24-S-133-CAL-001 (REV 0)

ANALYSIS SCOPE

This report will assess the strength performance of the existing portal frame for additional
rigging loading.

GENERAL PARAMETERS (PORTAL FRAME DIMENSIONS)

Roof Trib width 6.60m
Portal frame approx. eaves height 6.90 m
Portal frame approx. ridge height 7.60m
Total span 27.2 m
Total roof area 178 m2

DESIGN LOADS AND ASSUMPTIONS
LC1: G - Self Weight
Frame self weight Auto calculated
LC2: G - Roof, SDL
Purlins, roof sheet,

Roof SDL 0.4 kPa insulation, services,
ceilings allowance

LC3: G - Plant, SDL

New plant platform to south

G, SDL 1 kPa Webforge grating + steelwork
Platform area 21 m2
G, per plant beam point onto rafter 6.2 kN 60% load attributed to

rafter support Lline

Existing plant platform to north

G, beam self wt. 0.82 kN/m 460UB82 assumed
Total beam length 8.2 m
G, per plant beam point onto rafter 3.36 kN

Internal plant platform to south

G, SDL 1 kPa Webforge grating + steelwork
Trib area to end column 12 m2
G, point load to column 12 kN Applied at 3.0m height

LC4: @ - Roof, UDL

Q, Roof 0.25 kPa

LC5: @ - Plant, PL

New plant platform to south

Q, Equipment Lload 9.8 kN total As per structural CADs
Q, per plant beam point onto rafter 2.9 kN 607% load attributed to rafter

Existing plant platform to north

Q, Plant Lload 2.5 kPa Assumed maximum allowance
Platform trib width to each plant beam 0.9 m
W, per beam 2.25 kN/m Over 4.2m, closer to next frame
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Q, point load reaction to rafter

Internal plant platform to south

Q, Equipment Lload

Q, attributed to south end column

LC6: @ - Rigging Left
Rigging load (3 off)
LC7: @ - Rigging Right
Rigging load (2 off)
LC8: Wu

Design Base Pressure
Cp,e Windward

Cp,e Leeward

Cp,e Downward Roof

Cp,i Downward Roof
Ka.Kc

DESIGN LOAD COMBINATIONS

co1 1.35 x (LC1 + LC2 + LC3)

coz 1.2 x (LC1 + LC2 + LC3) +
co3 1.2 x (LC1 + LC2 LC3) +
Cos4 1.2 x (LC1 + LC2 LC3) +
cos 1.2 x (LCT + LC2 LC3) +
coé 1.2 x (LC1T + LC2 LC3) +
cov 1.2 x (LC1 + LC2 LC3) +
cos 1.2 x (LCT + LC2 LC3) +

DESIGN CHECKS AND OUTPUTS

1.

(LC4

(LC4

(LC4

(LC4

(LC&

(LC4

(LC4

O O o o o
0 N NN

.42

.84

kN, total
kN

kN each

kN each

kPa

Conservative max.

LC5)

LC5 + LC6)

LC5 + LC7)

LC5 + LC6 + LC7)

LC5 + LC6) + LC8

LC5 + LC7) + LC8

LC5 + LC7) + LC8

Refer RFEM outputs for all design loads and actions

Refer Toolkit outputs for all member checks

Refer IDEA Statica outputs for connection checks
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Reaction = Pb/L, b = 2.1m, L

= 8.2m

As per structural CADs

North of ridge
Applied to 3 points on

South of ridge

Applied to 2 points on

splice
rafter

splice

rafter

downward Cfig adopted

Internal Cfig, no dominant openings

1.26 + 1.5Q@ (Roof +

1.26G6

1.35G

Plant)

+ 1.5Q

(Roof,Plant,Rigging Left)

1.2G
(Roof,Plant,Rigging

+ 1.5Q
Right)

1.26 + 1.5Q (all)

1.2G + 1.5@(Plant, Rig.

Left) + Wu

1.26 + 1.5Q(Plant, Rig.

Right) + Wu

1.26 + 1.5Q(Plant, Rig.

Left & Right) + Wu
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1 . Basic Objects am
11 MATERIALS
Legend Material Material Analysis
# User-Defined Material No. Material Name Type Model Options
1 300 (flats and sections) | Isotropic | Linear Elastic W Steel Isotropic | Linear Elastic
2 300 (flats and sections) | Isotropic | Linear Elastic W Steel Isotropic | Linear Elastic F4
1.2 SECTIONS
uc uc Section | Material Section Manufacturing It [em] Iy [em?] I [em?] Overall Dimensions
250x250%89. 310x310x158 No. No. Type Type Alcn?] A [cm] A [cm?] b [mm] ‘ h [mm]
5 1 T UC 250x250x89.5 | 1 - 300 (flats and sections) | Typical Column
1 | Standardized - | Hot rolled 104.00 14300.00 4840.00 256.0 260.0
Steel
114.00 74.12 23.56
Typical Column
UB 2 T UC 310x310x158 | 1 - 300 (flats and sections)
530x209%62 1 gtt:gldardzed - | Hot rolled 381.00 38800.00 12500.00 311.0 327.0
201.00 129.33 43.80
3 [ T UB 530x209x82 | 1 - 300 (flats and sections)
1 | Standardized - | Hot rolled 52.60 47700.00 2010.00 209.0 528.0
Steel
105.00 46.16 47.70
1.3 THICKNESSES
Thick. Assigned to Thickness
No. Type Surface No. Material  Symbol | Value | Unit | Nodes Direction
1 Uniform | d : 8.0 mm | 2 - 300 (flats and sections)
Uniform | | 2 |d | 80| mm | |
1.4 LINES
Legend Line Line Length
+1 Member No. Line Type Nodes No. L [m] Position Options Comment
1 Polyline 1,4 6.900 OnZ 7
Polyline 2 Polyline 422 8219 InXZ P
3 Polyline 6,25 4.800 InXZ 7
4 Polyline 35 6.900 P4 F
5) Polyline 27 7.568 1Z V.
6 Polyline 8,11 6.900 OnZz P
7 Polyline 11,23 8.219 InXZ .
8 Polyline 13,26 4.800 InXZ 7
9 Polyline 10,12 6.900 ||z F
10 Polyline 9,14 7.568 1z i1
1 Polyline 15,18 6.900 Onz 7
12 Polyline 18,24 8.219 InXZ 7
13 Polyline 20,27 4.800 InXZ 7
14 Polyline 17,19 6.900 4 #
15 Polyline 16,21 7.568 1z i1
16 Polyline 22,6 4.800 InXzZ Fa
17 Polyline 23,13 4.800 InXZ V.
18 Polyline 24,20 4.800 InXZ P
19 Polyline 255 9417 InXZ .
20 Polyline 26,12 9417 InXZ 7
21 Polyline 27,19 9.417 InXZ Fa
1.5 MEMBERS
Legend Member| Line Member Type Rotation Section Hinge Eccentricity Length
&2 Member Hinge No. No. Section Distribution Type | B [degd] ilklj ilj ifj L[m] | Position
= Member Hinge 1 1 Beam Angle | 000 T 2 - - 6.900 OnZz
.- Nodes on Member Uniform - -
2 2 Beam Angle 000 W T 3 - - 8219 InXz
Uniform - -
3 3 Beam Angle 000 MW T 3 - - 4800 InXz
Uniform - -
4 4 | Beam | | Angle | co0llm T 2 | - - | 6900 |z
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MEMBERS

Member| Line Member Type Rotation Section Hinge Eccentricity Length
No. No. Section Distribution Type | B [degd] ilklj ilj ifj L[m] | Position
I Uniform \ - -
5 5 | Beam M Angle 000/ I 1 = = 7568| ||z
[ Uniform - -
6 6 | Beam | | Angle | 000/l I 2 = = 6.900| OnZz
| M Uniform | | | - - |
7 7 [ Beam M Angle 000 W T 3 1 - 8219 InXz
[ Uniform - -
==
8 8 | Beam [ Angle coomT 3 - - 4800| Inxz
[ Uniform - -
9 9 |M Beam | | Angle | 000/ I 2 - - 6.900| |1Z
| | Uniform | | | - - |
10 10 | Beam M Angle 0.00 I 1 - - 7568 ||z
[ Uniform - -
" " [ Beam W Angle 0.00 I 2 - - 6900, OnZ
[ Uniform - -
12 12 | Beam | | Angle | ooo/mTI 3 1 - 8219| Inxz
| M Uniform | | | - - |
3
13 13 | Beam 1 Angle 000 W T 3 - - 4800 InXz
[ Uniform - -
14 14 | Beam M Angle 000 T 2 = = 6900 |z
[ Uniform - -
15 15 | Beam | | Angle | 000l I 1 - - 7568 ||Z
| [ Uniform | | | 1 - |
=
16 16 | [l Beam [ Angle 000 W I 3 - - 4800 InXz
[ Uniform - -
S
17 17 | Beam M Angle 000 W T B - - 4.800| InXz
[ Uniform - ~
18 18 | M Beam | | Angle | ooo/mI 3 - - 4800| Inxz
| M Uniform | | | - - |
19 19 | Beam [ Angle 000 W I 3 - - 9417| InXzZ
[ Uniform - -
20 20 | Beam M Angle 000 W T B - - 9417 | InXz
[ Uniform 1 -
=5
21 21 | Beam | | Angle | ooo/mI 3 - - 9417| Inxz
| [ Uniform | | | 1 - |
=
Types for Nodes (]
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2.1

NODAL SUPPORTS

Support Translation Spring [kN/m] Rotation Spring [kNm/rad]
No. Nodes No. Coordinate System Cux | Cuy | Cuz Cox | Coy | Coz
1 OO | Hinged
1-3,8-10,15-17 | 1-Global XYz | | | o | o |
6 oMo dad
4-6,11,13,18,20 | 1-Global XYZ O | | o | o | 0O
7 |E¥MO 000
12,19 | 1-Global XYz | | | O O | O | O
3 Types for Members (]
3.1 MEMBER HINGES
Hinge Coordinate | Translation Spring [kN/m] \ Rotation Spring [kNm/rad]
No. System | o | Y | e | G | Gy | Ce
1 000 MM | Local xyz
Local xyz | O | I | O | O ‘ ‘
4  Load Cases & Combinations an
4.1 LOAD CASES
LC ‘
No. Settings Value Unit | To Solve
1 Hel Self-weight
Analysis type Static Analysis
Associated standard B8 AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category HeB Permanent
Self-weight - Factor in direction X 0.000 -
Self-weight - Factor in direction Y 0.000 -
Self-weight - Factor in direction Z -1.000 -
Self-weight mode for geotechnical analysis Normal
2 Hel G, SDL
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category Hel Permanent
Self-weight mode for geotechnical analysis Normal
3 Hel G, Plant SDL
Analysis type Static Analysis
Associated standard B AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category Hel Permanent
Self-weight mode for geotechnical analysis Normal
4 el Q, Roof UDL
Analysis type Static Analysis
Associated standard B8 AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category HeN Imposed action
Self-weight mode for geotechnical analysis Normal
5 el Q, Plant PL
Analysis type Static Analysis
Associated standard B8 AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category HeN |mposed action
Self-weight mode for geotechnical analysis Normal
6 HeN Q, Rigging Left
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category HeN |Imposed action
Self-weight mode for geotechnical analysis Normal
7 HeN Q, Rigging Right
Analysis type Static Analysis
Associated standard B AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category HeN |Imposed action
Self-weight mode for geotechnical analysis Normal

www.dlubal.com

RFEM 6.06.0005 - General 3D structures solved using FEM




4.1

4.2

4.2.1

LOAD CASES
LC ‘
No. Settings Value Unit | To Solve
8 A Wu1
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA1 - Geometrically linear
Action category WM Ultimate wind action
Self-weight mode for geotechnical analysis Normal
LOAD COMBINATIONS
co ‘
No. Settings Value Unit | To Solve
1 19/Es] 1.35*LC1+1.35*LC2+1.35*LC3
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 19E] DS1 - ULS - Strength
2 19/Es] 1.20*LC1 +1.20* LC2 +1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 18] DS1 - ULS - Strength
3 19/Es] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC6
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 19E] DS1 - ULS - Strength
4 1% 1.20*LC1+1.20*LC2+1.20*LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC7
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 18] DS1 - ULS - Strength
5) 19/Es] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC6 + 1.50 * LC7
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 19E] DS1 - ULS - Strength
6 19/Es] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC5 + 1.50 * LC6 + LC8
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 18] DS1 - ULS - Strength
7 19/Es] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC5 + 1.50 * LC7 + LC8
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 19E] DS1 - ULS - Strength
8 19/Es] 1.20*LC1+1.20*LC2+1.20*LC3 +1.50 * LC5 + 1.50 * LC6 + 1.50 * LC7 + LC8
Analysis type Static Analysis
Associated standard Bl AS/NZS 1170.0 | 2002
Static analysis settings SA2 - Second-order (P-A) | Picard | 100 | 1
Design Situation 18] DS1 - ULS - Strength
LOAD COMBINATIONS - INCLUDED LOAD CASES
co
No. Factor Load Case
1 19/Es] 1.35*LC1+1.35*LC2+1.35*LC3
1.35 | el LC1
1.35 | HeH LC2
1.35 | H€H LC3
2 19/Es] 1.20*LC1+1.20*LC2 +1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5
1.20 | €W LC1
1.20 | HeH LC2
1.20 | HeH LC3
1.50 | em LC4
1.50 | @MW LC5
3 19/Es] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC6
1.20 | €M LC1
1.20 | HeH LC2
1.20 | He€H LC3
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4.2.1

4.3

LOAD COMBINATIONS - INCLUDED LOAD CASES

co
No. Factor

Load Case

1.50 | em LC4
1.50 | HeHW LC5
1.50 | @MW LC6

1.20 | lCH LC1
1.20 | HCH LC2
1.20 | HCH LC3
1.50 | Wem LC4
1.50 | Wem LC5
1.50 | em LC7

5 19/Es] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC6 + 1.50 * LC7

1.20 | HeH LC1
1.20 MM LC2
1.20  HeH LC3
1.50 | Wem LC4
1.50 | em LC5
1.50 | Wem LC6
1.50 | lem LC7

19E] 1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC7

6 I9jEs] 1.20*LC1+1.20*LC2+1.20*LC3 +1.50 * LC5 + 1.50 * LC6 + LC8

1.20 | HeH LC1
1.20 | HCH LC2
1.20 | HC€H LC3
1.50 | HeHW LC5
1.50 | @MW LC6
1.00 | AU LC8

1.20 | HeH LC1
1.20 | HeH LC2
1.20  HCH LC3
1.50 | Wem LC5
1.50 | mem LC7
1.00 | W7 LC8

1.20 | HeH LC1
1.20 | HCH LC2
1.20  HCH LC3
1.50 | lem LC5
1.50 | Wem LC6
1.50 | lem LC7
1.00 | AW LC8

STATIC ANALYSIS SETTINGS

7 9% 1.20*LC1+1.20*LC2+1.20*LC3 + 1.50 * LC5 + 1.50 * LC7 + LC8

8 19/Es] 1.20*LC1 +1.20* LC2 +1.20 *LC3 + 1.50 * LC5 + 1.50 * LC6 + 1.50 * LC7 + LC8

Settings ‘ ‘
No. Description Symbol Value Unit
1 Geometrically linear
Analysis type Geometrically linear
Modify standard precision and tolerance settings ]
Modify loading by multiplier factor ]
Displacements due to member load of type 'Pipe ]
internal pressure' (Bourdon effect)
Method for equation system Direct
Plate bending theory Mindlin
Activate mass conversion to load O
Asymmetric direct solver
Equilibrium for undeformed structure ]
2 Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method for nonlinear analysis M Picard
Maximum number of iterations 100
Number of load increments 1
Modify standard precision and tolerance settings ]
Ignore all nonlinearities O
Modify loading by multiplier factor ]
Consider favorable effect due to tension in members
Displacements due to member load of type 'Pipe ]
internal pressure' (Bourdon effect)
Refer internal forces to deformed structure
Refer internal forces to deformed structure for axial
forces
Refer internal forces to deformed structure for shear
forces
Refer internal forces to deformed structure for
moments
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43 STATIC ANALYSIS SETTINGS

Settings
No. Description Symbol Value Unit

Method for equation system Direct

Plate bending theory Mindlin

Activate mass conversion to load ]

Asymmetric direct solver
[
O

Equilibrium for undeformed structure
Stability check based on deformation rate

8 M Large deformations | Newton-Raphson | 100 | 1
Analysis type M Large deformations
Iterative method for nonlinear analysis Newton-Raphson
Maximum number of iterations 100

Number of load increments 1

Modify standard precision and tolerance settings
Ignore all nonlinearities

Modify loading by multiplier factor

Consider favorable effect due to tension in members
Try to calculate unstable structure

Displacements due to member load of type 'Pipe
internal pressure' (Bourdon effect)

OOxOO0

Method for equation system Direct
Plate bending theory Mindlin
Activate mass conversion to load ]
Asymmetric direct solver
Equilibrium for undeformed structure ]
Stability check based on deformation rate ]
5 Guide Objects [ 1]
5.1 COORDINATE SYSTEMS
System \ Coordinates \ Rotation \
No. Type | Symbol | Value | Unit |Sequence| Symbol | Value | Unit | Comment
1 Global XYZ
6  Static Analysis Results an
61 SUMMARY Static Analysis
\ \ \
Description | Value | Unit | Notes
el | C1 - Self-weight
Sum of loads and sum of support forces
Sum of loads in X 0.00 | kN
Sum of support forces in X 0.00| kN
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -150.08 | kN
Sum of support forces in Z -150.08 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 0.00 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -0.7 | mm Member No. 19, x: 2478 m
Maximum displacement in Y-direction 0.0, mm
Maximum displacement in Z-direction -2.7 | mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 2.7 mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -0.66 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Maximum value of element of stiffness matrix on diagonal 6.21e+12| —
Minimum value of element of stiffness matrix on diagonal 278407.00 | -
Stiffness matrix determinant 1.44e+14552 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 1 - Geometrically linear
Analysis type Geometrically linear
Modify loading by multiplier factor ]
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
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6.1 SUMMARY Static Analysis
Description Value ‘ Unit ‘ Notes
el [ C2-G, SDL
Sum of loads and sum of support forces
Sum of loads in X 0.00 kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -215.71| kN
Sum of support forces in Z -215.71| kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 34.28 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -2.2| mm Member No. 19, x: 2478 m
Maximum displacement in Y-direction 0.0, mm
Maximum displacement in Z-direction -89 mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 89 mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -2.16 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278407.00 | -
Stiffness matrix determinant 1.44e+14552 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 1 - Geometrically linear
Analysis type Geometrically linear
Modify loading by multiplier factor O \ \
Asymmetric direct solver | |
Method for Equation System Direct
Plate bending theory Mindlin
el | C3- G, Plant SDL
Sum of loads and sum of support forces
Sum of loads in X 0.00 kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -93.60 | kN
Sum of support forces in Z -93.60 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 774.03 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -2.1| mm Member No. 19, x: 3.470 m
Maximum displacement in Y-direction 0.0 mm
Maximum displacement in Z-direction -3.8| mm Member No. 21, x: 3.470 m
Maximum vectorial displacement 3.8/ mm Member No. 21, x: 3.470 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -1.03 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Maximum value of element of stiffness matrix on diagonal 6.21e+12| —
Minimum value of element of stiffness matrix on diagonal 278407.00 | --
Stiffness matrix determinant 1.44e+14552 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 1 - Geometrically linear
Analysis type Geometrically linear
Modify loading by multiplier factor O \ \
Asymmetric direct solver | |
Method for Equation System Direct
Plate bending theory Mindlin
el LC4 - Q, Roof UDL
Sum of loads and sum of support forces
Sum of loads in X 0.00 | kN \
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00 kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -134.82 | kN
Sum of support forces in Z -134.82 | kN Deviation: 0.00 %
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61 SUMMARY Static Analysis

Description Value ‘ Unit ‘ Notes

Resultant of reactions

Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 2143 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations

Maximum displacement in X-direction -1.4| mm Member No. 19, x: 2478 m
Maximum displacement in Y-direction 0.0) mm

Maximum displacement in Z-direction -5.5| mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 55| mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad

Maximum rotation about Y-axis -1.35 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad

Calculation statistic

Maximum value of element of stiffness matrix on diagonal 6.21e+12| -

Minimum value of element of stiffness matrix on diagonal 278407.00 | --

Stiffness matrix determinant 1.44e+14552 | -

Infinity Norm 1.25e+13 | -

Static Analysis Settings No. 1 - Geometrically linear

Analysis type Geometrically linear

Modify loading by multiplier factor ]

Asymmetric direct solver

Method for Equation System Direct

Plate bending theory Mindlin

oW LC5-Q, Plant PL
Sum of loads and sum of support forces

Sum of loads in X 0.00 kN

Sum of support forces in X 0.00 | kN

Sum of loads in Y 0.00 kN

Sum of support forces in Y 0.00 | kN

Sum of loads in Z -40.20 | kN

Sum of support forces in Z -40.20 | kN Deviation: 0.00 %

Resultant of reactions

Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 215.55| kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations

Maximum displacement in X-direction -0.9| mm Member No. 19, x: 3.617 m
Maximum displacement in Y-direction 0.0/ mm

Maximum displacement in Z-direction -1.6| mm Member No. 21, x: 3.617 m
Maximum vectorial displacement 1.6 | mm Member No. 21, x: 3.617 m
Maximum rotation about X-axis 0.00 | mrad

Maximum rotation about Y-axis -0.44 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad

Calculation statistic

Maximum value of element of stiffness matrix on diagonal 6.21e+12| -

Minimum value of element of stiffness matrix on diagonal 278407.00 | -

Stiffness matrix determinant 1.44e+14552 | -

Infinity Norm 1.25e+13 | -

Static Analysis Settings No. 1 - Geometrically linear

Analysis type Geometrically linear

Modify loading by multiplier factor ]

Asymmetric direct solver

Method for Equation System Direct

Plate bending theory Mindlin

Hem LC6 - Q Rigging Left
Sum of loads and sum of support forces

Sum of loads in X 0.00 kN

Sum of support forces in X 0.00 | kN

Sum of loads in Y 0.00 | kN

Sum of support forces in Y 0.00 | kN

Sum of loads in Z -45.00 | kN

Sum of support forces in Z -45.00 | kN Deviation: 0.00 %

Resultant of reactions

Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y -323.97 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations

Maximum displacement in X-direction 25 mm Member No. 5, x: 5.676 m
Maximum displacement in Y-direction 0.0/ mm

Maximum displacement in Z-direction -3.8| mm Member No. 12, x: 5.802 m
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6.1 SUMMARY Static Analysis
Description Value Unit Notes

Maximum vectorial displacement 3.8/ mm Member No. 12, x: 5.802 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis 0.99 | mrad Member No. 12, x: 0.000 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278407.00 | -
Stiffness matrix determinant 1.44e+14552 | -
Infinity Norm 1.25e+13 | —-
Static Analysis Settings No. 1 - Geometrically linear
Analysis type Geometrically linear
Modify loading by multiplier factor
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin

lem LC7 - Q Rigging Right
Sum of loads and sum of support forces
Sum of loads in X 0.00 | kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00| kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -30.00 | kN
Sum of support forces in Z -30.00 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 103.65 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -1.6 | mm Member No. 5, x: 5.676 m
Maximum displacement in Y-direction 0.0 mm
Maximum displacement in Z-direction -3.6 | mm Member No. 21, x: 1.487 m
Maximum vectorial displacement 3.6 mm Member No. 21, x: 1.487 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis 0.71| mrad Member No. 13, x: 0.960 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278407.00 | -
Stiffness matrix determinant 1.44e+14552 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 1 - Geometrically linear
Analysis type Geometrically linear
Modify loading by multiplier factor
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin

AW LC8 - Wut
Sum of loads and sum of support forces
Sum of loads in X 109.71 | kN
Sum of support forces in X 109.71 | kN Deviation: 0.00 %
Sum of loads in Y 0.00| kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -144.43 | kN
Sum of support forces in Z -144.43 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y -165.32 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction 23.5| mm Member No. 2, x: 4.835 m
Maximum displacement in Y-direction 0.0 mm
Maximum displacement in Z-direction -5.9| mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 24.0 | mm Member No. 2, x: 4.835 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis 4.65 | mrad Member No. 4, x: 0.000 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278407.00 | -
Stiffness matrix determinant 1.44e+14552 | -
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6.1 SUMMARY Static Analysis
Description Value Unit Notes
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 1 - Geometrically linear
Analysis type Geometrically linear
Modify loading by multiplier factor ]
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
18/E] DS1 - ULS - Strength
Maximum deformations
Maximum displacement in X-direction 21.6| mm Member No. 2, x: 5479 m | CO6
Maximum displacement in Y-direction 0.0/ mm
Maximum displacement in Z-direction -34.2| mm Member No. 21, x: 2.974 m| CO4
Maximum vectorial displacement 34.3| mm Member No. 21, x: 2.974 m| CO1
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -8.31 | mrad Member No. 21, x: 9.417 m| CO4
Maximum rotation about Z-axis 0.00 | mrad
9% CO1-1.35*LC1 +1.35*LC2 + 1.35*LC3
Sum of loads and sum of support forces
Sum of loads in X 0.00 kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00| kN
Sum of support forces in Y 0.00| kN
Sum of loads in Z -620.18 | kN
Sum of support forces in Z -620.18 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 1089.98 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -7.0 mm Member No. 19, x: 2.974 m
Maximum displacement in Y-direction 0.0, mm
Maximum displacement in Z-direction -20.8| mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 20.8| mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -5.19 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278404.00 | --
Stiffness matrix determinant 7.59e+14551 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100
Number of load increments 1
Modify loading by multiplier factor ]
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
19)Es] CO2-1.20*LC1 +1.20* LC2 + 1.20 * LC3 + 1.50 * LC4 + 1.50 * LC5
Sum of loads and sum of support forces
Sum of loads in X 0.00 kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00 kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -813.80 | kN
Sum of support forces in Z -813.80 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 1323.06 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction 9.7 | mm Member No. 19, x: 2.974 m
Maximum displacement in Y-direction 0.0 mm
Maximum displacement in Z-direction -29.1| mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 29.2 | mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -7.30 | mrad Member No. 21, x: 9.417 m
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6.1 SUMMARY Static Analysis
Description Value Unit Notes
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| --
Minimum value of element of stiffness matrix on diagonal 278403.00 | -
Stiffness matrix determinant 5.87e+14551 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100
Number of load increments 1
Modify loading by multiplier factor O
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
19jEs] CO3-1.20*LC1+1.20*LC2 +1.20 * LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC6
Sum of loads and sum of support forces
Sum of loads in X 0.00| kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00 kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -881.30 | kN
Sum of support forces in Z -881.30| kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 837.93 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -6.6 | mm Member No. 1, x: 5.421 m
Maximum displacement in Y-direction 0.0/ mm
Maximum displacement in Z-direction -26.4 | mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 26.5| mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -6.79 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| —
Minimum value of element of stiffness matrix on diagonal 278403.00 | -
Stiffness matrix determinant 5.44e+14551 | --
Infinity Norm 1.25e+13 | --
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100
Number of load increments 1
Modify loading by multiplier factor O
Consider favorable effects due to tension forces of members ‘
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
9B CO4-1.20*LC1+1.20*LC2+1.20 *LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC7
Sum of loads and sum of support forces
Sum of loads in X 0.00| kN
Sum of support forces in X 0.00 | kN
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -858.80 | kN
Sum of support forces in Z -858.80 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 1477.75 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -11.9| mm Member No. 19, x: 2478 m
Maximum displacement in Y-direction 0.0 mm
Maximum displacement in Z-direction -34.2 | mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 34.3 | mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
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6.1 SUMMARY Static Analysis
Description Value Unit Notes
Maximum rotation about Y-axis -8.31| mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278402.00 | --
Stiffness matrix determinant 5.44e+14551 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100
Number of load increments 1
Modify loading by multiplier factor ]
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
19/Es] CO5-1.20*LC1 +1.20 * LC2 + 1.20 * LC3 + 1.50 * LC4 + 1.50 * LC5 + 1.50 * LC6 + 1.50 * LC7
Sum of loads and sum of support forces
Sum of loads in X 0.00| kN
Sum of support forces in X 0.00| kN
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -926.30 | kN
Sum of support forces in Z -926.30 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 992.61 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction -85 mm Member No. 19, x: 2478 m
Maximum displacement in Y-direction 0.0, mm
Maximum displacement in Z-direction -31.5| mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 31.6 | mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -7.80 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278402.00 | --
Stiffness matrix determinant 5.04e+14551 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100 ‘
Number of load increments 1
Modify loading by multiplier factor ]
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
18] CO6-1.20*LC1+1.20*LC2+1.20 * LC3 + 1.50 * LC5 + 1.50 * LC6 + LC8
Sum of loads and sum of support forces
Sum of loads in X 109.71 | kN
Sum of support forces in X 109.71| kN Deviation: 0.00 %
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -823.50 | kN
Sum of support forces in Z -823.50 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 647.40 | kKNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction 21.6 | mm Member No. 2, x: 5479 m
Maximum displacement in Y-direction 0.0/ mm
Maximum displacement in Z-direction 241 | mm Member No. 21, x: 3.470 m
Maximum vectorial displacement 24.8 | mm Member No. 2, x: 5.479 m
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6.1 SUMMARY Static Analysis
Description Value Unit Notes
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -6.21 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278403.00 | -
Stiffness matrix determinant 4.21e+14551 | -
Infinity Norm 1.25e+13 | —-
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100
Number of load increments 1
Modify loading by multiplier factor ]
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
198§ CO7-1.20*LC1+1.20*LC2 +1.20 * LC3 + 1.50 * LC5 + 1.50 * LC7 + LC8
Sum of loads and sum of support forces
Sum of loads in X 109.71 | kN
Sum of support forces in X 109.71 | kN Deviation: 0.00 %
Sum of loads in Y 0.00 kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -801.00 | kN
Sum of support forces in Z -801.00 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 1287.17 | kNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction 16.8 | mm Member No. 4, x: 5.520 m
Maximum displacement in Y-direction 0.0/ mm
Maximum displacement in Z-direction -31.9| mm Member No. 21, x: 2.974 m
Maximum vectorial displacement 31.9| mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -7.74 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| --
Minimum value of element of stiffness matrix on diagonal 278402.00 | -
Stiffness matrix determinant 4.21e+14551 | -
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100 \
Number of load increments 1
Modify loading by multiplier factor O
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
195§ CO8-1.20*LC1+1.20*LC2+1.20 * LC3 + 1.50 * LC5 + 1.50 * LC6 + 1.50 * LC7 + LC8
Sum of loads and sum of support forces
Sum of loads in X 109.71 | kN
Sum of support forces in X 109.71 | kN Deviation: 0.00 %
Sum of loads in Y 0.00 | kN
Sum of support forces in Y 0.00 | kN
Sum of loads in Z -868.50 | kN
Sum of support forces in Z -868.50 | kN Deviation: 0.00 %
Resultant of reactions
Resultant of reactions about X 0.00 | kNm At center of gravity of model (13.440, 0.000, -9.833 m)
Resultant of reactions about Y 802.57 | kKNm At center of gravity of model
Resultant of reactions about Z 0.00 | kNm At center of gravity of model
Maximum deformations
Maximum displacement in X-direction 19.8 | mm Member No. 4, x: 5.914 m
Maximum displacement in Y-direction 0.0/ mm
Maximum displacement in Z-direction -29.2 | mm Member No. 21, x: 2.974 m
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6.1 SUMMARY Static Analysis
Description Value Unit Notes
Maximum vectorial displacement 29.2| mm Member No. 21, x: 2.974 m
Maximum rotation about X-axis 0.00 | mrad
Maximum rotation about Y-axis -7.23 | mrad Member No. 21, x: 9.417 m
Maximum rotation about Z-axis 0.00 | mrad
Calculation statistic
Number of iterations 2
Maximum value of element of stiffness matrix on diagonal 6.21e+12| -
Minimum value of element of stiffness matrix on diagonal 278402.00 | -
Stiffness matrix determinant 3.90e+14551 | --
Infinity Norm 1.25e+13 | -
Static Analysis Settings No. 2 - Second-order (P-A) | Picard | 100 | 1
Analysis type Second-order (P-A)
Iterative method Picard
Maximum number of iterations 100
Number of load increments 1
Modify loading by multiplier factor ]
Consider favorable effects due to tension forces of members
Asymmetric direct solver
Method for Equation System Direct
Plate bending theory Mindlin
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62 MODEL, IN DIRECTION +Y
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In direction +Y

www.dlubal.com

F

RFEM 6.06.0005 - General 3D structures solved using FEM



6.3 LC2:, LOADING, IN DIRECTION +Y Static Analysis
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6.4 LC3:, LOADING, IN DIRECTION +Y Static Analysis

LC3 - G, Plant SDL In direction +Y
Loads [kN]
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5 LC4:, LOADING, IN DIRECTION +Y Static Analysis
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66 LC5:, LOADING, IN DIRECTION +Y Static Analysis

LC5-Q, Plant PL In direction +Y
Loads [kN]
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67 LC6:, LOADING, IN DIRECTION +Y

Static Analysis
LCé - Q, Rigging Left In direction +Y
Loads [kN]
Static Analysis 5000 5.000 5.000
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6.8 LC7:, LOADING, IN DIRECTION +Y Static Analysis

LC7 - Q, Rigging Right In direction +Y
Loads [kN]
Static Analysis 5.000 5.000
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69 LC8:, LOADING, IN DIRECTION +Y Static Analysis

LC8 - Wul In direction +Y
Loads [kN/m]
Static Analysis
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6.10 DS1: ENVELOPE VALUES - MAX AND MIN VALUES, INTERNAL FORCES M,, LOADING, IN

DIRECTION +Y

DS1 - ULS - Strength
Static Analysis
Moments M, [kNm]

Static Analysis

In direction +Y
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max M, : 174.13 | min M, :-237.89 kNm
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611
DIRECTION +Y

DS1 - ULS - Strength
Static Analysis
Forces V, [kN]
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DS1: ENVELOPE VALUES - MAX AND MIN VALUES, INTERNAL FORCES V;, LOADING, IN

Static Analysis

In direction +Y
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612 DS1: ENVELOPE VALUES - MIN VALUES, INTERNAL FORCES N, LOADING, IN DIRECTION +Y

DS1 - ULS - Strength
Static Analysis
Forces N [kN]

-15.98
-4934e o

-62.12¢ o

-12.52
-39.15¢ &

-51.96¢ o

-12.51
-38.94¢ &

-51.76¢ o

max N :-8.58 | min N:-172.53 kN

-17.24

g~ 144:480 88
-152.44¢ .

-18.37

§:164.32¢ §d
-172.29e 3

-15.78

§164.569 §s
-172.53e '

-11.87
H

-12.34
H

-9.87
§

Static Analysis

In direction +Y

-16.31
“64.70% o
-95.76e¢ .
-15.54
“558T« 8
-86.92e¢ .
-12.87
-56.34s 3
-87.46¢ .
5.000 m

www.dlubal.com

RFEM 6.06.0005 - General 3D structures solved using FEM



PhelanShilo

Wind Analysis

WIND Phelan Shilo Partners Pty Ltd
Design: (Wind Analysis) Melbourne, Non-temporary structure

Importance: All other structures not included in 1,3 or 4, Life = 50 years, Non-Cyclonic, APE = 500 years, APE.Serv = 25 years

Pressures: Wu.max = 0.84kPa, Ws/Wu =0.68

Location - Fig 3.1(A), 3.1(B)

Location = Melbourne

Region = A Figure 3.1(A)

Sub region = 5 Figure 3.1(A)
Cyclonic = N (Y)es, (N)o Table 3.2(A) Circular/polygonal = N (Y)es,(N)o - Cl 3.3(a)
Importance All other structures not included in 1,3 or 4
Importance level = 2 1,2,3,4,(C)ustom
Design working life = 50 Years
Annual prob. of exceedance (APE) = 1/ 500 years AS1170.0 - Table F2
Annual prob. of exceed. Serv. (APE.s) = 1/ 25 years AS1170.0 - Appendix C

Design wind speed (Vdes,q) - Cl 2.3

Ultimate regional wind speed (VR) = 45 m/s For a 1/500 APE - Table 3.1
Serv. regional wind speed (VR.s) = 37 m/s For a 1/25 APE.s - Table 3.1
Climate change multiplier(Mc) = 1.00 Table 3.3
Minimum ultimate speed (Vdes,0) = 30 m/s-Cl 2.3
Ratio VR.s / VR = 0.82
Ratio Ws / Wu = 0.68

Design wind data for non-cyclonic areas with APE of 1:500 years

Dir (b) Vdes,0 Wu Ws Dir (b) Vdes.0 Wu Ws
m/s (GE] kPa m/s kPa kPa

N 35.5 0.76 0.51 NE 355 0.76 0.51

S 35.5 0.76 0.51 sw 374 0.84 0.57

E 30.0 0.54 0.37 SE 30.0 0.54 0.37
w 37.4 0.84 0.57 NW 374 0.84 0.57

Site wind data for non-cyclonic areas with APE of 1:500 years

Dir (b) Mmd (*1) VR*Mc*Md  Ave. Ht (2) Cat Mz,cat Ms Mt Vsit,B Wou.sit

m/s m m/s kPa

N 0.95 42.8 7.5 3 0.83 1.00 1.00 355 0.76
NE 0.80 36.0 7.5 3 0.83 1.00 1.00 30.0 0.54

E 0.80 36.0 7.5 3 0.83 1.00 1.00 30.0 0.54
SE 0.80 36.0 7.5 3 0.83 1.00 1.00 30.0 0.54
S 0.80 36.0 7.5 3 0.83 1.00 1.00 30.0 0.54
SwW 0.95 42.8 7.5 3 0.83 1.00 1.00 355 0.76
w 1.00 45.0 7.5 3 0.83 1.00 1.00 37.4 0.84
NW 0.95 42.8 7.5 3 0.83 1.00 1.00 355 0.76

*1 - Refer to Table 3.2 and Cl 3.3, TC interpolated
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PhelanShilo

530UB82 Rafter - ULS Envelope - Critical Hogging

STEEL MEMBER V5.14 Phelan Shilo Partners Pty Ltd

Doubly symmetric and compact

Section: (530UB82 Rafter - ULS Envelope - Critical Hogging) 530UB82.0 (G300)
Bending: Mx* = 240.0kNm < gMb(4800,am=1.70) = 517.6kNm, gMb(am=1) = 304.5kNm 0K (0.46)
No minor bending
Shear: Vx* = 83.0kN < gVvm = 875.9kN (Web area full depth) OK (0.09)
No minor shear
Compression:  Nc* =20.0kN < gNc = 1158.1kN OK (0.02)
Combined: In-plane = 0.44, Out-of-plane = 0.48 OK (0.48)
Tension: No tension
Torsion: No torsion
Bending & Shear - Section 5 Max. restraint (2.5% flange force) = 11.7 kN
(M* to include first order amplification as required - Cl 4.4.2)
Analysis values = M (M)anual, (L)eft, Position (X) from analysis, (R)ight, (C)ritical
Major bending (Mx*) = 240.0 kNm Major bending (Mx*) = 240 kNm
Minor bending (My*) = 0.000 kNm Minor bending (My*) = 0 kNm
Shear Force (Vx*) = 83.0 kN Torsion (Mz*) = 0 kNm
Shear Force (Vy*) = 0.000 kN Shear Force (Vx*) = 83 kN
Effective length factor (ke) = Calc Shear Force (Vy*) = 0 kN
ke = (kt=1.00)*(kl=1.00)*(kr=1.00) = 1.00 (From Le Tab) Span / Segment Length (L) = 4800 mm
Effective length (Le = L¥ke) = 4800 mm Moment modification factor (am)= 1.70
6= 0.9 Table 3.4
PMsx = 558.9 kNm Bending (x) = OK (0.46)
#Mbx(am=1) = 304.5 kNm
#Mbx = 517.6 kNm Consgr‘vatiye value adopted, Shear = OK (0.09)
straight line segment assumed,
#Msy = 78.0 kKNm |moment reversal occurs
gVv = 875.9 kN
oVvm = 875.9 kN Ix = 477.0 x105 mm*
oMz = 6.46 kNm S.Wt = 0.825 kN/m

Compression - Section 6

Axial compression (Nc*) = 20.0 kN Axial compression (Nc*) = 20 kN
Major axis length (Lx) = 14800 mm Eff. X length factor (kex) = 1.00
Minor axis length (Ly) = 4800 mm Eff. Y length factor (key) = 1.00

Braced or Sway member = S (B)raced, (S)way

Major axis effective length (Lex) = 14800 mm
@Ns = 2557.2 kN Minor axis effective length (Ley) = 4800 mm
#Ncx(kex=1.00) = 1875.9 kN
In-Plane gNcx(kex=1.00) = 1875.9 kN Compression = OK (0.02)
@#Ncy(key=1.00) = 1158.1 kN Bending & Comp. = OK (0.48)
In-Plane gNcy(key=1.00) = 1158.1 kN
@Nc = 1158.1 kN

Tension - Section 7 (No tension)

Axial tension (Nt*) = 0.0 kN Axial tension (Nt*) = 0 kN
kt = 1.00 Table 7.3.2
oNt = 2835.0 kN
Combined
BMrxt = 558.9 kNm gMixt = 558.9 kNm gMoxt = 517.6 kNm
#Mrxc = 554.5 kNm #Mixc = 552.9 kNm gMoxc = 508.7 kNm
BMryt = 78.0 kNm gMiyc = 76.7 kNm PMtx = 517.6 kNm
@Mryc = 77.4 kNm dMcx = 508.7 kNm

Created at 1:59 PM on Thursday, 14 November 2024 by Structural Toolkit®, © Space Gass Pty Ltd (Page 1 of 1)



PhelanShilo

530UB82 Rafter - ULS Envelope - Sagging

STEEL MEMBER V5.14 Phelan Shilo Partners Pty Ltd

Doubly symmetric and compact

Section: (530UB82 Rafter - ULS Envelope - Sagging) 530UB82.0 (G300)
Bending: Mx* = 175.0kNm < gMb(1200,am=1.00) = 552.5kNm, gMb(am=1) = 552.5kNm 0K (0.32)
No minor bending
Shear: Vx* = 85.0kN < gVvm = 875.9kN (Web area full depth) OK (0.10)
No minor shear
Compression:  Nc* =20.0kN < gNc = 1158.1kN OK (0.02)
Combined: In-plane = 0.32, Out-of-plane = 0.33 0K (0.33)
Tension: No tension
Torsion: No torsion
Bending & Shear - Section 5 Max. restraint (2.5% flange force) = 8.5 kN
(M* to include first order amplification as required - Cl 4.4.2)
Analysis values = M (M)anual, (L)eft, Position (X) from analysis, (R)ight, (C)ritical
Major bending (Mx*) = 175.0 kNm Major bending (Mx*) = 175 kNm
Minor bending (My*) = 0.000 kNm Minor bending (My*) = 0 kNm
Shear Force (Vx*) = 85.0 kN Torsion (Mz*) = 0 kNm
Shear Force (Vy*) = 0.000 kN Shear Force (Vx*) = 85 kN
Effective length factor (ke) = Calc Shear Force (Vy*) = 0 kN
ke = (kt=1.00)*(kl=1.00)*(kr=1.00) = 1.00 (From Le Tab) Span / Segment Length (L) 1200 mm
Effective length (Le = L¥ke) = 1200 mm Moment modification factor (ar) = 1.00
0= 0.9 Table 3.4
PMsx = 558.9 kNm Bending (x) = OK (0.32)
#Mbx(am=1) = 552.5 kNm
#Mbx = 552.5 kNm |Purlin Spacing to top flange | Shear = OK (0.10)
@Msy = 78.0 kNm
gVv = 875.9 kN
gVvm = 875.9 kN Ix = 477.0 x10° mm*
oMz = 6.46 kNm S.Wt = 0.825 kN/m
Compression - Section 6
Axial compression (Nc*) = 20.0 kN Axial compression (Nc*) = 20 kN
Major axis length (Lx) = 14800 mm Eff. X length factor (kex) = 1.00
Minor axis length (Ly) = 4800 mm Eff. Y length factor (key) = 1.00
Braced or Sway member = S (B)raced, (S)way
Major axis effective length (Lex) = 14800 mm
@Ns = 2557.2 kN Minor axis effective length (Ley) = 4800 mm
@Ncx(kex=1.00) = 1875.9 kN
In-Plane gNcx(kex=1.00) = 1875.9 kN Compression = OK (0.02)
@#Ncy(key=1.00) = 1158.1 kN Bending & Comp. = OK (0.33)
In-Plane gNcy(key=1.00) = 1158.1 kN
@Nc = 1158.1 kN
Tension - Section 7 (No tension)
Axial tension (Nt*) = 0.0 kN Axial tension (Nt*) = 0 kN
kt = 1.00 Table 7.3.2
oNt = 2835.0 kN
Combined
@Mrxt = 558.9 kNm pMixt = 558.9 kNm @Moxt = 552.5 kNm
#Mrxc = 554.5 kNm #Mixc = 552.9 kNm @Moxc = 543.0 kNm
@Mryt = 78.0 kNm gMiyc = 76.7 kNm PMtx = 552.5 kNm
@Mryc = 77.4 kNm dMcx = 543.0 kNm

Created at 1:59 PM on Thursday, 14 November 2024 by Structural Toolkit®, © Space Gass Pty Ltd (Page 1 of 1)



Designed: KARS

250UC90 Column - ULS Envelope

STEEL MEMBER V5.14 Phelan Shilo Partners Pty Ltd

Doubly symmetric and compact

Section: (250UC90 Column - ULS Envelope) 250UC89.5 (G300)
Bending: Mx* = 54.8kNm < pMb(7600,am=1.75) = 310.0kNm, pMb(am=1) = 204.3kNm 0K (0.18)
No minor bending
Shear: No major shear
No minor shear
Compression:  Nc* =175.0kN < gNc = 1157.7kN OK (0.15)
Combined: In-plane = 0.26, Out-of-plane = 0.33 0K (0.33)
Tension: No tension
Torsion: No torsion

Bending & Shear - Section 5

Max. restraint (2.5% flange force) =

5.6 kN

Analysis values =

(M* to include first order amplification as required - Cl 4.4.2)
M (M)anual, (L)eft, Position (X) from analysis, (R)ight, (C)ritical

Major bending (Mx*) = 54.8 kNm Major bending (Mx*) = 54.75 kNm
Minor bending (My*) = 0.000 kNm Minor bending (My*) = 0 kNm
Shear Force (Vx*) = 0.000 kN Torsion (Mz*) = 0 kNm
Shear Force (Vy*) = 0.000 kN Shear Force (Vx*) = 0 kN
Effective length factor (ke) = Calc Shear Force (Vy*) = 0 kN
ke = (kt=1.00)*(kl=1.00)*(kr=1.00) = 1.00 (From Le Tab) Span / Segment Length (L) = 7600 mm
Effective length (Le = L¥ke) = 7600 mm Moment modification factor (am) = 1.75
0= 0.9 Table 3.4
PMsx = 310.0 kNm Bending (x) = OK (0.18)
#Mbx(am=1) = 204.3 kNm
#Mbx = 310.0 kNm
@Msy = 142.9 kNm
gVv = 471.7 kN
gVvm = 471.7 kN Ix = 143.0 x10° mm*
oMz = 9.09 kNm S.Wt = 0.896 kN/m
Compression - Section 6
Axial compression (Nc*) = 175.0 kN Axial compression (Nc*) = 175 kN
Major axis length (Lx) = 7600 mm Eff. X length factor (kex) = 1.00
Minor axis length (Ly) = 7600 mm Eff. Y length factor (key) = 1.00
Braced or Sway member = B (B)raced, (S)way
Major axis effective length (Lex) = 7600 mm
@Ns = 2872.8 kN Minor axis effective length (Ley) = 7600 mm
#Nex(kex=1.00) = 2115.6 kN
In-Plane gNcx(kex=1.00) = 2115.6 kN Compression = OK (0.15)
@#Ncy(key=1.00) = 1157.7 kN Bending & Comp. = OK (0.33)
In-Plane gNcy(key=1.00) = 1157.7 kN
@Nc = 1157.7 kN
Tension - Section 7 (No tension)
Axial tension (Nt*) = 0.0 kN Axial tension (Nt*) = 0 kN
kt = 1.00 Table 7.3.2
oNt = 2872.8 kN
Combined
@Mrxt = 310.0 kNm pMixt = 310.0 kNm @Moxt = 310.0 kNm
#Mrxc = 291.1 kNm #Mixc = 284.3 kNm @Moxc = 263.1 kNm
@Mryt = 142.9 kNm gMiyc = 121.3 kNm PMtx = 310.0 kNm
@Mryc = 134.2 kNm dMcx = 263.1 kNm

Created at 2:00 PM on Thursday, 14 November 2024 by Structural Toolkit®, © Space Gass Pty Ltd (Page 1 of 1)



Project:
Project no:
Author:

Material

Steel 3679.1-300, 3678-250

Project item CON2

Design
Name CON2
Description Rafter Moment Splice
Analysis Joint design resistance
Members
Geometry
Name Cross-section B- Dn[iTctlon Y- [PoitCh
B1 1-530UB82 0.0 0.0
B2 1-530UB82 180.0 0.0

Supports and forces

Name Support

B1/end
B2 /end N-Vy-Vz-Mx-My-Mz

//#]={=] StatiCa®

Calculate yesterday'’s estimates

a - Rotation Offset ex Offset ey Offset ez

[l
0.0
0.0

Node
Node

[mm] [mm] [mm]
Forces in X
[mm]




Project:

Project no: //#]=]=] StatiCa®
Author: Calculate yesterday's estimates
Cross-sections
Name Material
1-530UB82 3679.1-300
Bolts
N Bolt bl Diameter fy Gross area
ame olt assembly [mm] [MPa] [mmz]
M24 8.8 M24 8.8 24 830.0 452
Load effects
N Vy Vz Mx My Mz
Name Member [KN] [KN] [KN] [kNm] [kNm] [kNm]
LE1 B1/End 0.0 0.0 0.0 0.0 200.0 0.0
LE2 B1/End 0.0 0.0 -85.0 0.0 200.0 0.0
Check
Joint design resistance
Resistance
Loads [%]
LE1 158.1
LE2 156.3
z,Pl Maamal
: . W =FlPlates =07 %
160.0 Desugn resistance E,Fl Welds =5.0 %
140.0
1200
1000 Design load
s
§ 800
60.0
40.0
20.0
0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 o7 0.8

£[%]
Joint design resistance, LE1



Project:

Project no: [/#]=]=] StatiCa°’

Calculate yesterday's estimates
Author:

z.Pl Maamal

W =Pl Plates = 0.

%
160.0-Design resistance &.Pl\Welds = 5_8 %

140.0

120.0

100.0 Design load

20.0

0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

£[%]

Joint design resistance, LE2

Summary
Name Value Check status

Plates 0.1 <5.0% OK
Bolts 56.0 < 100% OK
Welds 97.1 < 100% OK

Plates

Name Material [MFlga] [n:'r)n] Loads [I\C/IIIFE’:] ;Z'] [(:/(I:bEad] Status

B1-bfl 1 3679.1-300 300.0 13.2 LE1 134.2 0.0 0.0 OK
B1-tfl 1 3679.1-300 300.0 13.2 LE1 123.7 0.0 0.0 OK
B1-w 1 3679.1-300 - 1 320.0 9.6 LE1 1271 0.0 0.0 OK
B2-bfl 1 3679.1-300 300.0 13.2 LE2 147.4 0.0 0.0 OK
B2-tfl 1 3679.1-300 300.0 13.2 LE2 147.2 0.0 0.0 OK
B2-w 1 3679.1-300 - 1 320.0 9.6 LE2 1511 0.0 0.0 OK
PP1a 3678-250 250.0 20.0 LE2 2251 0.1 46.9 OK
PP1b 3678-250 250.0 20.0 LE1 2251 0.1 46.9 OK
WID1 3678-250 - 2 260.0 10.0 LE1 218.2 0.0 0.0 OK
WID2 3678-250 - 2 260.0 10.0 LE2 220.7 0.0 0.0 OK
WID3 3678-250 - 2 260.0 10.0 LE1 227.5 0.0 0.0 OK

WID4 3678-250 - 2 260.0 10.0 LE2 230.2 0.0 0.0 OK



Project:
Project no:
Author:

Design data

i y
Material [MPa]

3679.1-300
3679.1-300 - 1
3678-250
3678-250 - 2

Symbol explanation

Fy Yield strength

to Plate thickness

Ogg Equivalent stress
Ep| Plastic strain

Oc Ed Contact stress

€lim Limit of plastic strain

Overall check, LE2

300.0
320.0
250.0
260.0

StatiCa“®
€lim
[%]
5.0
5.0
5.0
5.0



