp, v, P,( )⋅








pax ax Rx, Rz, Bp, L, hp, v, P,( ) 0≤if

:=

<7.6>

Maximum moment:

Mmax ax Rx, Rz, Bp, L, hp, v, P,( )

pmax Rx Rz, Bp, L, hp, v, P,( )
pax ax Rx, Rz, Bp, L, hp, v, P,( )+

...

2











ax⋅ ag ax Rx, Rz, Bp, L, hp, v, P,( )⋅:= <7.7>
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ENCLOSURE 3 : 
 

Print out of calculation results of  
the Alu 20m x 25m structure 

 by program ESA PRIMA WIN (release 3.50.63). 
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Basic data
Type of structure : Frame XYZ

Number of nodes: 126
Number of members: 193
Number of 1D macros: 61
Number of bound. lines: 0
Number of 2D macros: 0
Number of profiles : 12
Number of cases: 9
Number of materials: 3

Material

Name:
6061 T6

E modulus 71000.00 MPa
Poisson coeff. 0.30
Density 0.000 kg/mm^3
Extensibility 2.4e-005 mm/mm.K

E 24
Ultimate strength 360.000 MPa
Yield design 240.000 MPa
E modulus 210000.00 MPa
Poisson coeff. 0.30
Density 0.000 kg/mm^3
Extensibility 1.2e-005 mm/mm.K

6x37 +1TWK
Ultimate strength 1770.000 MPa
Yield design 664.000 MPa
E modulus 80000.00 MPa
Poisson coeff. 0.30
Density 0.000 kg/mm^3
Extensibility 1.2e-005 mm/mm.K

List of material
Group of members :
1/193

no. Name: quality unit weight 
kg/mm

length
mm

weight
kg

1 ALU 240 (General) 6061 T6 0.01 127809.45 800.60
2 ALU240/232 (General) 6061 T6 0.01 30685.04 384.42
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no. Name: quality unit weight 
kg/mm

length
mm

weight
kg

3 B42.4/3.2 E 24 0.00 10608.00 32.50
4 Alu133/70 (General) 6061 T6 0.00 75000.00 324.83
5 Alu60/60/3 (General) 6061 T6 0.00 150000.00 267.51
6 Alu130/70 (General) 6061 T6 0.00 40120.00 162.17
11 Alu133/70 (General) 6061 T6 0.00 28852.77 124.96
12 Dia 10  6x37 + 1TWK (R10) 6x37 +1TWK 0.00 138684.88 48.04

The total weight of the structure: 2145.04 kg
Surface for painting:

mm^2

Nodes

node X
mm

Y
mm

Z
mm

1 0 0 0
2 0 0 1355
3 0 0 2662
4 1189 0 3048
5 7530 0 5109
6 8704 0 5490
7 10030 0 5920
8 11356 0 5490
9 12530 0 5109

10 18871 0 3048
11 20060 0 2662
12 20060 0 1355
13 20060 0 0
14 15163 0 4253
15 17702 0 3428
16 2358 0 3428
17 4897 0 4253
18 0 5000 0
19 0 5000 1355
20 0 5000 2662
21 1189 5000 3048
22 2358 5000 3428
23 4897 5000 4253
24 7530 5000 5109
25 8704 5000 5490
26 10030 5000 5920
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node X
mm

Y
mm

Z
mm

27 11356 5000 5490
28 12530 5000 5109
29 15163 5000 4253
30 17702 5000 3428
31 18871 5000 3048
32 20060 5000 2662
33 20060 5000 1355
34 20060 5000 0
35 0 10000 0
36 0 10000 1355
37 0 10000 2662
38 1189 10000 3048
39 2358 10000 3428
40 4897 10000 4253
41 7530 10000 5109
42 8704 10000 5490
43 10030 10000 5920
44 11356 10000 5490
45 12530 10000 5109
46 15163 10000 4253
47 17702 10000 3428
48 18871 10000 3048
49 20060 10000 2662
50 20060 10000 1355
51 20060 10000 0
52 0 15000 0
53 0 15000 1355
54 0 15000 2662
55 1189 15000 3048
56 2358 15000 3428
57 4897 15000 4253
58 7530 15000 5109
59 8704 15000 5490
60 10030 15000 5920
61 11356 15000 5490
62 12530 15000 5109
63 15163 15000 4253
64 17702 15000 3428
65 18871 15000 3048
66 20060 15000 2662
67 20060 15000 1355
68 20060 15000 0
69 0 20000 0
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node X
mm

Y
mm

Z
mm

70 0 20000 1355
71 0 20000 2662
72 1189 20000 3048
73 2358 20000 3428
74 4897 20000 4253
75 7530 20000 5109
76 8704 20000 5490
77 10030 20000 5920
78 11356 20000 5490
79 12530 20000 5109
80 15163 20000 4253
81 17702 20000 3428
82 18871 20000 3048
83 20060 20000 2662
84 20060 20000 1355
85 20060 20000 0
86 0 25000 0
87 0 25000 1355
88 0 25000 2662
89 1189 25000 3048
90 2358 25000 3428
91 4897 25000 4253
92 7530 25000 5109
93 8704 25000 5490
94 10030 25000 5920
95 11356 25000 5490
96 12530 25000 5109
97 15163 25000 4253
98 17702 25000 3428
99 18871 25000 3048

100 20060 25000 2662
101 20060 25000 1355
102 20060 25000 0
103 10030 0 0
104 4897 0 0
105 15163 0 0
106 10030 0 2662
107 15163 0 2662
108 4897 0 2662
109 18287 25000 3238
110 1773 25000 3238
111 18287 20000 3238
112 1773 20000 3238
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node X
mm

Y
mm

Z
mm

113 18287 15000 3238
114 1773 15000 3238
115 18287 10000 3238
116 1773 10000 3238
117 18287 5000 3238
118 1773 5000 3238
119 18287 0 3238
120 1773 0 3238
121 4897 25000 0
122 4897 25000 2662
123 15163 25000 0
124 15163 25000 2662
125 10030 25000 0
126 10030 25000 2662

Members

macro memb node 1 node 2 length
mm

Rx
deg

profile quality

1 1 1 2 1355 0.00 1 - ALU 240 (General) 6061 T6
2 2 3 1307 0.00 2 - ALU240/232 (General) 6061 T6

2 3 3 4 1250 0.00 2 - ALU240/232 (General) 6061 T6
4 4 120 614 0.00 1 - ALU 240 (General) 6061 T6
5 120 16 614 0.00 1 - ALU 240 (General) 6061 T6
6 16 17 2670 0.00 1 - ALU 240 (General) 6061 T6
7 17 5 2769 0.00 1 - ALU 240 (General) 6061 T6
8 5 6 1234 0.00 1 - ALU 240 (General) 6061 T6
9 6 7 1394 0.00 1 - ALU 240 (General) 6061 T6

3 10 18 19 1355 0.00 1 - ALU 240 (General) 6061 T6
11 19 20 1307 0.00 2 - ALU240/232 (General) 6061 T6

4 12 20 21 1250 0.00 2 - ALU240/232 (General) 6061 T6
13 21 118 614 0.00 1 - ALU 240 (General) 6061 T6
14 118 22 614 0.00 1 - ALU 240 (General) 6061 T6
15 22 23 2670 0.00 1 - ALU 240 (General) 6061 T6
16 23 24 2769 0.00 1 - ALU 240 (General) 6061 T6
17 24 25 1234 0.00 1 - ALU 240 (General) 6061 T6
18 25 26 1394 0.00 1 - ALU 240 (General) 6061 T6

5 19 25 27 2652 0.00 3 - B42.4/3.2 E 24
6 20 35 36 1355 0.00 1 - ALU 240 (General) 6061 T6

21 36 37 1307 0.00 2 - ALU240/232 (General) 6061 T6
7 22 37 38 1250 0.00 2 - ALU240/232 (General) 6061 T6
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macro memb node 1 node 2 length
mm

Rx
deg

profile quality

23 38 116 614 0.00 1 - ALU 240 (General) 6061 T6
24 116 39 614 0.00 1 - ALU 240 (General) 6061 T6
25 39 40 2670 0.00 1 - ALU 240 (General) 6061 T6
26 40 41 2769 0.00 1 - ALU 240 (General) 6061 T6
27 41 42 1234 0.00 1 - ALU 240 (General) 6061 T6
28 42 43 1394 0.00 1 - ALU 240 (General) 6061 T6

8 29 42 44 2652 0.00 3 - B42.4/3.2 E 24
9 30 52 53 1355 0.00 1 - ALU 240 (General) 6061 T6

31 53 54 1307 0.00 2 - ALU240/232 (General) 6061 T6
10 32 54 55 1250 0.00 2 - ALU240/232 (General) 6061 T6

33 55 114 614 0.00 1 - ALU 240 (General) 6061 T6
34 114 56 614 0.00 1 - ALU 240 (General) 6061 T6
35 56 57 2670 0.00 1 - ALU 240 (General) 6061 T6
36 57 58 2769 0.00 1 - ALU 240 (General) 6061 T6
37 58 59 1234 0.00 1 - ALU 240 (General) 6061 T6
38 59 60 1394 0.00 1 - ALU 240 (General) 6061 T6

11 39 59 61 2652 0.00 3 - B42.4/3.2 E 24
12 40 69 70 1355 0.00 1 - ALU 240 (General) 6061 T6

41 70 71 1307 0.00 2 - ALU240/232 (General) 6061 T6
13 42 71 72 1250 0.00 2 - ALU240/232 (General) 6061 T6

43 72 112 614 0.00 1 - ALU 240 (General) 6061 T6
44 112 73 614 0.00 1 - ALU 240 (General) 6061 T6
45 73 74 2670 0.00 1 - ALU 240 (General) 6061 T6
46 74 75 2769 0.00 1 - ALU 240 (General) 6061 T6
47 75 76 1234 0.00 1 - ALU 240 (General) 6061 T6
48 76 77 1394 0.00 1 - ALU 240 (General) 6061 T6

14 49 76 78 2652 0.00 3 - B42.4/3.2 E 24
15 50 86 87 1355 0.00 1 - ALU 240 (General) 6061 T6

51 87 88 1307 0.00 2 - ALU240/232 (General) 6061 T6
16 52 88 89 1250 0.00 2 - ALU240/232 (General) 6061 T6

53 89 110 614 0.00 1 - ALU 240 (General) 6061 T6
54 110 90 614 0.00 1 - ALU 240 (General) 6061 T6
55 90 91 2670 0.00 1 - ALU 240 (General) 6061 T6
56 91 92 2769 0.00 1 - ALU 240 (General) 6061 T6
57 92 93 1234 0.00 1 - ALU 240 (General) 6061 T6
58 93 94 1394 0.00 1 - ALU 240 (General) 6061 T6

17 59 3 20 5000 0.00 4 - Alu133/70 (General) 6061 T6
60 20 37 5000 0.00 4 - Alu133/70 (General) 6061 T6
61 37 54 5000 0.00 4 - Alu133/70 (General) 6061 T6
62 54 71 5000 0.00 4 - Alu133/70 (General) 6061 T6
63 71 88 5000 0.00 4 - Alu133/70 (General) 6061 T6

18 64 7 26 5000 0.00 4 - Alu133/70 (General) 6061 T6
65 26 43 5000 0.00 4 - Alu133/70 (General) 6061 T6
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macro memb node 1 node 2 length
mm

Rx
deg

profile quality

66 43 60 5000 0.00 4 - Alu133/70 (General) 6061 T6
67 60 77 5000 0.00 4 - Alu133/70 (General) 6061 T6
68 77 94 5000 0.00 4 - Alu133/70 (General) 6061 T6

19 69 11 32 5000 0.00 4 - Alu133/70 (General) 6061 T6
70 32 49 5000 0.00 4 - Alu133/70 (General) 6061 T6
71 49 66 5000 0.00 4 - Alu133/70 (General) 6061 T6
72 66 83 5000 0.00 4 - Alu133/70 (General) 6061 T6
73 83 100 5000 0.00 4 - Alu133/70 (General) 6061 T6

20 74 16 22 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
75 22 39 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
76 39 56 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
77 56 73 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
78 73 90 5000 0.00 5 - Alu60/60/3 (General) 6061 T6

21 79 17 23 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
80 23 40 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
81 40 57 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
82 57 74 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
83 74 91 5000 0.00 5 - Alu60/60/3 (General) 6061 T6

22 84 5 24 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
85 24 41 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
86 41 58 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
87 58 75 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
88 75 92 5000 0.00 5 - Alu60/60/3 (General) 6061 T6

23 89 9 28 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
90 28 45 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
91 45 62 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
92 62 79 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
93 79 96 5000 0.00 5 - Alu60/60/3 (General) 6061 T6

24 94 14 29 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
95 29 46 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
96 46 63 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
97 63 80 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
98 80 97 5000 0.00 5 - Alu60/60/3 (General) 6061 T6

25 99 15 30 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
100 30 47 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
101 47 64 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
102 64 81 5000 0.00 5 - Alu60/60/3 (General) 6061 T6
103 81 98 5000 0.00 5 - Alu60/60/3 (General) 6061 T6

26 104 104 108 2662 90.00 11 - Alu133/70 (General) 6061 T6
105 108 17 1591 90.00 11 - Alu133/70 (General) 6061 T6

27 106 105 107 2662 90.00 11 - Alu133/70 (General) 6061 T6
107 107 14 1591 90.00 11 - Alu133/70 (General) 6061 T6

28 108 103 106 2662 90.00 11 - Alu133/70 (General) 6061 T6
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macro memb node 1 node 2 length
mm

Rx
deg

profile quality

109 106 7 3258 90.00 11 - Alu133/70 (General) 6061 T6
29 110 3 108 4897 90.00 6 - Alu130/70 (General) 6061 T6

111 108 106 5133 90.00 6 - Alu130/70 (General) 6061 T6
112 106 107 5133 90.00 6 - Alu130/70 (General) 6061 T6
113 107 11 4897 90.00 6 - Alu130/70 (General) 6061 T6

30 114 13 32 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
31 115 34 11 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
32 116 11 26 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
33 117 32 7 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
34 118 1 20 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
35 119 18 3 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
36 120 3 26 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
37 121 20 7 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
38 122 121 122 2662 90.00 11 - Alu133/70 (General) 6061 T6

123 122 91 1591 90.00 11 - Alu133/70 (General) 6061 T6
39 124 123 124 2662 90.00 11 - Alu133/70 (General) 6061 T6

125 124 97 1591 90.00 11 - Alu133/70 (General) 6061 T6
40 126 125 126 2662 90.00 11 - Alu133/70 (General) 6061 T6

127 126 94 3258 90.00 11 - Alu133/70 (General) 6061 T6
41 128 88 122 4897 90.00 6 - Alu130/70 (General) 6061 T6

129 122 126 5133 90.00 6 - Alu130/70 (General) 6061 T6
130 126 124 5133 90.00 6 - Alu130/70 (General) 6061 T6
131 124 100 4897 90.00 6 - Alu130/70 (General) 6061 T6

42 132 85 100 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
43 133 102 83 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
44 134 83 94 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
45 135 100 77 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
46 136 69 88 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
47 137 86 71 5664 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
48 138 71 94 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
49 139 88 77 11671 0.00 12 - Dia 10  6x37 + 1TWK (R10... 6x37 +1TWK
50 140 13 12 1355 0.00 1 - ALU 240 (General) 6061 T6

141 12 11 1307 0.00 2 - ALU240/232 (General) 6061 T6
51 142 34 33 1355 0.00 1 - ALU 240 (General) 6061 T6

143 33 32 1307 0.00 2 - ALU240/232 (General) 6061 T6
52 144 51 50 1355 0.00 1 - ALU 240 (General) 6061 T6

145 50 49 1307 0.00 2 - ALU240/232 (General) 6061 T6
53 146 68 67 1355 0.00 1 - ALU 240 (General) 6061 T6

147 67 66 1307 0.00 2 - ALU240/232 (General) 6061 T6
54 148 85 84 1355 0.00 1 - ALU 240 (General) 6061 T6

149 84 83 1307 0.00 2 - ALU240/232 (General) 6061 T6
55 150 102 101 1355 0.00 1 - ALU 240 (General) 6061 T6

151 101 100 1307 0.00 2 - ALU240/232 (General) 6061 T6

ESA-Prima Win release 3.50.63
Project : Alu 20m EN13782 Page : 10
Author : EFS nv. Date : May 2006

J:\Engineering\Berekeningen strukturen\Aluhal\20m\2.8mh\Europa\EN 13782\berekeningen\Alu20x25_EN13782.epw

Licensed to EFS nv 10/74



macro memb node 1 node 2 length
mm

Rx
deg

profile quality

56 152 11 10 1250 0.00 2 - ALU240/232 (General) 6061 T6
153 10 119 614 0.00 1 - ALU 240 (General) 6061 T6
154 119 15 614 0.00 1 - ALU 240 (General) 6061 T6
155 15 14 2670 0.00 1 - ALU 240 (General) 6061 T6
156 14 9 2769 0.00 1 - ALU 240 (General) 6061 T6
157 9 8 1234 0.00 1 - ALU 240 (General) 6061 T6
158 8 7 1394 0.00 1 - ALU 240 (General) 6061 T6

57 159 32 31 1250 0.00 2 - ALU240/232 (General) 6061 T6
160 31 117 614 0.00 1 - ALU 240 (General) 6061 T6
161 117 30 614 0.00 1 - ALU 240 (General) 6061 T6
162 30 29 2670 0.00 1 - ALU 240 (General) 6061 T6
163 29 28 2769 0.00 1 - ALU 240 (General) 6061 T6
164 28 27 1234 0.00 1 - ALU 240 (General) 6061 T6
165 27 26 1394 0.00 1 - ALU 240 (General) 6061 T6

58 166 49 48 1250 0.00 2 - ALU240/232 (General) 6061 T6
167 48 115 614 0.00 1 - ALU 240 (General) 6061 T6
168 115 47 614 0.00 1 - ALU 240 (General) 6061 T6
169 47 46 2670 0.00 1 - ALU 240 (General) 6061 T6
170 46 45 2769 0.00 1 - ALU 240 (General) 6061 T6
171 45 44 1234 0.00 1 - ALU 240 (General) 6061 T6
172 44 43 1394 0.00 1 - ALU 240 (General) 6061 T6

59 173 66 65 1250 0.00 2 - ALU240/232 (General) 6061 T6
174 65 113 614 0.00 1 - ALU 240 (General) 6061 T6
175 113 64 614 0.00 1 - ALU 240 (General) 6061 T6
176 64 63 2670 0.00 1 - ALU 240 (General) 6061 T6
177 63 62 2769 0.00 1 - ALU 240 (General) 6061 T6
178 62 61 1234 0.00 1 - ALU 240 (General) 6061 T6
179 61 60 1394 0.00 1 - ALU 240 (General) 6061 T6

60 180 83 82 1250 0.00 2 - ALU240/232 (General) 6061 T6
181 82 111 614 0.00 1 - ALU 240 (General) 6061 T6
182 111 81 614 0.00 1 - ALU 240 (General) 6061 T6
183 81 80 2670 0.00 1 - ALU 240 (General) 6061 T6
184 80 79 2769 0.00 1 - ALU 240 (General) 6061 T6
185 79 78 1234 0.00 1 - ALU 240 (General) 6061 T6
186 78 77 1394 0.00 1 - ALU 240 (General) 6061 T6

61 187 100 99 1250 0.00 2 - ALU240/232 (General) 6061 T6
188 99 109 614 0.00 1 - ALU 240 (General) 6061 T6
189 109 98 614 0.00 1 - ALU 240 (General) 6061 T6
190 98 97 2670 0.00 1 - ALU 240 (General) 6061 T6
191 97 96 2769 0.00 1 - ALU 240 (General) 6061 T6
192 96 95 1234 0.00 1 - ALU 240 (General) 6061 T6
193 95 94 1394 0.00 1 - ALU 240 (General) 6061 T6
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Profiles

ALU 240 (General)

 +y

 +z

Profile no. 1 - ALU 240 (General)
Material : 1 - 6061 T6

A: 2.319993e+003 mm^2
Ay/A: 1.000 Az/A: 1.000
Iy: 1.675432e+007 mm^4 Iz: 3.895877e+006 mm^4
Iyz: 3.870310e+000 mm^4 It: 2.065020e+007 mm^4
Iw: 0.000000e+000 mm^6
Wely: 1.396194e+005 mm^3 Welz: 7.791748e+004 mm^3
Wply: 1.788524e+005 mm^3 Wplz: 9.035651e+004 mm^3
cy: 50.00 mm cz: 120.00 mm
iy: 84.98 mm iz: 40.98 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 0.00 mm

Type for check: Untypical section

ALU240/232 (General)

 +y

 +z

Profile no. 2 - ALU240/232 (General)
Material : 1 - 6061 T6

1 - 6061 T6
2 - 6061 T6

A: 4.690648e+003 mm^2
Ay/A: 1.000 Az/A: 1.000
Iy: 3.291946e+007 mm^4 Iz: 6.585148e+006 mm^4
Iyz: -1.390684e+001 mm^4 It: 3.950460e+007 mm^4
Iw: 0.000000e+000 mm^6
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A: 4.690648e+003 mm^2
Wely: 2.743242e+005 mm^3 Welz: 1.317015e+005 mm^3
Wply: 3.570655e+005 mm^3 Wplz: 1.628792e+005 mm^3
cy: 50.00 mm cz: 120.00 mm
iy: 83.77 mm iz: 37.47 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 0.00 mm

Type for check: Untypical section

B42.4/3.2

4
2

3

 +y

 +z

Profile no. 3 - B42.4/3.2
Material : 2 - E 24

A: 3.902569e+002 mm^2
Ay/A: 0.637 Az/A: 0.637
Iy: 7.472917e+004 mm^4 Iz: 7.472917e+004 mm^4
Iyz: -3.011416e-007 mm^4 It: 1.513903e+005 mm^4
Iw: 0.000000e+000 mm^6
Wely: 3.524960e+003 mm^3 Welz: 3.550850e+003 mm^3
Wply: 4.877246e+003 mm^3 Wplz: 4.877246e+003 mm^3
cy: 0.00 mm cz: 0.00 mm
iy: 13.84 mm iz: 13.84 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 133.03 mm

Type for check: Circular hollow section

Diameter 42.40 mm Thickness of web 3.20 mm

Alu133/70 (General)

 +y

 +z

Profile no. 4 - Alu133/70 (General)
Material : 1 - 6061 T6
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A: 1.604102e+003 mm^2
Ay/A: 1.000 Az/A: 1.000
Iy: 3.818656e+006 mm^4 Iz: 1.057790e+006 mm^4
Iyz: 2.525217e-008 mm^4 It: 4.876446e+006 mm^4
Iw: 0.000000e+000 mm^6
Wely: 5.742340e+004 mm^3 Welz: 3.022257e+004 mm^3
Wply: 7.213053e+004 mm^3 Wplz: 3.774137e+004 mm^3
cy: 0.00 mm cz: 0.00 mm
iy: 48.79 mm iz: 25.68 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 0.00 mm

Type for check: Untypical section

Alu60/60/3 (General)

 +y

 +z

Profile no. 5 - Alu60/60/3 (General)
Material : 1 - 6061 T6

A: 6.605234e+002 mm^2
Ay/A: 1.000 Az/A: 1.000
Iy: 3.510982e+005 mm^4 Iz: 3.510982e+005 mm^4
Iyz: -1.092637e+001 mm^4 It: 7.021964e+005 mm^4
Iw: 0.000000e+000 mm^6
Wely: 1.170302e+004 mm^3 Welz: 1.170302e+004 mm^3
Wply: 1.394310e+004 mm^3 Wplz: 1.394310e+004 mm^3
cy: 0.00 mm cz: 0.00 mm
iy: 23.06 mm iz: 23.06 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 0.00 mm

Type for check: Untypical section

Alu130/70 (General)

 +y

 +z

Profile no. 6 - Alu130/70 (General)
Material : 1 - 6061 T6
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A: 1.497113e+003 mm^2
Ay/A: 1.000 Az/A: 1.000
Iy: 3.124341e+006 mm^4 Iz: 1.116041e+006 mm^4
Iyz: 6.637474e+002 mm^4 It: 4.240382e+006 mm^4
Iw: 0.000000e+000 mm^6
Wely: 4.805314e+004 mm^3 Welz: 3.187422e+004 mm^3
Wply: 6.307383e+004 mm^3 Wplz: 3.804318e+004 mm^3
cy: 0.00 mm cz: 0.00 mm
iy: 45.68 mm iz: 27.30 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 0.00 mm

Type for check: Untypical section

Alu133/70 (General)

 +y

 +z

Profile no. 11 - Alu133/70 (General)
Material : 1 - 6061 T6

A: 1.604102e+003 mm^2
Ay/A: 1.000 Az/A: 1.000
Iy: 3.818656e+006 mm^4 Iz: 1.057790e+006 mm^4
Iyz: 2.525217e-008 mm^4 It: 4.876446e+006 mm^4
Iw: 0.000000e+000 mm^6
Wely: 5.742340e+004 mm^3 Welz: 3.022257e+004 mm^3
Wply: 7.213053e+004 mm^3 Wplz: 3.774137e+004 mm^3
cy: 0.00 mm cz: 0.00 mm
iy: 48.79 mm iz: 25.68 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 0.00 mm

Type for check: Untypical section

Dia 10 6x37 + 1TWK (R10)

 +y

 +z

Profile no. 12 - Dia 10 6x37 + 1TWK (R10)
Material : 3 - 6x37 +1TWK
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A: 7.850000e+001 mm^2
Ay/A: 0.850 Az/A: 0.850
Iy: 4.814015e+002 mm^4 Iz: 4.814015e+002 mm^4
Iyz: 0.000000e+000 mm^4 It: 9.628029e+002 mm^4
Iw: 0.000000e+000 mm^6
Wely: 9.698743e+001 mm^3 Welz: 9.698743e+001 mm^3
Wply: 1.664764e+002 mm^3 Wplz: 1.664764e+002 mm^3
cy: 0.00 mm cz: 0.00 mm
iy: 2.48 mm iz: 2.48 mm
dy: 0.00 mm dz: 0.00 mm
Outline : 31.38 mm

Type for check: Untypical section

Hinges

Supports

support node type Size
mm

1 1 XYZ 0.00
2 13 XYZ 0.00
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support node type Size
mm

3 18 XYZ 0.00
4 34 XYZ 0.00
5 35 XYZ 0.00
6 51 XYZ 0.00
7 52 XYZ 0.00
8 68 XYZ 0.00
9 69 XYZ 0.00
10 85 XYZ 0.00
11 86 XYZ 0.00
12 102 XYZ 0.00
13 103 XYZ 0.00
14 104 XYZ 0.00
15 105 XYZ 0.00
16 121 XYZ 0.00
17 123 XYZ 0.00
18 125 XYZ 0.00

Loadcases

Case Name: Description
1 self weight Self weight. Direction -Z
2 dead load - fabric Permanent - Loads
3 dead load - connections Permanent - Loads
4 dead load - sum Permanent

 Summational load case
 2. dead load - fabric, 1.00
 3. dead load - connections, 1.00

5 dead load - lights Permanent - Loads
6 wind side over Variable - wind  Excl.
7 wind side under Variable - wind  Excl.
8 wind gable over Variable - wind  Excl.
9 wind gable under Variable - wind  Excl.

Variable loads group

Name: Description
snow Excl. EC1 - load type Cat A : Domestic
wind Excl. EC1 - load type Cat A : Domestic
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Loadcase no. 3 - nodal loads
node Fx

kN
Fy
kN

Fz
kN

Mx
kNm

My
kNm

Mz
kNm

3 0.00 0.00 -0.20 0.00 0.00 0.00
7 0.00 0.00 -0.20 0.00 0.00 0.00
11 0.00 0.00 -0.20 0.00 0.00 0.00
20 0.00 0.00 -0.20 0.00 0.00 0.00
26 0.00 0.00 -0.20 0.00 0.00 0.00
32 0.00 0.00 -0.20 0.00 0.00 0.00
37 0.00 0.00 -0.20 0.00 0.00 0.00
43 0.00 0.00 -0.20 0.00 0.00 0.00
49 0.00 0.00 -0.20 0.00 0.00 0.00
54 0.00 0.00 -0.20 0.00 0.00 0.00
60 0.00 0.00 -0.20 0.00 0.00 0.00
66 0.00 0.00 -0.20 0.00 0.00 0.00
71 0.00 0.00 -0.20 0.00 0.00 0.00
77 0.00 0.00 -0.20 0.00 0.00 0.00
83 0.00 0.00 -0.20 0.00 0.00 0.00
88 0.00 0.00 -0.20 0.00 0.00 0.00
94 0.00 0.00 -0.20 0.00 0.00 0.00

100 0.00 0.00 -0.20 0.00 0.00 0.00

Loadcase no. 4 - nodal loads

node Fx
kN

Fy
kN

Fz
kN

Mx
kNm

My
kNm

Mz
kNm

3 0.00 0.00 -0.20 0.00 0.00 0.00
7 0.00 0.00 -0.20 0.00 0.00 0.00
11 0.00 0.00 -0.20 0.00 0.00 0.00
20 0.00 0.00 -0.20 0.00 0.00 0.00
26 0.00 0.00 -0.20 0.00 0.00 0.00
32 0.00 0.00 -0.20 0.00 0.00 0.00
37 0.00 0.00 -0.20 0.00 0.00 0.00
43 0.00 0.00 -0.20 0.00 0.00 0.00
49 0.00 0.00 -0.20 0.00 0.00 0.00
54 0.00 0.00 -0.20 0.00 0.00 0.00
60 0.00 0.00 -0.20 0.00 0.00 0.00
66 0.00 0.00 -0.20 0.00 0.00 0.00
71 0.00 0.00 -0.20 0.00 0.00 0.00
77 0.00 0.00 -0.20 0.00 0.00 0.00
83 0.00 0.00 -0.20 0.00 0.00 0.00
88 0.00 0.00 -0.20 0.00 0.00 0.00
94 0.00 0.00 -0.20 0.00 0.00 0.00

100 0.00 0.00 -0.20 0.00 0.00 0.00
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Loadcase no. 5 - nodal loads
node Fx

kN
Fy
kN

Fz
kN

Mx
kNm

My
kNm

Mz
kNm

25 0.00 0.00 -0.50 0.00 0.00 0.00
27 0.00 0.00 -0.50 0.00 0.00 0.00
42 0.00 0.00 -0.50 0.00 0.00 0.00
44 0.00 0.00 -0.50 0.00 0.00 0.00
59 0.00 0.00 -0.50 0.00 0.00 0.00
61 0.00 0.00 -0.50 0.00 0.00 0.00
76 0.00 0.00 -0.50 0.00 0.00 0.00
78 0.00 0.00 -0.50 0.00 0.00 0.00

Nodal loads.Loadcases - 3

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

-0.2

ESA-Prima Win release 3.50.63
Project : Alu 20m EN13782 Page : 19
Author : EFS nv. Date : May 2006

J:\Engineering\Berekeningen strukturen\Aluhal\20m\2.8mh\Europa\EN 13782\berekeningen\Alu20x25_EN13782.epw

Licensed to EFS nv 19/74



Nodal loads.Loadcases - 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

Loadcase no. 2 - distributed loads
macro type dx

mm
exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

2 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

4 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

7 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

10 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

13 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

16 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

56 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

57 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

58 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

59 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

60 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

61 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

Loadcase no. 4 - distributed loads

macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

2 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

4 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

7 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

10 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

13 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

16 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

56 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

57 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

58 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

59 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

60 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.03
-0.03

61 force
kN/m

0.00  rel
1.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

-0.02
-0.02

Loadcase no. 6 - distributed loads

macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

1 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.26
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.27

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

-0.27
-0.26

0.00
0.00

2 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.04
0.04

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

-0.13
0.00

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

-0.24
-0.26

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

-0.26
-0.13

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.04
0.04

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
-0.04

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

-0.04
-0.06

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

-0.06
-0.08

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

-0.08
-0.13

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

-0.13
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
-0.18

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

-0.18
-0.25

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

-0.25
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
-0.24

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.20

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

-0.20
0.00

0.00
0.00

3 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.00
-2.00

4 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.09
0.09

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.07
0.07

6 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.00
-2.00

7 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.07
0.07

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.09
0.09

9 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.00
-2.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

10 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.07
0.07

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.09
0.09

12 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.00
-2.00

13 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.07
0.07

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.09
0.09

15 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.26
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.27
0.26

0.00
0.00

16 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.04
0.04

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.08
0.13

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.04
0.06

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.06
0.08

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.18
0.25

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.25
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.24

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.24
0.26

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.18

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.04
0.04

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.04

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.26
0.13

0.00
0.00

26 force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.53
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
-0.27

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

-0.27
-0.28

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

-0.53
-0.53

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

-0.28
-0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
-0.53

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

-0.00
0.00

0.00
0.00

27 force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

-0.28
-0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
-0.27

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

-0.00
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
-0.53

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

-0.53
-0.53

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

-0.27
-0.28

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.53
0.00

0.00
0.00

28 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.53

0.00
0.00

force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.53
0.00

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
-0.55

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

-0.55
0.00

0.00
0.00

29 force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

-0.46
-0.37

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

-0.54
-0.46

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.53

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

-0.53
-0.54

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

-0.31
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
-0.37

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

-0.37
-0.46

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.31

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

-0.31
-0.32

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

-0.54
-0.53

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

-0.53
0.00

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

-0.46
-0.54

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
-0.27

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

-0.27
-0.38

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

-0.38
-0.32

0.00
0.00

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

-0.32
-0.32

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

-0.32
-0.31

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

-0.27
0.00

0.00
0.00

force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

-0.32
-0.38

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

-0.38
-0.27

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

-0.37
0.00

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

-0.32
-0.32

0.00
0.00

38 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.53
0.53

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.28
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.27
0.28

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

39 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.53
0.53

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.27
0.28

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.28
0.00

0.00
0.00

40 force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
0.55

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

0.55
0.00

0.00
0.00

41 force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

0.32
0.38

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.31

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

0.31
0.32

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

0.32
0.32

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

0.54
0.53

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

0.53
0.54

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

0.54
0.46

0.00
0.00

force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

0.46
0.37

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

0.37
0.00

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

0.38
0.27

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

0.27
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
0.37

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

0.37
0.46

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

0.46
0.54

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

0.31
0.00

0.00
0.00

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

0.32
0.32

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

0.27
0.38

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

0.38
0.32

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

0.32
0.31

0.00
0.00

50 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.50
-0.50

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.26
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.27

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

-0.27
-0.26

0.00
0.00

51 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

52 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

53 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

54 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

55 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.27
0.26

0.00
0.00

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.26
0.00

0.00
0.00

force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.50
-0.50

56 force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

-0.26
-0.13

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

-0.13
0.00

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

-0.20
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

-0.06
-0.08

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.20

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
-0.04

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.60
0.60

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

-0.18
-0.25

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

-0.25
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
-0.24

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

-0.24
-0.26

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

-0.04
-0.06

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
-0.18

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

-0.13
0.00

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

-0.08
-0.13

0.00
0.00

57 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

58 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

59 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

60 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

61 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.04
0.06

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.06
0.08

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.08
0.13

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.60
0.60

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.18
0.25

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.25
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.24

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.24
0.26

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.26
0.13

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.04

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.18

0.00
0.00

Loadcase no. 7 - distributed loads

macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

1 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.31
-1.31

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.10
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.10

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.10

0.00
0.00

2 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.33
-0.33

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

-0.05
0.00

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

-0.09
-0.10

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.05

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.28
-0.28

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
-0.01

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

-0.01
-0.02

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

-0.02
-0.03

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

-0.03
-0.05

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

-0.05
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
-0.07

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

-0.07
-0.09

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

-0.09
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
-0.09

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.08

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

-0.08
0.00

0.00
0.00

3 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.63
-2.63

4 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.66
-0.66

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.55
-0.55

6 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.63
-2.63

7 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.55
-0.55

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.66
-0.66

9 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.63
-2.63

10 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.55
-0.55

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.66
-0.66

12 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-2.63
-2.63

13 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.55
-0.55

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.66
-0.66
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

15 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.31
-1.31

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.10

0.00
0.00

16 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.28
-0.28

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.03
0.05

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.01
0.02

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.02
0.03

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.07
0.09

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.09
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.09

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.09
0.10

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.07

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.33
-0.33

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.01

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.08
0.00

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.08

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.10
0.05

0.00
0.00

26 force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.20
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
-0.10

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.11

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

-0.20
-0.20

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

-0.11
-0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
-0.20

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

-0.00
0.00

0.00
0.00

27 force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

-0.11
-0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
-0.10

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

-0.00
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
-0.20

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

-0.20
-0.20

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.11

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.20
0.00

0.00
0.00

28 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.20

0.00
0.00

force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.20
0.00

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
-0.21

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

-0.21
0.00

0.00
0.00

29 force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

-0.17
-0.14

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

-0.20
-0.17

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.20

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

-0.20
-0.20

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

-0.12
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
-0.14

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

-0.14
-0.17

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.12

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

-0.12
-0.12

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

-0.20
-0.20

0.00
0.00

ESA-Prima Win release 3.50.63
Project : Alu 20m EN13782 Page : 32
Author : EFS nv. Date : May 2006

J:\Engineering\Berekeningen strukturen\Aluhal\20m\2.8mh\Europa\EN 13782\berekeningen\Alu20x25_EN13782.epw

Licensed to EFS nv 32/74



macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

-0.20
0.00

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

-0.17
-0.20

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
-0.10

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.14

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

-0.14
-0.12

0.00
0.00

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

-0.12
-0.12

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

-0.12
-0.12

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

-0.10
0.00

0.00
0.00

force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

-0.12
-0.14

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

-0.14
-0.10

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

-0.14
0.00

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

-0.12
-0.12

0.00
0.00

38 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.11
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.10
0.11

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

39 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.10
0.11

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.11
0.00

0.00
0.00

40 force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
0.21

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

0.21
0.00

0.00
0.00

41 force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

0.12
0.14

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.12

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

0.20
0.17

0.00
0.00

force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

0.17
0.14

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

0.14
0.00

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

0.14
0.10

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

0.10
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
0.14

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

0.14
0.17

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

0.17
0.20

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

0.12
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

0.10
0.14

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

0.14
0.12

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

50 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.19
-0.19

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

-0.10
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.10

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.10

0.00
0.00

51 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

52 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

53 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

54 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

55 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.10

0.00
0.00

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.00

0.00
0.00

force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.19
-0.19

56 force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

-0.10
-0.05

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

-0.05
0.00

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

-0.08
0.00

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

-0.02
-0.03

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
-0.08

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
-0.01

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.23
0.23
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

-0.07
-0.09

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

-0.09
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
-0.09

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

-0.09
-0.10

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

-0.01
-0.02

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
-0.07

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

-0.05
0.00

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

-0.03
-0.05

0.00
0.00

57 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

58 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

59 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

60 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

61 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.23
0.23

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.08
0.00

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.01
0.02

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.02
0.03

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.03
0.05

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.07
0.09

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.09
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.09

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.09
0.10

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.10
0.05

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.08

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.01

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.07

0.00
0.00

Loadcase no. 8 - distributed loads

macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

1 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.52
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.52

0.00
0.00

2 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.26
0.00

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.49
0.51

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.51
0.26

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.60
0.60

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.08

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.08
0.12

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.12
0.16

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.16
0.27

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.27
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.37

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.37
0.50

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.50
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.49

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.41

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.41
0.00

0.00
0.00

3 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

4 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

6 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

7 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

9 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

10 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

12 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

13 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

15 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.26
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.27
0.26

0.00
0.00

16 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.60
0.60
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.08
0.13

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.04
0.06

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.06
0.08

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.18
0.25

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.25
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.24

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.24
0.26

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.18

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.04

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.26
0.13

0.00
0.00

26 force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

1.06
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.54

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.54
0.56

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

1.06
1.06

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.56
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
1.06

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

27 force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.56
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.54

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
1.06

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

1.06
1.06

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.54
0.56

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

1.06
0.00

0.00
0.00

28 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
1.06

0.00
0.00

force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

1.06
0.00

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
1.10

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

1.10
0.00

0.00
0.00

29 force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

0.93
0.74

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

1.08
0.93

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
1.06

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

1.06
1.08

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

0.62
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
0.74

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

0.74
0.93

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.62

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

0.62
0.64

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

1.08
1.06

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

1.06
0.00

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

0.93
1.08

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
0.54

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

0.54
0.76

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

0.76
0.65

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

0.65
0.64

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

0.64
0.62

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

0.54
0.00

0.00
0.00

force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

0.65
0.76

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

0.76
0.54

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

0.74
0.00

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

0.64
0.65

0.00
0.00

38 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.53
0.53

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.28
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.27
0.28

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

39 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.53
0.53

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.27
0.28

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.28
0.00

0.00
0.00

40 force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
0.55

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

0.55
0.00

0.00
0.00

41 force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

0.32
0.38

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.31

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

0.31
0.32

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

0.32
0.32

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

0.54
0.53

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

0.53
0.54

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

0.54
0.46

0.00
0.00

force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

0.46
0.37

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

0.37
0.00

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

0.38
0.27

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

0.27
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
0.37

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

0.37
0.46

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

0.46
0.54

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

0.31
0.00

0.00
0.00

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

0.32
0.32

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

0.27
0.38

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

0.38
0.32

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

0.32
0.31

0.00
0.00

50 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.50
-0.50
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.52
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.53
0.52

0.00
0.00

51 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

52 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

53 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

54 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-1.00
-1.00

55 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.27

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.27
0.26

0.00
0.00

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.26
0.00

0.00
0.00

force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.50
-0.50

56 force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.51
0.26

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.26
0.00

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.41
0.00

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.12
0.16

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.41

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.08

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.60
0.60

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.37
0.50

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.50
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.49

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.49
0.51

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.08
0.12

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.37

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.27
0.00

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.16
0.27

0.00
0.00

57 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

58 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

59 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

60 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.00
1.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

1.20
1.20

61 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.50
0.50

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.04
0.06

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.06
0.08

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.08
0.13

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.60
0.60

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.18
0.25

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.25
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.24

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.24
0.26

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.26
0.13

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.13
0.00

0.00
0.00

ESA-Prima Win release 3.50.63
Project : Alu 20m EN13782 Page : 44
Author : EFS nv. Date : May 2006

J:\Engineering\Berekeningen strukturen\Aluhal\20m\2.8mh\Europa\EN 13782\berekeningen\Alu20x25_EN13782.epw

Licensed to EFS nv 44/74



macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.04

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.18

0.00
0.00

Loadcase no. 9 - distributed loads

macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

1 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.69
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.70

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.70
0.69

0.00
0.00

2 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.23
0.23

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.35
0.00

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.64
0.67

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.67
0.35

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.10
0.15

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.15
0.20

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.20
0.35

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.35
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.48

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.48
0.66

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.66
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.64

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

3 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

4 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

6 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

7 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

9 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

10 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

12 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

13 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

15 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.10

0.00
0.00

16 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.03
0.05

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.01
0.02

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.02
0.03

0.00
0.00

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.07
0.09

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.09
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.09

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.09
0.10

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.07

0.00
0.00

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.23
0.23

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.01

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.08
0.00

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.08

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.10
0.05

0.00
0.00

26 force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

1.40
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.70

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.70
0.74

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

1.40
1.40

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.74
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
1.40

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

27 force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.74
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.70

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
1.40

0.00
0.00

force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

1.40
1.40

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.70
0.74

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

1.40
0.00

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

28 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
1.40

0.00
0.00

force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

1.40
0.00

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
1.44

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

1.44
0.00

0.00
0.00

29 force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

1.22
0.97

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

1.42
1.22

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
1.40

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

1.40
1.42

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

0.81
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
0.97

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

0.97
1.22

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.81

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

0.81
0.84

0.00
0.00

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

1.42
1.40

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

1.40
0.00

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

1.22
1.42

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
0.71

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

0.71
1.00

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

1.00
0.85

0.00
0.00

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

0.85
0.84

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

0.84
0.81

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

0.71
0.00

0.00
0.00

force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

0.85
1.00

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

1.00
0.71

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

0.97
0.00

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

0.84
0.85

0.00
0.00

38 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.11
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.10
0.11

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

39 force
kN/m

1330.99  abs
1331.01

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

0.00  abs
1330.99

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

4252.50  abs
4252.82

0.00 0.00 glo
len

0.00
0.00

0.00
0.00

0.00
0.00

force
kN/m

3331.55  abs
3583.64

0.00 0.00 glo
len

0.00
0.00

0.10
0.11

0.00
0.00

force
kN/m

1331.01  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

2662.00  abs
3331.55

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

3583.64  abs
4252.50

0.00 0.00 glo
len

0.00
0.00

0.11
0.00

0.00
0.00

40 force
kN/m

1331.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

2662.00  abs
4033.47

0.00 0.00 glo
len

0.00
0.00

0.00
0.21

0.00
0.00

force
kN/m

4033.47  abs
5920.00

0.00 0.00 glo
len

0.00
0.00

0.21
0.00

0.00
0.00

41 force
kN/m

1756.89  abs
3565.98

0.00 0.00 glo
len

0.00
0.00

0.12
0.14

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.12

0.00
0.00

force
kN/m

1331.00  abs
1756.79

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

force
kN/m

1756.79  abs
1756.89

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

force
kN/m

8654.25  abs
8699.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

8699.00  abs
10030.00

0.00 0.00 glo
len

0.00
0.00

0.20
0.00

0.00
0.00

force
kN/m

10030.00  abs
11361.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.20

0.00
0.00

force
kN/m

11361.00  abs
11405.75

0.00 0.00 glo
len

0.00
0.00

0.20
0.20

0.00
0.00

force
kN/m

11405.75  abs
13832.02

0.00 0.00 glo
len

0.00
0.00

0.20
0.17

0.00
0.00

force
kN/m

13832.02  abs
14235.62

0.00 0.00 glo
len

0.00
0.00

0.17
0.14

0.00
0.00

force
kN/m

14235.62  abs
15163.02

0.00 0.00 glo
len

0.00
0.00

0.14
0.00

0.00
0.00

force
kN/m

15163.02  abs
15836.76

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

3565.98  abs
4223.24

0.00 0.00 glo
len

0.00
0.00

0.14
0.10

0.00
0.00

force
kN/m

4223.24  abs
4896.98

0.00 0.00 glo
len

0.00
0.00

0.10
0.00

0.00
0.00

force
kN/m

4896.98  abs
5824.38

0.00 0.00 glo
len

0.00
0.00

0.00
0.14

0.00
0.00

force
kN/m

5824.38  abs
6227.98

0.00 0.00 glo
len

0.00
0.00

0.14
0.17

0.00
0.00

force
kN/m

6227.98  abs
8654.25

0.00 0.00 glo
len

0.00
0.00

0.17
0.20

0.00
0.00

force
kN/m

18729.00  abs
20060.00

0.00 0.00 glo
len

0.00
0.00

0.12
0.00

0.00
0.00

force
kN/m

18303.11  abs
18303.21

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

force
kN/m

15836.76  abs
16494.02

0.00 0.00 glo
len

0.00
0.00

0.10
0.14

0.00
0.00

force
kN/m

16494.02  abs
18303.11

0.00 0.00 glo
len

0.00
0.00

0.14
0.12

0.00
0.00

force
kN/m

18303.21  abs
18729.00

0.00 0.00 glo
len

0.00
0.00

0.12
0.12

0.00
0.00

50 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.19
-0.19

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.69
0.00

0.00
0.00

force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.70

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.70
0.69

0.00
0.00

51 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

52 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

53 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

54 force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.38
-0.38

55 force
kN/m

0.00  abs
1331.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

1331.00  abs
1355.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.10

0.00
0.00

force
kN/m

1355.00  abs
2662.00

0.00 0.00 glo
len

0.00
0.00

0.10
0.00

0.00
0.00

force
kN/m

0.00  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

-0.19
-0.19

56 force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.67
0.35

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.35
0.00

0.00
0.00

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.53
0.00

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.15
0.20

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.53

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.10

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.23
0.23

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.48
0.66

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.66
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.64

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.64
0.67

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.10
0.15

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.48

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.35
0.00

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.20
0.35

0.00
0.00

57 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38
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macro type dx
mm

exY
mm

exZ
mm

X beg
  end

Y beg
  end

Z beg
  end

58 force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

59 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

60 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.45
0.45

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.38
0.38

61 force
kN/m

0.72  rel
1.00

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.23
0.23

force
kN/m

9152.00  abs
10545.87

0.00 0.00 glo
len

0.00
0.00

0.08
0.00

0.00
0.00

force
kN/m

1250.09  abs
1864.54

0.00 0.00 glo
len

0.00
0.00

0.01
0.02

0.00
0.00

force
kN/m

1864.54  abs
2479.00

0.00 0.00 glo
len

0.00
0.00

0.02
0.03

0.00
0.00

force
kN/m

2479.00  abs
4232.83

0.00 0.00 glo
len

0.00
0.00

0.03
0.05

0.00
0.00

force
kN/m

4232.83  abs
5148.30

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

0.00  rel
0.72

0.00 0.00 loc
len

0.00
0.00

0.00
0.00

0.19
0.19

force
kN/m

5814.57  abs
7917.53

0.00 0.00 glo
len

0.00
0.00

0.07
0.09

0.00
0.00

force
kN/m

7917.53  abs
7917.62

0.00 0.00 glo
len

0.00
0.00

0.09
0.00

0.00
0.00

force
kN/m

7917.62  abs
7918.08

0.00 0.00 glo
len

0.00
0.00

0.00
0.09

0.00
0.00

force
kN/m

7918.08  abs
8297.94

0.00 0.00 glo
len

0.00
0.00

0.09
0.10

0.00
0.00

force
kN/m

8297.94  abs
9151.82

0.00 0.00 glo
len

0.00
0.00

0.10
0.05

0.00
0.00

force
kN/m

9151.82  abs
9151.90

0.00 0.00 glo
len

0.00
0.00

0.05
0.00

0.00
0.00

force
kN/m

9151.90  abs
9152.00

0.00 0.00 glo
len

0.00
0.00

0.00
0.08

0.00
0.00

force
kN/m

0.00  abs
1250.09

0.00 0.00 glo
len

0.00
0.00

0.00
0.01

0.00
0.00

force
kN/m

5149.37  abs
5814.57

0.00 0.00 glo
len

0.00
0.00

0.00
0.07

0.00
0.00
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Distributed loads.Loadcases - 2

-0.016

-0.016

-0.033

-0.033

-0.033

-0.033

-0.033

-0.033

-0.033

-0.033

-0.016

-0.016

-0.016

-0.016

-0.033

-0.033

-0.033

-0.033

-0.033

-0.033

-0.033

-0.033

-0.016

-0.016

Distributed loads.Loadcases - 6

-1.0

-1.0

-0.3

0.000

0.000

-0.3-0.3-0.3
0.044

0.044
-0.10.000

-0.2-0.3-0.3-0.1

0.036

0.036

0.000
-0.040-0.039-0.058-0.058-0.078-0.078

-0.1-0.10.0000.000-0.2-0.2
-0.2-0.20.0000.000-0.2

0.000-0.2-0.2
0.000

-2.0

-2.0

0.088
0.088

0.073

0.073

-2.0

-2.0

0.073

0.0730.088
0.088

-2.0

-2.0

0.073

0.0730.088
0.088

-2.0

-2.0

0.073

0.0730.088
0.088

-1.0

-1.0

0.3

0.000

0.000

0.30.30.3

0.036

0.036

0.078
0.1

0.0390.0580.0580.078
0.2

0.20.20.0000.0000.20.20.3

0.10.0000.0000.2
0.044

0.044

0.000
0.040

0.2 0.0000.10.0000.0000.20.30.1

-0.5

0.0000.000
-0.3-0.3
-0.3

-0.5-0.5

-0.3
-0.000

0.000

-0.5

-0.0000.000

-0.3
-0.000

0.000

-0.3

-0.0000.000

0.000

-0.5-0.5-0.5

-0.3-0.3

-0.5

0.0000.000

-0.5-0.5

0.0000.000

-0.5-0.5

0.000

-0.5-0.4

-0.5

-0.5

0.000
-0.5-0.5-0.5

-0.3

0.000

0.000
-0.4-0.4-0.5

0.000
-0.3-0.3-0.3

-0.5-0.5-0.5

0.000

-0.5

-0.5

0.000-0.3-0.3
-0.4-0.4

-0.3-0.3-0.3-0.3-0.3

-0.3
0.000

-0.3

-0.4-0.4
-0.3

-0.4
0.000

-0.3-0.3

0.50.50.5

0.000

0.000

0.5

0.3
0.000

0.000
0.30.3
0.3

0.0000.000

0.50.5

0.000

0.5

0.0000.000

0.30.3

0.5

0.0000.000
0.30.3

0.000
0.5

0.000

0.000

0.5

0.000

0.50.5

0.000

0.3

0.4

0.000

0.30.30.30.30.3

0.50.50.5
0.0000.000

0.50.50.50.5

0.50.50.40.4
0.0000.000
0.3

0.40.30.3 0.0000.000
0.40.4
0.50.5

0.5

0.3
0.000

0.30.3

0.3
0.40.4

0.30.30.3

-0.5

-0.5

-0.3

0.000

0.000

-0.3-0.3-0.3

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

0.000

0.30.30.30.3

0.000

-0.5

-0.5

-0.3
-0.1-0.10.000-0.2

0.000

-0.058
-0.078

0.000-0.2

0.000

-0.040

0.6

0.6

0.5

0.5

-0.2

-0.2-0.20.0000.000-0.2-0.2
-0.3

-0.039
-0.058

0.000
-0.2

-0.1
0.000

-0.078

-0.1

1.0

1.01.2

1.2

1.2

1.2

1.0

1.0

1.0

1.01.2

1.2

1.0

1.01.2

1.2

0.5

0.5

0.2

0.000

0.039
0.0580.058

0.0780.078

0.10.1

0.000

0.6

0.6

0.2

0.20.20.0000.0000.20.2
0.30.3

0.10.10.0000.0000.2

0.000

0.040

0.000
0.2
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Distributed loads.Loadcases - 7

-1.3

-1.3

-0.098

0.000

0.000

-0.100-0.100-0.098 -0.3
-0.3-0.0500.000-0.092-0.096-0.096-0.050

-0.3

-0.3

0.000-0.015-0.014-0.022-0.022-0.029-0.029
-0.050-0.0500.0000.000-0.069-0.069

-0.094-0.0940.0000.000-0.0920.000-0.076-0.076
0.000

-2.6

-2.6

-0.7
-0.7

-0.6

-0.6

-2.6

-2.6

-0.6

-0.6-0.7
-0.7

-2.6

-2.6

-0.6

-0.6-0.7
-0.7

-2.6

-2.6

-0.6

-0.6-0.7
-0.7

-1.3

-1.3

0.098

0.000

0.000

0.1000.1000.098

-0.3

-0.3
0.029

0.050
0.0140.0220.0220.029

0.069
0.0940.0940.0000.0000.0920.0920.096

0.0500.0000.0000.069-0.3
-0.3

0.0000.015

0.076
0.000

0.0500.0000.0000.0760.0960.050

-0.2

0.0000.000
-0.1-0.1-0.1

-0.2-0.2

-0.1
-0.000

0.000

-0.2

-0.0000.000

-0.1
-0.000

0.000
-0.1

-0.0000.000

0.000

-0.2-0.2-0.2

-0.1-0.1

-0.2

0.0000.000

-0.2-0.2

0.0000.000

-0.2-0.2

0.000

-0.2-0.1

-0.2

-0.2

0.000
-0.2-0.2-0.2

-0.1
0.000

0.000
-0.1-0.1-0.2

0.000
-0.1-0.1
-0.1

-0.2-0.2-0.2

0.000

-0.2

-0.2

0.000
-0.1-0.1

-0.1-0.1

-0.1-0.1-0.1-0.1-0.1

-0.1
0.000

-0.1

-0.1-0.1
-0.1

-0.1
0.000

-0.1-0.1

0.20.20.2

0.000

0.000

0.2

0.1
0.000

0.000
0.10.10.1
0.0000.000

0.20.2

0.000

0.2

0.0000.000

0.10.1

0.2

0.0000.000
0.10.1

0.0000.2

0.000

0.000

0.2

0.000

0.20.2

0.000

0.1

0.1

0.000
0.10.10.10.10.1

0.20.20.2
0.0000.000

0.20.20.20.2

0.20.20.10.1
0.0000.000
0.1

0.1
0.10.1

0.0000.000
0.10.10.20.2

0.2

0.1
0.000

0.10.1

0.1
0.10.1

0.10.1
0.1

-0.2

-0.2

-0.098

0.000

0.000

-0.100-0.100-0.098
-0.4

-0.4

-0.4

-0.4

-0.4

-0.4

-0.4

-0.4

0.000

0.1000.1000.0980.098

0.000

-0.2

-0.2

-0.096
-0.050-0.0500.000-0.076

0.000

-0.022
-0.029

0.000-0.076

0.000

-0.015

0.2

0.20.2

0.2

-0.069

-0.094-0.0940.0000.000-0.092-0.092-0.096

-0.014
-0.022

0.000
-0.069

-0.050

0.000

-0.029

-0.050

0.5

0.5

0.4

0.4

0.4

0.40.5

0.5

0.5

0.5

0.4

0.4

0.5

0.5

0.4

0.4

0.2

0.2

0.076

0.000

0.014
0.0220.022

0.0290.029

0.0500.050

0.000

0.2

0.2

0.069

0.0940.0940.0000.0000.0920.092
0.0960.096

0.0500.0500.0000.0000.076

0.000

0.015

0.000
0.069

Distributed loads.Loadcases - 8

0.5

0.5

0.5

0.000

0.000

0.50.50.5
0.5

0.5
0.30.0000.50.50.5 0.3

0.6
0.6

0.000
0.0790.0770.10.10.20.2

0.30.3 0.0000.000
0.40.4

0.50.50.0000.0000.5 0.0000.40.4 0.0001.0

1.0

1.0

1.0
1.2

1.2

1.0

1.0

1.2
1.2

1.0

1.0

1.0

1.0

1.2
1.2

1.0

1.0

1.0

1.0

1.2
1.2

1.0

1.0

0.5

0.5

0.3

0.000

0.000

0.30.30.3

0.6
0.6

0.078
0.1

0.0390.0580.0580.078
0.2

0.20.20.0000.0000.20.20.3

0.10.0000.0000.2
0.5

0.5

0.000
0.040

0.2 0.0000.10.0000.0000.20.30.1

1.1

0.0000.000
0.50.5
0.6

1.11.1

0.6

0.001

0.000

1.1

0.0010.000

0.6

0.001

0.000
0.5

0.0010.000

0.000

1.11.11.1

0.50.6

1.1

0.0000.000

1.11.1

0.0000.000

1.11.1

0.000

0.90.7

1.1

0.9

0.000

1.11.11.1

0.6
0.000

0.000

0.70.70.9

0.000

0.60.60.6

1.11.11.1
0.000

0.9

1.1

0.000
0.50.5
0.80.8

0.60.60.60.60.6

0.5 0.000

0.6

0.80.8 0.5

0.7 0.000

0.60.6

0.50.50.5

0.000

0.000

0.5

0.3
0.000

0.000
0.30.3
0.3

0.0000.000

0.50.5

0.000

0.5

0.0000.000

0.30.3

0.5

0.0000.000
0.30.3

0.000
0.5

0.000

0.000

0.5

0.000

0.50.5

0.000

0.3

0.4

0.000

0.30.30.30.30.3

0.50.50.5
0.0000.000

0.50.50.50.5

0.50.50.40.4
0.0000.000
0.3

0.40.30.3 0.0000.000
0.40.4
0.50.5

0.5

0.3
0.000

0.30.3

0.3
0.40.4

0.30.30.3

-0.5

-0.5

0.5

0.000

0.000

0.50.50.5

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

0.000

0.30.30.30.3

0.000

-0.5

-0.5

0.5

0.30.30.0000.4

0.000

0.1
0.2

0.0000.4

0.000

0.079

0.6

0.6

0.5

0.5

0.4

0.50.50.0000.0000.50.5
0.5

0.077
0.1

0.000
0.4

0.3

0.000

0.2

0.3

1.0

1.01.2

1.2

1.2

1.2

1.0

1.0

1.0

1.01.2

1.2

1.0

1.01.2

1.2

0.5

0.5

0.2

0.000

0.039
0.0580.058

0.0780.078

0.10.1

0.000

0.6

0.6

0.2

0.20.20.0000.0000.20.2
0.30.3

0.10.10.0000.0000.2

0.000

0.040

0.000
0.2
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Distributed loads.Loadcases - 9

0.2

0.2

0.7

0.000

0.000

0.70.70.7 0.2
0.2

0.30.0000.60.70.7 0.3

0.2

0.2

0.0000.10.10.20.20.20.2
0.30.3 0.0000.000

0.50.5
0.70.7 0.0000.0000.6 0.0000.50.5 0.000

0.4

0.4

0.5
0.5

0.4

0.4

0.4

0.4
0.4

0.40.5
0.5

0.4

0.40.4

0.40.5
0.5

0.4

0.4
0.4

0.40.5
0.5

0.2

0.2

0.098

0.000

0.000

0.1000.1000.098

0.2

0.2

0.029
0.050

0.0140.0220.0220.029
0.069

0.0940.0940.0000.0000.0920.0920.096

0.0500.0000.0000.069
0.2

0.2

0.0000.015

0.076
0.000

0.0500.0000.0000.0760.0960.050

1.4

0.0000.000
0.70.70.7

1.41.4

0.7

0.001

0.000
1.4

0.0010.000

0.7

0.001

0.000
0.7

0.0010.000

0.000
1.41.41.4

0.70.7

1.4

0.0000.000
1.41.4

0.0000.000
1.41.4

0.000

1.21.0

1.4

1.2

0.000

1.41.41.4

0.8
0.000

0.000

1.01.0
1.2

0.000

0.80.80.8

1.41.41.4 0.000

1.2

1.4

0.000
0.70.7
1.01.0

0.80.80.80.80.8

0.7 0.000

0.8

1.01.0
0.7

1.0 0.000

0.80.8

0.20.20.2

0.000

0.000

0.2

0.1
0.000

0.000
0.10.10.1
0.0000.000

0.20.2

0.000

0.2

0.0000.000

0.10.1

0.2

0.0000.000
0.10.1

0.0000.2

0.000

0.000

0.2

0.000

0.20.2

0.000

0.1

0.1

0.000
0.10.10.10.10.1

0.20.20.2
0.0000.000

0.20.20.20.2

0.20.20.10.1
0.0000.000
0.1

0.1
0.10.1

0.0000.000
0.10.10.20.2

0.2

0.1
0.000

0.10.1

0.1
0.10.1

0.10.1
0.1

-0.2

-0.2

0.7

0.000

0.000

0.70.70.7
-0.4

-0.4

-0.4

-0.4

-0.4

-0.4

-0.4

-0.4

0.000

0.1000.1000.0980.098

0.000

-0.2

-0.2

0.7

0.30.30.0000.5

0.000

0.2
0.2

0.0000.5

0.000

0.1

0.2

0.20.2

0.2

0.5

0.70.7 0.0000.0000.60.6
0.7

0.1
0.2

0.000
0.5

0.3

0.000

0.2

0.3

0.5

0.5

0.4

0.4

0.4

0.40.5

0.5

0.5

0.5

0.4

0.4

0.5

0.5

0.4

0.4

0.2

0.2

0.076

0.000

0.014
0.0220.022

0.0290.029

0.0500.050

0.000

0.2

0.2

0.069

0.0940.0940.0000.0000.0920.092
0.0960.096

0.0500.0500.0000.0000.076

0.000

0.015

0.000
0.069

Combinations
Combi Norm Case coeff

1. EC simple-ultimate 1 self weight 1.00
4 dead load - sum 1.00
5 dead load - lights 1.00
6 wind side over 1.00
7 wind side under 1.00
8 wind gable over 1.00
9 wind gable under 1.00

Basic rules for generation of ultimate load combinations:
1 : 1.35*LC1 / 1.35*LC4 / 1.35*LC5
2 : 1.35*LC1 / 1.35*LC4 / 1.35*LC5 / 1.50*LC6 / 1.50*LC7 / 1.50*LC8 / 1.50*LC9
3 : 1.00*LC1 / 1.00*LC4 / 1.00*LC5 / 1.50*LC6 / 1.50*LC7 / 1.50*LC8 / 1.50*LC9

List of extreme ultimate load combinations
1/ 3 : +1.00*LC1+1.00*LC4+1.00*LC5
2/ 1 : +1.35*LC1+1.35*LC4+1.35*LC5
3/ 3 : +1.00*LC1+1.00*LC4+1.00*LC5+1.50*LC6
4/ 3 : +1.00*LC1+1.00*LC4+1.00*LC5+1.50*LC7
5/ 3 : +1.00*LC1+1.00*LC4+1.00*LC5+1.50*LC8
6/ 3 : +1.00*LC1+1.00*LC4+1.00*LC5+1.50*LC9
7/ 2 : +1.35*LC1+1.35*LC4+1.35*LC5+1.50*LC6
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8/ 2 : +1.35*LC1+1.35*LC4+1.35*LC5+1.50*LC7
9/ 2 : +1.35*LC1+1.35*LC4+1.35*LC5+1.50*LC8
10/ 2 : +1.35*LC1+1.35*LC4+1.35*LC5+1.50*LC9

Nonlinear combination 
Combi Group of 

init. deformations
dx

mm/m
dy

mm/m
Group of 

init. curvatures
Case coeff

C 1 0 0.00 0.00 0 1 self weight 1.00
0 0.00 0.00 0 4 dead load - sum 1.00
0 0.00 0.00 0 5 dead load - lights 1.00

C 2 0 0.00 0.00 0 1 self weight 1.35
0 0.00 0.00 0 4 dead load - sum 1.35
0 0.00 0.00 0 5 dead load - lights 1.35

C 3 0 0.00 0.00 0 1 self weight 1.00
0 0.00 0.00 0 4 dead load - sum 1.00
0 0.00 0.00 0 5 dead load - lights 1.00
0 0.00 0.00 0 6 wind side over 1.50

C 4 0 0.00 0.00 0 1 self weight 1.00
0 0.00 0.00 0 4 dead load - sum 1.00
0 0.00 0.00 0 5 dead load - lights 1.00
0 0.00 0.00 0 7 wind side under 1.50

C 5 0 0.00 0.00 0 1 self weight 1.00
0 0.00 0.00 0 4 dead load - sum 1.00
0 0.00 0.00 0 5 dead load - lights 1.00
0 0.00 0.00 0 8 wind gable over 1.50

C 6 0 0.00 0.00 0 1 self weight 1.00
0 0.00 0.00 0 4 dead load - sum 1.00
0 0.00 0.00 0 5 dead load - lights 1.00
0 0.00 0.00 0 9 wind gable under 1.50

C 7 0 0.00 0.00 0 1 self weight 1.35
0 0.00 0.00 0 4 dead load - sum 1.35
0 0.00 0.00 0 5 dead load - lights 1.35
0 0.00 0.00 0 6 wind side over 1.50

C 8 0 0.00 0.00 0 1 self weight 1.35
0 0.00 0.00 0 4 dead load - sum 1.35
0 0.00 0.00 0 5 dead load - lights 1.35
0 0.00 0.00 0 7 wind side under 1.50

C 9 0 0.00 0.00 0 1 self weight 1.35
0 0.00 0.00 0 4 dead load - sum 1.35
0 0.00 0.00 0 5 dead load - lights 1.35
0 0.00 0.00 0 8 wind gable over 1.50

C 10 0 0.00 0.00 0 1 self weight 1.35
0 0.00 0.00 0 4 dead load - sum 1.35
0 0.00 0.00 0 5 dead load - lights 1.35
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Combi Group of 
init. deformations

dx
mm/m

dy
mm/m

Group of 
init. curvatures

Case coeff

0 0.00 0.00 0 9 wind gable under 1.50

Internal forces on foot (alu240) 
Group of member(s) :1,10,20,30,40,50,140,142,144,146,148,150
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

1 1 3 1355.0 6.5 0.5 6.9 0.0 10.6 0.9
10 0.0 -3.0 -0.8 -0.3 -0.0 0.0 0.0

8 1355.0 5.5 0.2 7.0 0.0 11.3 0.4
9 677.5 1.1 -0.3 0.0 -0.0 -0.2 -0.3

10 5 1355.0 2.8 -0.3 3.1 -0.0 2.8 -0.4
8 0.0 -9.7 -0.0 3.5 0.0 -0.0 0.0

3 1355.0 -0.4 -0.0 3.8 -0.0 7.9 -0.0

10 -6.7 -0.3 -3.1 0.0 -4.7 -0.4
20 5 13.2 -0.2 9.5 -0.0 11.4 -0.3

8 0.0 -6.8 0.0 8.2 -0.0 -0.0 -0.0
3 1355.0 4.5 0.0 10.0 0.0 16.2 0.0

2 -3.6 0.0 -2.7 -0.0 -3.6 0.0
30 5 13.3 -0.2 9.5 -0.0 11.4 -0.3

8 0.0 -6.8 -0.0 8.2 0.0 -0.0 0.0
3 1355.0 4.5 -0.0 10.0 -0.0 16.2 -0.0

2 -3.6 -0.0 -2.7 0.0 -3.6 -0.0
40 5 677.5 14.2 -0.2 9.6 -0.0 6.1 -0.1

8 0.0 -9.7 0.0 3.5 -0.0 -0.0 -0.0

5 1355.0 14.2 -0.1 10.7 -0.0 13.0 -0.2
2 -3.3 -0.0 -1.9 -0.0 -2.6 -0.0

50 3 6.5 -0.5 6.9 -0.0 10.6 -0.9
10 0.0 -4.2 1.0 -0.3 -0.0 -0.0 0.0

8 1355.0 5.5 -0.2 7.0 -0.0 11.3 -0.4
9 677.5 -3.5 0.4 -0.1 -0.0 -0.2 0.2

140 5 1355.0 1.6 0.1 -0.5 0.0 -0.1 -0.4
8 0.0 -7.9 0.3 7.8 -0.0 0.0 -0.0

1355.0 -7.8 0.2 7.4 0.0 10.3 0.4

142 3 8.6 -0.0 -3.1 0.0 -2.8 -0.0
10 0.0 -6.8 -0.3 3.9 0.0 0.0 0.0

1355.0 -6.7 -0.3 3.1 -0.0 4.7 -0.4
5 2.8 -0.3 -3.1 0.0 -2.8 -0.4

144 13.2 -0.2 -9.5 0.0 -11.4 -0.3
2 0.0 -3.7 0.0 2.7 -0.0 0.0 -0.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

8 1355.0 -2.7 0.0 8.3 0.0 11.8 0.0
146 5 13.3 -0.2 -9.5 0.0 -11.4 -0.3

2 0.0 -3.7 -0.0 2.7 0.0 0.0 0.0
8 1355.0 -2.7 -0.0 8.3 -0.0 11.8 -0.0

148 5 677.5 14.2 -0.2 -9.6 0.0 -6.1 -0.1
2 0.0 -3.4 -0.0 2.0 0.0 -0.0 -0.0

8 1355.0 0.2 0.0 2.2 0.0 3.5 0.0
5 14.2 -0.1 -10.7 0.0 -13.0 -0.2

150 8 0.0 -7.9 -0.3 7.8 0.0 0.0 0.0
1355.0 -7.8 -0.2 7.4 -0.0 10.3 -0.4

Internal forces on foot (alu240+232) 
Group of member(s) :2,11,21,31,41,51,141,143,145,147,149,151
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

2 2 3 1307.0 6.6 0.3 5.0 0.1 18.3 1.3

10 0.0 -2.9 -0.0 0.1 -0.0 -0.1 -0.7

8 1307.0 5.7 0.1 4.5 0.0 18.9 0.5
2 -1.2 0.0 -0.1 0.0 -0.2 0.0

11 5 3.0 -0.2 5.0 -0.0 8.1 -0.7
8 0.0 -9.6 -0.0 -1.8 0.0 1.2 -0.0

3 1307.0 -0.3 -0.0 -0.1 -0.0 10.3 -0.0
10 -6.5 -0.2 -2.3 0.0 -8.3 -0.8

21 5 13.3 -0.1 11.6 -0.0 25.1 -0.5
8 0.0 -6.8 0.0 2.8 0.0 7.4 0.0

3 1307.0 4.5 0.0 6.1 0.0 26.8 0.0
2 -3.4 0.0 -2.6 -0.0 -7.1 0.0

31 5 13.4 -0.1 11.6 -0.0 25.2 -0.5

8 0.0 -6.8 -0.0 2.8 -0.0 7.4 -0.0
3 1307.0 4.5 -0.0 6.1 -0.0 26.8 -0.0

2 -3.4 -0.0 -2.6 0.0 -7.1 -0.0
41 5 14.3 -0.1 12.8 -0.1 28.3 -0.4

8 0.0 -9.6 0.0 -1.8 -0.0 1.2 0.0
2 1307.0 -3.0 -0.0 -1.9 -0.0 -5.2 -0.0

51 3 6.6 -0.3 5.0 -0.1 18.3 -1.3
10 0.0 -4.1 1.1 0.1 -0.0 -0.2 1.4

8 1307.0 5.7 -0.1 4.5 -0.0 18.9 -0.5
2 -1.2 -0.0 -0.1 -0.0 -0.2 -0.0

141 5 1.7 0.7 -1.5 0.0 -1.4 0.3
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

8 0.0 -7.8 0.2 7.4 0.0 10.3 0.4
1307.0 -7.6 0.1 7.0 0.0 19.7 0.6

143 3 8.8 -0.0 -5.0 0.0 -8.0 -0.0
10 0.0 -6.7 -0.3 3.1 0.0 4.7 -0.4

1307.0 -6.5 -0.2 2.3 -0.0 8.3 -0.8
5 3.0 -0.2 -5.0 0.0 -8.1 -0.7

145 13.3 -0.1 -11.6 0.0 -25.1 -0.5
2 0.0 -3.6 0.0 2.7 0.0 3.6 0.0

8 1307.0 -2.6 0.0 7.5 0.0 22.1 0.0
147 5 13.4 -0.1 -11.6 0.0 -25.2 -0.5

2 0.0 -3.6 -0.0 2.7 -0.0 3.6 -0.0

8 1307.0 -2.6 -0.0 7.5 -0.0 22.1 -0.0
149 5 14.3 -0.1 -12.8 0.1 -28.3 -0.4

2 0.0 -3.3 -0.0 1.9 0.0 2.6 -0.0
8 1307.0 0.4 0.0 1.4 0.0 5.8 0.0

151 0.0 -7.8 -0.2 7.4 -0.0 10.3 -0.4
1307.0 -7.6 -0.1 7.0 -0.0 19.7 -0.6

5 -2.9 0.9 -1.4 0.0 -1.1 1.6

Internal forces on roof (alu240+232) 
Group of member(s) :3,12,22,32,42,52,152,159,166,173,180,187
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

3 2 8 1250.1 6.0 -0.3 -4.3 0.4 14.3 0.2
6 0.0 -19.9 0.0 -0.4 -0.2 0.2 -1.8

8 5.9 -0.3 -3.6 0.4 19.2 0.6
2 -0.6 -0.0 0.4 0.0 -0.2 0.0

12 5 1250.1 7.2 -0.5 -4.5 -0.6 1.8 -0.8

8 0.0 -9.5 -0.0 5.9 -0.0 -4.1 -0.0
3 -0.1 -0.0 -0.5 -0.0 10.7 -0.0

10 -2.8 -0.6 0.1 -0.7 -7.9 -0.2
22 5 1250.1 15.4 -0.5 -7.6 -0.5 14.2 -0.7

8 0.0 -4.2 0.0 5.0 -0.0 6.8 -0.0
3 7.2 0.0 -2.8 -0.0 26.0 -0.0

2 -3.4 -0.0 1.9 0.0 -7.0 0.0
32 5 1250.1 15.5 -0.5 -7.7 -0.5 14.5 -0.7

8 0.0 -4.2 -0.0 5.0 0.0 6.8 0.0
3 7.2 -0.0 -2.8 0.0 26.0 0.0

2 -3.4 0.0 1.9 -0.0 -7.0 -0.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

42 5 1250.1 13.2 -0.5 -8.2 -0.4 16.7 -0.7
8 0.0 -9.5 0.0 5.9 0.0 -4.1 0.0

5 13.1 -0.5 -10.1 -0.4 28.1 -0.0
2 -4.8 0.0 1.5 -0.0 -5.2 -0.0

52 8 1250.1 6.0 0.3 -4.3 -0.4 14.3 -0.2
3 0.0 -0.8 0.8 -4.4 -0.9 18.7 -1.5

8 5.9 0.3 -3.6 -0.4 19.2 -0.6
2 -0.6 0.0 0.4 -0.0 -0.2 -0.0

152 6 -19.9 -0.0 -0.4 0.2 0.2 1.8
5 -16.0 0.2 -1.5 -0.1 1.3 1.1

8 -8.8 0.3 4.5 -0.4 -20.1 -0.7

159 5 1250.1 7.2 0.5 -4.5 0.6 1.8 0.8
8 0.0 -9.2 0.0 -1.9 0.0 -6.2 0.0

5 7.1 0.5 -6.2 0.6 8.4 0.2
8 1250.1 -9.1 0.0 -1.4 0.0 -8.3 0.0

166 5 15.4 0.5 -7.6 0.5 14.2 0.7
8 0.0 -7.9 0.0 -0.4 0.0 -21.3 -0.0

5 15.2 0.5 -9.5 0.5 24.9 0.1
8 1250.1 -7.8 0.0 0.1 0.0 -21.5 0.0

173 5 15.5 0.5 -7.7 0.5 14.5 0.7
8 0.0 -7.9 -0.0 -0.4 -0.0 -21.3 0.0

5 15.3 0.5 -9.5 0.4 25.2 0.1

8 1250.1 -7.8 -0.0 0.1 -0.0 -21.5 -0.0
180 5 13.2 0.5 -8.2 0.4 16.7 0.7

8 0.0 -9.2 -0.0 -1.9 -0.0 -6.2 -0.0
5 13.1 0.5 -10.1 0.4 28.1 0.0

8 1250.1 -9.1 -0.0 -1.4 -0.0 -8.3 -0.0
187 6 3.7 1.6 -0.2 -1.8 0.0 0.2

8 0.0 -8.8 -0.3 4.5 0.4 -20.1 0.7
5 1.0 0.9 -1.5 -1.0 1.3 -0.5

Internal forces on roof (alu240) 
Group of member(s)
:4/9,13/18,23/28,33/38,43/48,53/58,153/158,160/165,167/172,174/179,181/186,188/193
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

4 1 8 614.5 6.0 -0.3 -4.6 0.4 11.5 0.1

6 0.0 -19.8 0.2 -0.2 -0.2 -0.2 -1.6
8 6.0 -0.3 -4.3 0.4 14.3 0.2
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

5 614.5 -16.0 0.1 -0.4 0.1 -0.5 -1.2
5 8 6.1 -0.3 -4.9 0.4 8.6 -0.1

6 0.0 -19.8 0.4 -0.1 -0.2 -0.2 -1.4
8 6.0 -0.3 -4.6 0.4 11.5 0.1

5 614.5 -16.0 0.3 0.1 0.1 -0.6 -1.1
6 8 2670.0 6.2 -0.0 -6.3 0.4 -6.2 -0.1

6 0.0 -19.7 -1.2 0.1 -0.2 -0.2 -1.1
8 6.1 0.1 -5.0 0.4 8.7 -0.1

7 2768.6 2.7 -0.2 1.2 0.2 -0.8 -0.3
6 0.0 -19.3 -0.1 -0.6 -2.1 0.8 -3.0

5 -14.6 -0.1 -1.9 -1.7 1.9 -2.6

8 2.6 0.1 2.7 0.2 -6.2 -0.1
8 1234.3 2.8 0.4 0.4 0.2 0.0 0.3

6 0.0 -19.3 -0.8 0.0 -2.1 -0.2 -0.2
2 -0.5 -0.0 -0.0 0.0 0.2 0.0

3 -3.0 1.4 1.2 0.5 -1.5 -0.7
9 8 1394.0 2.9 0.4 -0.5 0.2 -0.0 0.9

6 0.0 -19.2 0.3 0.4 -2.1 0.1 -0.4
5 1394.0 -14.5 1.1 2.1 -1.7 1.9 1.1

2 -0.4 -0.0 -0.3 0.0 -0.3 -0.0
13 5 614.5 7.2 -0.5 -3.6 -0.6 -0.7 -1.1

8 0.0 -9.4 -0.0 4.6 -0.0 2.5 -0.0

3 0.0 -0.0 -0.5 -0.0 10.1 -0.0
10 -2.7 -0.6 0.6 -0.7 -7.5 -1.0

14 5 614.5 7.2 -0.5 -2.8 -0.6 -2.7 -1.4
8 0.0 -9.4 -0.0 4.0 -0.0 5.1 -0.0

3 0.0 -0.0 -0.5 -0.0 9.8 -0.0
10 -2.7 -0.6 0.9 -0.7 -7.0 -1.3

15 5 2670.0 7.3 -0.5 0.8 -0.6 -5.4 -2.6
8 0.0 -9.4 -0.0 3.3 -0.0 7.3 -0.0

2670.0 -9.4 -0.0 0.5 -0.0 12.5 -0.0
10 0.0 -2.6 -0.5 1.1 -0.7 -6.4 -1.7

16 5 2768.6 7.5 0.5 4.7 -0.5 1.9 -1.1

8 0.0 -9.3 0.0 0.4 -0.0 12.4 -0.0
692.2 -9.3 0.0 -0.3 -0.0 12.5 -0.0

5 0.0 7.4 0.6 0.7 -0.6 -5.5 -2.6
17 617.1 7.6 1.0 5.6 -0.6 4.9 -0.5

8 0.0 -9.2 0.0 -2.6 -0.0 9.6 -0.0
18 10 -32.4 1.3 -6.7 -0.6 9.4 0.3

8 1394.0 -5.0 0.0 -5.1 -0.0 -0.6 0.0
23 5 614.5 15.4 -0.5 -6.7 -0.5 9.8 -1.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

8 -4.2 0.0 3.1 -0.0 14.4 0.0
3 0.0 7.3 0.0 -2.7 -0.0 22.6 0.0

2 -3.3 -0.0 1.6 0.0 -4.8 -0.0
24 5 614.5 15.5 -0.6 -5.7 -0.5 6.0 -1.3

8 307.2 -4.2 0.0 2.8 -0.0 15.3 0.0
3 0.0 7.4 0.0 -2.6 -0.0 20.9 0.0

2 -3.3 -0.0 1.6 0.0 -3.9 -0.0
25 5 2670.0 15.6 -0.6 -2.1 -0.5 -4.4 -2.6

8 667.5 -4.2 -0.0 1.7 -0.0 17.5 -0.0
3 0.0 7.5 -0.0 -2.6 -0.0 19.3 0.0

26 5 2768.6 15.6 0.4 1.6 -0.5 -5.1 -1.2

8 0.0 -4.1 0.0 -0.4 -0.0 18.9 -0.0
5 1384.3 15.6 0.5 -0.3 -0.5 -6.0 -1.8

27 1234.3 15.7 1.0 3.6 -0.5 -1.9 0.0
8 0.0 -3.8 -0.0 -3.3 -0.0 14.0 0.0

5 15.6 1.0 1.6 -0.5 -5.1 -1.2
28 1394.0 10.0 1.1 3.6 -0.5 1.5 1.4

2 0.0 -8.7 -0.0 -2.3 0.0 3.0 -0.0
8 -5.8 -0.0 -6.2 -0.0 9.0 -0.0

5 10.0 1.0 1.2 -0.5 -1.9 0.0
33 614.5 15.5 -0.5 -6.7 -0.5 10.1 -1.0

8 -4.2 -0.0 3.1 0.0 14.4 -0.0

3 0.0 7.3 -0.0 -2.7 0.0 22.6 -0.0
2 -3.3 0.0 1.6 -0.0 -4.8 0.0

34 5 614.5 15.6 -0.6 -5.8 -0.5 6.3 -1.3
8 307.2 -4.2 -0.0 2.8 0.0 15.3 -0.0

3 0.0 7.4 -0.0 -2.6 0.0 20.9 -0.0
2 -3.3 0.0 1.6 -0.0 -3.9 0.0

35 5 2670.0 15.7 -0.6 -2.1 -0.5 -4.3 -2.6
8 667.5 -4.2 0.0 1.7 0.0 17.5 0.0

3 0.0 7.5 0.0 -2.6 0.0 19.3 -0.0
36 5 2768.6 15.8 0.4 1.6 -0.5 -5.3 -1.2

8 0.0 -4.1 -0.0 -0.4 0.0 18.9 0.0

5 1384.3 15.7 0.5 -0.4 -0.5 -6.0 -1.8
37 1234.3 15.8 1.0 3.5 -0.5 -2.2 0.0

8 0.0 -3.8 0.0 -3.3 0.0 14.0 -0.0
5 15.8 1.0 1.5 -0.5 -5.3 -1.2

38 1394.0 11.2 1.1 3.8 -0.5 1.4 1.4
2 0.0 -8.7 0.0 -2.3 -0.0 3.0 0.0

8 -5.8 0.0 -6.2 0.0 9.0 0.0
5 11.1 1.0 1.4 -0.5 -2.2 0.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

43 614.5 13.3 -0.5 -7.3 -0.5 11.9 -1.0
8 0.0 -9.4 0.0 4.6 0.0 2.5 0.0

5 13.2 -0.5 -8.2 -0.4 16.7 -0.7
2 -4.7 0.0 1.3 -0.0 -3.4 0.0

44 5 614.5 13.3 -0.6 -6.3 -0.5 7.7 -1.3
8 0.0 -9.4 0.0 4.0 0.0 5.1 0.0

5 13.3 -0.5 -7.3 -0.5 11.9 -1.0
2 -4.7 0.0 1.2 -0.0 -2.6 0.0

45 5 2670.0 13.4 -0.6 -2.6 -0.5 -4.1 -2.6
8 0.0 -9.4 0.0 3.3 0.0 7.3 0.0

2670.0 -9.4 0.0 0.5 0.0 12.5 0.0

46 5 2768.6 13.5 0.5 1.0 -0.4 -6.5 -1.2
8 0.0 -9.3 -0.0 0.4 0.0 12.4 0.0

692.2 -9.3 -0.0 -0.3 0.0 12.5 0.0
5 2076.5 13.5 0.5 0.0 -0.5 -6.9 -1.5

47 1234.3 13.6 0.9 3.0 -0.4 -4.1 -0.0
8 0.0 -9.2 -0.0 -2.6 0.0 9.6 0.0

5 13.6 0.9 0.9 -0.4 -6.5 -1.2
48 6 1394.0 15.8 1.1 5.3 -0.5 0.7 1.5

7 0.0 -7.5 -0.0 -3.8 0.0 5.7 -0.0
6 15.7 1.0 4.5 -0.5 -6.1 0.1

53 8 614.5 6.0 0.3 -4.6 -0.4 11.5 -0.1

3 0.0 -0.8 0.8 -4.5 -0.9 13.1 -0.6
8 6.0 0.3 -4.3 -0.4 14.3 -0.2

5 614.5 1.1 -0.9 -0.3 1.0 -0.5 -1.2
54 8 6.1 0.3 -4.9 -0.4 8.6 0.1

3 0.0 -0.7 0.8 -4.5 -1.0 10.3 -0.0
8 6.0 0.3 -4.6 -0.4 11.5 -0.1

5 614.5 1.1 -0.8 0.1 1.0 -0.6 -1.7
55 8 2670.0 6.2 0.0 -6.3 -0.4 -6.2 0.1

3 0.0 -0.7 -0.4 -4.6 -1.0 7.6 0.5
8 6.1 -0.1 -5.0 -0.4 8.7 0.1

56 6 2768.6 4.3 0.7 -0.0 -1.1 -0.3 -1.6

3 0.0 -3.1 -0.1 1.2 -0.5 -4.7 -0.0
5 2.3 0.3 -1.9 -1.3 1.8 -2.7

8 2.6 -0.1 2.7 -0.2 -6.2 0.1
57 6 1234.3 4.3 2.2 0.2 -1.1 -0.2 1.1

3 0.0 -3.0 -1.4 1.2 -0.5 -1.5 0.7
2 -0.5 0.0 -0.0 -0.0 0.2 -0.0

58 6 697.0 4.3 2.3 0.4 -1.1 -0.0 2.7
3 0.0 -3.0 -1.0 1.1 -0.5 -0.1 -0.8
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

5 1394.0 2.5 1.6 2.1 -1.3 1.8 2.6
0.0 2.5 1.4 1.0 -1.4 -0.3 0.5

153 6 -19.8 -0.2 -0.2 0.2 -0.2 1.6
2 614.5 -0.5 0.0 0.1 -0.0 0.1 0.0

8 0.0 -8.6 0.3 4.7 -0.4 -14.4 -0.3
154 6 -19.8 -0.4 -0.1 0.2 -0.2 1.4

2 614.5 -0.5 0.0 0.0 -0.0 0.2 0.0
8 0.0 -8.6 0.3 4.8 -0.4 -11.5 -0.1

155 6 -19.7 1.2 0.1 0.2 -0.2 1.1
3 2670.0 -7.8 0.1 6.4 -0.9 6.3 0.0

8 0.0 -8.5 -0.1 4.9 -0.4 -8.5 0.2

156 6 -19.3 0.1 -0.6 2.1 0.8 3.0
3 -4.3 -0.1 -3.0 -0.6 6.2 0.2

5 2768.6 -14.6 -1.8 -0.0 1.8 -0.9 0.5
157 6 0.0 -19.3 0.8 0.0 2.1 -0.2 0.2

8 -5.4 -0.6 -1.2 -0.2 1.5 0.3
5 -14.6 0.2 -0.0 1.8 -0.9 0.5

158 6 -19.2 -0.3 0.4 2.1 0.1 0.4
5 1394.0 -14.5 -1.1 2.1 1.7 1.9 -1.1

8 -5.3 -0.3 -0.6 -0.2 -0.9 -0.9
160 5 614.5 7.2 0.5 -3.6 0.6 -0.7 1.1

8 0.0 -9.1 0.0 -1.4 0.0 -8.3 0.0

5 7.2 0.5 -4.5 0.6 1.8 0.8
8 614.5 -9.1 0.0 -1.1 0.0 -9.1 0.0

161 5 7.2 0.5 -2.8 0.6 -2.7 1.4
8 0.0 -9.1 0.0 -1.1 0.0 -9.1 0.0

614.5 -9.1 0.0 -0.8 0.0 -9.7 0.1
162 5 2670.0 7.3 0.5 0.8 0.6 -5.4 2.6

8 0.0 -9.0 -0.0 -0.9 0.0 -9.7 0.1
2 2670.0 -4.5 -0.0 0.7 -0.0 0.5 0.0

3 6.8 0.0 -0.5 0.0 -12.4 0.0
163 5 2768.6 7.5 -0.5 4.7 0.5 1.9 1.1

8 0.0 -8.9 -0.0 0.4 0.0 -10.2 0.0

10 2768.6 -2.3 -0.7 3.3 0.6 5.3 1.1
3 692.2 6.8 0.0 0.3 0.0 -12.4 0.0

164 5 617.1 7.6 -1.0 5.6 0.6 4.9 0.5
8 0.0 -8.7 -0.0 1.7 0.0 -7.3 -0.0

10 1234.3 -2.1 -1.1 3.7 0.6 9.4 -0.3
3 0.0 7.0 -0.0 3.1 0.0 -8.9 0.0

165 10 -32.4 -1.3 -6.7 0.6 9.4 -0.3
4 -3.3 -0.0 3.2 0.0 -5.1 -0.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

167 5 614.5 15.4 0.5 -6.7 0.5 9.8 1.0
8 0.0 -7.8 0.0 0.1 0.0 -21.5 0.0

5 15.4 0.5 -7.6 0.5 14.2 0.7
168 614.5 15.5 0.6 -5.7 0.5 6.0 1.3

8 0.0 -7.8 0.0 0.5 0.0 -21.3 0.0
5 15.4 0.5 -6.7 0.5 9.8 1.0

169 2670.0 15.6 0.6 -2.1 0.5 -4.4 2.6
8 0.0 -7.7 -0.0 0.7 0.0 -20.8 0.0

5 15.5 0.4 -5.8 0.5 6.0 1.3
170 2768.6 15.6 -0.4 1.6 0.5 -5.1 1.2

8 0.0 -7.5 -0.0 2.1 -0.0 -17.0 -0.0

2 2768.6 -3.0 -0.0 0.6 -0.0 2.5 -0.0
7 0.0 3.9 0.0 -0.1 0.0 -17.1 -0.0

171 5 1234.3 15.7 -1.0 3.6 0.5 -1.9 -0.0
8 0.0 -7.3 0.0 3.4 -0.0 -9.2 -0.0

2 1234.3 -2.9 0.0 0.3 -0.0 3.0 0.0
3 0.0 4.9 0.0 3.4 0.0 -12.8 0.0

172 5 1394.0 10.0 -1.1 3.6 0.5 1.5 -1.4
8 0.0 -9.4 0.0 2.7 -0.0 -4.5 0.0

2 -8.7 0.0 -2.3 -0.0 3.0 0.0
3 4.5 0.0 4.7 0.0 -7.4 0.0

174 5 614.5 15.5 0.5 -6.7 0.5 10.1 1.0

8 0.0 -7.8 -0.0 0.1 -0.0 -21.5 -0.0
5 15.5 0.5 -7.7 0.5 14.5 0.7

175 614.5 15.6 0.6 -5.8 0.5 6.3 1.3
8 0.0 -7.8 -0.0 0.5 -0.0 -21.3 -0.0

5 15.5 0.5 -6.7 0.5 10.1 1.0
176 2670.0 15.7 0.6 -2.1 0.5 -4.3 2.6

8 0.0 -7.7 0.0 0.7 -0.0 -20.8 -0.0
5 15.6 0.4 -5.9 0.5 6.2 1.3

177 2768.6 15.8 -0.4 1.6 0.5 -5.3 1.2
8 0.0 -7.5 0.0 2.1 0.0 -17.0 0.0

2 2768.6 -3.0 0.0 0.6 0.0 2.5 0.0

7 0.0 3.9 -0.0 -0.1 -0.0 -17.1 0.0
178 5 1234.3 15.8 -1.0 3.5 0.5 -2.2 -0.0

8 0.0 -7.3 -0.0 3.4 0.0 -9.2 0.0
2 1234.3 -2.9 -0.0 0.3 0.0 3.0 -0.0

3 0.0 4.9 -0.0 3.4 -0.0 -12.8 -0.0
179 5 1394.0 11.2 -1.1 3.8 0.5 1.4 -1.4

8 0.0 -9.4 -0.0 2.7 0.0 -4.5 -0.0
2 -8.7 -0.0 -2.3 0.0 3.0 -0.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

3 4.5 -0.0 4.7 -0.0 -7.4 -0.0
181 5 614.5 13.3 0.5 -7.3 0.5 11.9 1.0

8 0.0 -9.1 -0.0 -1.4 -0.0 -8.3 -0.0
5 13.2 0.5 -8.2 0.4 16.7 0.7

8 614.5 -9.1 -0.0 -1.1 -0.0 -9.1 -0.0
182 5 13.3 0.6 -6.3 0.5 7.7 1.3

8 0.0 -9.1 -0.0 -1.1 -0.0 -9.1 -0.0
5 13.3 0.5 -7.3 0.5 11.9 1.0

8 614.5 -9.1 -0.0 -0.8 -0.0 -9.7 -0.1
183 5 2670.0 13.4 0.6 -2.6 0.5 -4.1 2.6

8 0.0 -9.0 0.0 -0.9 -0.0 -9.7 -0.1

5 13.3 0.4 -6.4 0.5 7.8 1.3
3 2670.0 6.8 -0.0 -0.5 -0.0 -12.4 -0.0

184 5 2768.6 13.5 -0.5 1.0 0.4 -6.5 1.2
8 0.0 -8.9 0.0 0.4 -0.0 -10.2 -0.0

2 2768.6 -4.4 0.0 0.3 0.0 1.7 0.0
3 692.2 6.8 -0.0 0.3 -0.0 -12.4 -0.0

185 5 1234.3 13.6 -0.9 3.0 0.4 -4.1 0.0
8 0.0 -8.7 0.0 1.7 -0.0 -7.3 0.0

2 1234.3 -4.3 -0.0 -0.0 0.0 1.7 -0.0
3 0.0 7.0 0.0 3.1 -0.0 -8.9 -0.0

186 6 1394.0 15.8 -1.1 5.3 0.5 0.7 -1.5

2 0.0 -6.2 -0.0 -1.4 0.0 1.7 -0.0
6 15.7 -1.0 4.5 0.5 -6.1 -0.1

188 614.5 3.8 1.6 -0.1 -1.8 -0.0 1.2
8 0.0 -8.6 -0.3 4.7 0.4 -14.4 0.3

2 614.5 -0.5 -0.0 0.1 0.0 0.1 -0.0
189 6 3.8 1.6 0.1 -1.8 -0.0 2.2

8 0.0 -8.6 -0.3 4.8 0.4 -11.5 0.1
2 614.5 -0.5 -0.0 0.0 0.0 0.2 -0.0

190 6 2670.0 3.8 -0.0 0.6 -1.8 0.7 2.2
8 0.0 -8.5 0.1 4.9 0.4 -8.5 -0.2

3 2670.0 -7.8 -0.1 6.4 0.9 6.3 -0.0

191 6 2768.6 4.3 -0.7 -0.0 1.1 -0.3 1.6
8 0.0 -5.6 0.1 -1.7 0.2 5.4 -0.1

3 -4.3 0.1 -3.0 0.6 6.2 -0.2
5 2768.6 2.4 -1.0 0.0 1.4 -0.9 1.0

192 6 1234.3 4.3 -2.2 0.2 1.1 -0.2 -1.1
8 0.0 -5.4 0.6 -1.2 0.2 1.5 -0.3

5 2.4 -1.0 -0.0 1.4 -0.9 1.0
193 6 697.0 4.3 -2.3 0.4 1.1 -0.0 -2.7
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

8 0.0 -5.4 0.4 -0.9 0.2 0.1 0.4
5 1394.0 2.5 -1.6 2.1 1.3 1.8 -2.6

8 -5.3 0.3 -0.6 0.2 -0.9 0.9

Control of the rivets: shear force in foot 
Group of member(s) :2,11,21,31,41,51,141,143,145,147,149,151
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

41 2 5 1307.0 14.3 -0.1 12.8 -0.1 28.3 -0.4
149 14.3 -0.1 -12.8 0.1 -28.3 -0.4

Control of the rivets: shear force in roof 
Group of member(s) :3,12,22,32,42,52,152,159,166,173,180,187
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

12 2 8 0.0 -9.5 -0.0 5.9 -0.0 -4.1 -0.0

42 5 13.1 -0.5 -10.1 -0.4 28.1 -0.0

Peak splice : internal forces 
Group of member(s) :9,18,28,38,48,58,158,165,172,179,186,193
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

48 1 6 1394.0 15.8 1.1 5.3 -0.5 0.7 1.5
18 10 -32.3 1.1 -6.1 -0.6 0.5 2.0

28 8 -5.7 -0.0 -7.8 -0.0 -0.7 -0.0
9 5 -14.5 1.1 2.1 -1.7 1.9 1.1

Straight splice : internal forces 
Group of member(s) :7,16,26,36,46,56,156,163,170,177,184,191
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

36 1 5 2768.6 15.8 0.4 1.6 -0.5 -5.3 -1.2

7 6 -19.2 2.4 -0.1 -2.1 -0.2 -0.2
16 9 7.0 0.5 4.7 -0.6 2.3 -1.1
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

26 4 -3.1 0.0 -3.3 -0.0 13.1 0.0
8 -3.9 0.0 -3.2 -0.0 13.9 0.0

177 3 4.9 -0.0 3.5 -0.0 -12.8 -0.0
191 10 4.2 -0.7 -0.0 1.1 -0.2 1.6

56 4.2 0.7 -0.0 -1.1 -0.2 -1.6

Corner splice : internal forces 
Group of member(s) :2,11,21,31,41,51,141,143,145,147,149,151
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

41 2 5 1307.0 14.3 -0.1 12.8 -0.1 28.3 -0.4
11 8 -9.4 -0.0 -7.0 0.0 -4.6 -0.0

149 5 14.3 -0.1 -12.8 0.1 -28.3 -0.4

151 10 -3.9 1.1 -0.4 0.0 -0.2 2.8
7 -6.1 -0.3 5.5 -0.1 17.4 -1.5

Corner splice : connection with roof 
Group of member(s) :3,12,22,32,42,52,152,159,166,173,180,187
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

173 2 5 0.0 15.3 0.5 -9.5 0.4 25.2 0.1

3 6 -19.9 0.0 -0.4 -0.2 0.2 -1.8
12 8 -9.5 -0.0 5.9 -0.0 -4.1 -0.0

42 5 13.1 -0.5 -10.1 -0.4 28.1 -0.0

173 8 -7.9 -0.0 -0.4 -0.0 -21.3 0.0

Peak and eaves purlin : normal force 
Group of member(s) :1/193
Group of nonlinear combination(s) :1/10
Cross-section : 4 - Alu133/70

memb non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

65 5 5000.0 8.8 0.0 -0.1 0.0 -0.0 -0.0

59 -11.2 -0.6 -0.1 0.1 -0.0 -0.0
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Normal purlin : normal force 
Group of member(s) :1/193
Group of nonlinear combination(s) :1/10
Cross-section : 5 - Alu60/60/3

memb non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

81 7 0.0 2.2 -0.0 0.1 0.0 -0.0 0.0
79 6 -5.0 -0.1 -0.0 -0.1 0.0 -0.0

Gable upright N°1 
Group of member(s) :104/107,122/125
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

104 11 5 0.0 3.7 0.1 3.8 0.0 -0.0 0.0

8 -10.1 0.7 -0.6 0.0 0.0 0.0
10 2662.0 0.8 0.0 2.2 0.0 9.3 0.1

7 -6.9 0.5 -0.4 -0.0 -2.6 1.7

105 5 1591.2 3.9 -0.0 -3.5 -0.0 1.9 0.0
8 0.0 -9.8 -0.5 0.7 -0.0 -1.1 0.8

10 0.9 -0.1 -3.8 -0.0 8.9 0.1
7 -6.8 -0.5 1.8 -0.0 -2.8 0.8

106 3 2662.0 9.6 0.8 -0.5 -0.0 -2.4 1.6
2 0.0 -1.3 -0.0 -0.0 0.0 -0.0 0.0

10 2662.0 0.8 -0.0 2.2 -0.0 9.3 -0.1
7 9.4 0.8 -0.5 -0.0 -2.5 1.7

107 3 1591.2 10.1 -0.4 2.0 -0.0 0.3 0.0

2 0.0 -0.8 -0.0 -0.0 0.0 -0.0 0.0
10 0.9 0.1 -3.8 0.0 8.9 -0.1

7 9.8 -0.6 1.7 -0.0 -2.6 0.8
122 5 2662.0 3.7 0.0 1.4 0.0 5.0 0.1

8 0.0 -10.1 0.7 0.6 -0.0 -0.0 0.0
9 2662.0 3.4 0.0 1.4 0.0 5.0 0.1

7 0.0 -7.0 0.7 1.6 -0.0 -0.0 0.0
123 5 1591.2 3.9 -0.0 -1.4 -0.0 2.5 0.0

8 0.0 -9.8 -0.5 -0.7 0.0 1.1 0.8
9 3.6 0.0 -1.1 -0.0 4.4 0.0

3 1591.2 -6.4 -0.5 -2.2 0.0 -0.4 -0.0

124 2662.0 9.6 0.8 0.5 0.0 2.4 1.6
2 0.0 -1.3 -0.0 0.0 -0.0 0.0 0.0

9 2662.0 3.4 -0.0 1.4 -0.0 5.0 -0.1
7 0.0 9.3 0.6 1.4 -0.0 -0.0 0.0
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memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

125 3 1591.2 10.1 -0.4 -2.0 0.0 -0.3 0.0
2 0.0 -0.8 -0.0 0.0 -0.0 0.0 0.0

9 3.6 -0.0 -1.1 0.0 4.4 -0.0

Gable upright N°2 
Group of member(s) :108/109,126/127
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

108 11 6 0.0 13.2 -0.0 5.8 0.0 -0.0 -0.0
8 -3.9 0.7 -1.0 0.0 0.0 0.0

10 2662.0 12.3 -0.0 3.9 -0.0 12.5 -0.0
7 2.5 0.7 -1.4 -0.1 -5.0 1.6

109 6 3258.0 13.2 0.0 -6.4 -0.0 -3.7 0.0
8 0.0 -3.5 -0.1 0.6 -0.0 -1.9 0.5

10 12.3 0.0 -3.7 -0.0 12.2 0.0
7 2.8 -0.2 1.5 -0.1 -4.8 0.5

126 3 2662.0 3.2 0.7 1.4 0.1 5.0 1.6

10 0.0 -9.8 0.0 1.3 -0.0 0.0 0.0
9 2662.0 -1.1 -0.0 1.6 -0.0 5.7 -0.0

7 0.0 2.4 0.6 2.4 -0.0 -0.0 0.0
127 3 3258.0 3.6 -0.1 -2.8 0.1 -2.3 0.0

10 0.0 -9.4 -0.0 -0.3 0.0 3.1 0.0
9 -0.9 -0.0 -1.4 -0.0 5.8 0.0

7 3258.0 3.0 -0.1 -2.8 0.1 -2.3 0.0

Gable horizontal 
Group of member(s) :1/193
Group of nonlinear combination(s) :1/10
Cross-section : 6 - Alu130/70

memb non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

110 10 612.1 7.5 0.1 2.4 0.5 -0.1 0.0
4 4897.0 -3.3 -0.1 0.3 0.0 -0.0 -0.4

6 3060.6 7.0 -0.0 -0.4 0.5 2.7 0.0
0.0 7.1 0.1 2.6 0.5 -1.7 -0.0

111 10 7.4 0.1 3.7 0.1 -0.0 -0.1
4 2566.5 -2.4 -0.2 -0.0 -0.1 -0.9 0.0

6 6.9 0.0 0.1 0.1 5.5 0.0
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memb non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

3 -1.1 -0.2 -0.0 -0.1 -2.3 0.0
112 10 5133.0 7.4 -0.1 -3.7 -0.1 -0.0 -0.1

4 -1.8 -0.3 0.5 0.1 -0.0 -0.7
6 2566.5 6.9 -0.0 -0.1 -0.1 5.5 0.0

3 -0.3 -0.2 0.0 0.1 -2.3 0.1
113 10 4284.9 7.5 -0.1 -2.4 -0.5 -0.1 0.0

4 4897.0 -0.3 -0.1 0.4 -0.0 0.5 -0.0
6 1836.4 7.0 0.0 0.4 -0.5 2.7 0.0

4897.0 7.1 -0.1 -2.6 -0.5 -1.7 -0.0
128 9 0.0 0.9 0.1 0.9 0.5 0.2 -0.0

4 4897.0 -3.3 -0.1 -0.3 -0.0 0.0 -0.4

9 2448.5 0.8 -0.0 0.0 0.5 1.5 0.1
7 0.0 -1.8 0.1 1.2 0.0 -1.2 -0.0

129 9 0.9 0.1 1.4 -0.1 -0.0 -0.1
10 3208.1 -3.1 -0.0 -0.1 -0.2 0.8 0.1

3 2566.5 -1.1 -0.2 0.0 0.1 2.3 0.0
10 0.0 -3.0 0.1 0.6 -0.2 -0.0 -0.1

130 9 5133.0 0.9 -0.1 -1.4 0.1 -0.0 -0.1
10 1924.9 -3.1 0.0 0.1 0.2 0.8 0.1

3 2566.5 -0.3 -0.2 -0.0 -0.1 2.3 0.1
10 5133.0 -3.0 -0.1 -0.6 0.2 -0.0 -0.1

131 7 4284.9 1.3 -0.2 -1.1 0.0 -0.5 0.1

10 1836.4 -3.1 0.1 0.4 -0.6 1.0 0.1
9 2448.5 0.8 0.0 -0.0 -0.5 1.5 0.1

7 4897.0 1.3 -0.2 -1.1 0.0 -1.2 -0.0

Wind bracing cables : side 
Group of member(s) :114/115,118/119,132/133,136/137
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

118 12 10 4720.7 10.6 0.0 0.0 0.0 0.0 0.0

Wind bracing cables : roof 
Group of member(s) :116/117,120/121,134/135,138/139
Group of nonlinear combination(s) :1/10

memb cr.nr non. c. dx
[mm]

N
[kN]

Vy
[kN]

Vz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

116 12 5 10701.4 20.5 0.0 0.0 0.0 0.0 0.0

ESA-Prima Win release 3.50.63
Project : Alu 20m EN13782 Page : 71
Author : EFS nv. Date : May 2006

J:\Engineering\Berekeningen strukturen\Aluhal\20m\2.8mh\Europa\EN 13782\berekeningen\Alu20x25_EN13782.epw

Licensed to EFS nv 71/74



Reactions in support(s) - nodal values. Global extreme
Nonlinear calculation, local nonlinearities, II. order
Group of node(s) :1/126
Group of nonlinear combination(s) :1/10

support node non. c. Rx
[kN]

Ry
[kN]

Rz
[kN]

Mx
[kNm]

My
[kNm]

Mz
[kNm]

10 85 5 8.8 -8.6 -18.3 0.0 0.0 0.0

5 35 3 -14.3 0.0 -3.5 0.0 0.0 0.0
13 103 -0.7 2.5 -3.1 0.0 0.0 0.0

1 1 10 0.3 -10.1 -2.0 0.0 0.0 0.0
14 104 8 -0.4 0.6 10.1 0.0 0.0 0.0

9 69 5 -8.8 -8.6 -18.3 0.0 0.0 0.0

Foundation table (s=1) baseplate at bracings. 
Group of node(s) :1,13,18,34,69,85/86,102
Group of load case(s) :1,4/9
Foundation table:

Loadcase/Node 1 13 18 34 69 85
Permanent loads
LC: 1,4,5 Rx [kN] 0.1 -0.1 2.0 -2.0 2.0 -2.0

Ry [kN] -0.4 -0.4 0.4 0.4 -0.4 -0.4
Rz [kN] 0.9 0.9 2.8 2.8 2.8 2.8

Variable loads - exclusive - 6: wind side over
Rx [kN] -3.2 -2.3 -10.8 -0.0 -10.8 -0.0
Ry [kN] 0.5 0.5 0.0 0.0 -0.0 -0.0
Rz [kN] -1.9 0.7 -4.4 -7.0 -4.4 -7.0

Variable loads - exclusive - 7: wind side under
Rx [kN] -3.4 -2.1 -6.7 -4.1 -6.7 -4.1
Ry [kN] 0.2 0.2 0.0 0.0 -0.0 -0.0
Rz [kN] -1.0 1.6 2.2 -0.4 2.2 -0.4

Variable loads - exclusive - 8: wind gable over
Rx [kN] 0.3 -0.3 -6.1 6.1 -6.9 6.9
Ry [kN] -1.5 -1.5 -4.1 -4.1 -4.1 -4.1
Rz [kN] -6.9 -6.9 -4.8 -4.8 -16.3 -16.3

Variable loads - exclusive - 9: wind gable under
Rx [kN] 0.1 -0.1 -2.0 2.0 -2.8 2.8
Ry [kN] -1.8 -1.8 -4.1 -4.1 -4.1 -4.1
Rz [kN] -6.0 -6.0 1.8 1.8 -9.7 -9.7

Extremes
Max Rz [kN] 0.9 2.6 5.0 4.6 5.0 2.8
Min Rz [kN] -6.0 -6.0 -2.0 -4.1 -13.5 -13.5
Max Rx [kN] 0.4 -0.1 2.0 4.1 2.0 4.9
Min Rx [kN] -3.3 -2.3 -8.8 -6.0 -8.8 -6.0
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Loadcase/Node 1 13 18 34 69 85
Max Ry [kN] 0.2 0.2 0.4 0.4 -0.4 -0.4
Min Ry [kN] -2.2 -2.2 -3.8 -3.8 -4.5 -4.5

Loadcase/Node 86 102
Permanent loads

LC: 1,4,5 Rx [kN] 0.1 -0.1
Ry [kN] 0.4 0.4
Rz [kN] 0.9 0.9

Variable loads - exclusive - 6: wind side over
Rx [kN] -3.2 -2.3
Ry [kN] -0.5 -0.5
Rz [kN] -1.9 0.7

Variable loads - exclusive - 7: wind side under
Rx [kN] -3.4 -2.1
Ry [kN] -0.2 -0.2
Rz [kN] -1.0 1.6

Variable loads - exclusive - 8: wind gable over

Rx [kN] 0.3 -0.3
Ry [kN] -1.0 -1.0
Rz [kN] 4.0 4.0

Variable loads - exclusive - 9: wind gable under
Rx [kN] 0.1 -0.1
Ry [kN] -0.6 -0.6
Rz [kN] 4.9 4.9

Extremes
Max Rz [kN] 5.9 5.9
Min Rz [kN] -1.0 0.9
Max Rx [kN] 0.4 -0.1
Min Rx [kN] -3.3 -2.3
Max Ry [kN] 0.4 0.4
Min Ry [kN] -0.6 -0.6

Foundation table (s=1) baseplate at side. 
Group of node(s) :35,51/52,68
Group of load case(s) :1,4/9
Foundation table:

Loadcase/Node 35 51 52 68
Permanent loads
LC: 1,4,5 Rx [kN] 1.9 -1.9 1.9 -1.9

Ry [kN] 0.0 0.0 -0.0 -0.0
Rz [kN] 2.8 2.8 2.8 2.8
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Loadcase/Node 35 51 52 68
Variable loads - exclusive - 6: wind side over

Rx [kN] -11.0 -0.2 -11.0 -0.2
Ry [kN] 0.0 0.0 -0.0 -0.0
Rz [kN] -4.5 -6.8 -4.5 -6.8

Variable loads - exclusive - 7: wind side under

Rx [kN] -6.9 -4.3 -6.9 -4.3
Ry [kN] 0.0 0.0 -0.0 -0.0
Rz [kN] 2.1 -0.2 2.1 -0.2

Variable loads - exclusive - 8: wind gable over

Rx [kN] -6.5 6.5 -6.5 6.5
Ry [kN] 0.9 0.9 0.9 0.9
Rz [kN] -10.6 -10.6 -10.6 -10.6

Variable loads - exclusive - 9: wind gable under

Rx [kN] -2.4 2.4 -2.4 2.4
Ry [kN] 0.9 0.9 0.9 0.9
Rz [kN] -4.0 -4.0 -4.0 -4.0

Extremes

Max Rz [kN] 4.8 2.8 4.8 2.8
Min Rz [kN] -7.8 -7.8 -7.8 -7.8
Max Rx [kN] 1.9 4.6 1.9 4.6
Min Rx [kN] -9.0 -6.2 -9.0 -6.2
Max Ry [kN] 0.9 0.9 0.9 0.9
Min Ry [kN] 0.0 0.0 -0.0 -0.0
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