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Report Not Finalized

Not all objects described below are in a finalized state. As a result, data may be incomplete,
obsolete or in error. View first state problem. To finalize this report, edit objects as needed and solve
the analyses.

Units

TABLE 1
Unit System | Metric (mm, kg, N, s, mV, mA) Degrees rad/s Celsius
Angle Degrees
Rotational Velocity rad/s
Temperature Celsius
Model (D4)
Geometry
TABLE 2
Model (D4) > Geometry
Object

NEr T Geometry




State

Fully Defined

C:\Ansys\Roof_blocks_calculations\Roof_blocks_by Dawid\Roof_blocks_files\dpO\Geom

Source \DM\Geom.agdb
Type DesignModeler
Length
o Meters
Element Program Controlled
Control J
Display
i Body Color
Length X 2700, mm
Length Y 737, mm
Length Z 440, mm

Mode

Volume 7,6218e+008 mm3
Mass 3606, kg
Scale

Factor 1,
Value
S statistes
Bodies 66
Active
Bodies 66
Nodes 620417
Elements 159737
Mes:h None
Metric
. BasicGeometryOptons
Paramete; Independent
Parameter
Key
Attributes Yes
Attribute
Key
Named
Selections es
Named
Selection
Key
Mate_rial Yes
Properties
~ Advanced Geometry Options
Use
Associativ Yes
ity
Coordinat
e Systems Yes
Coordinat
e System
Key
Reader No




Assignm
ent

HDPE

Saves
Updated
File
Use Yes
Instances
Smart
CAD Yes
Update
Compare
Parts On No
Update
Attach
File Via Yes
Temp File
Temporar
y C:\Users\dawidpatrzalek\AppData\Roaming\Ansys\v180
Directory
Analysis 3D
Type
Decompo
se Disjoint Yes
Geometry
Enclosure
and
Symmetry Yes
Processin
9
TABLE 3
Model (D4) > Geometry > Parts
Object| HDPE_s | HDPE_s | Steel_sl Pin.1 Pin.2 HDPE_s | HDPE_s | HDPE_s | HDPE_s
Name| lab.1 lab.2 ab.1 ' ' lab.3 lab.4 lab.5 lab.6
State Meshed
Visible Yes
Transpar 1
ency
. opefiition
Suppres No
sed
stiffness Flexible
Behavior
Coordina
te Default Coordinate System
System
Referenc
Temperg By Environment
ture
Behavior None

S235 S355 HDPE

Nonlinea
r Effects

Yes




Thermal

Strain Yes
Effects
Bounding Box
2700,
Length X 2450, mm mm 250, mm | 125, mm 2700, mm
Length Y 50, mm 737, mm 50, mm
Length Z 440, mm 125, mm 440, mm
Properties
5,9335e
Volume | 5,3835e+007 mme | +007 | :1288* 15,6de+0 5,9335e+007 mm?
mma 006 mm3| 05 mm
Mass 51,682 kg 465,78 | 8,8547 | 4,4274 56,962 kg
kg kg kg
Centroid 1225.1 mm 1350,2 1700, 29,044 1350,2 mm
X mm mm mm
Cemm'ﬁ 25,mm | 75,mm |125, mm|  218,17mm | 175 mm 225, mm 275, mm 325, mm
Centroid -220.25 mm -220,23 | -29,037 | -29,044 -220.23 mm
Z mm mm mm
Moment 7,5976e | 6,0627e | 3,0409¢e
of Inertia 8’45 ?4;;‘305 +006 +005 +005 9,2913e+005 kg-mm?2
Ip1 9 kg-mm2 | kg-mm2 | kg-mm?2
Moment 2,9043e
of Inertia 2,6675e+007 +008 21936 | 6198,7 3,5517e+007 kg-mm?2
kg-mm? kg-mm2 | kg-mm2
Ip2 kg-mm?
Moment 2,8303e | 6,1582¢ | 3,0457e
ofinertia  2°0>4¢*907 | 008 | +005 | +005 3,4612e+007 kg-mme
Ip3 9 kg-mm2 | kg-mm?2 | kg-mm?2
Statistics
Nodes 94785 32245 2158 2614 22990
E'eme”; 19384 18598 | 1055 | 536 3990
Mesh
Metric None
TABLE 4

Model (D4) > Geometry > Body Groups

Object Name Welded_bodies
State Meshed
Graphics Properties
Visible | Yes
Definition
Suppressed No
Assignment Multiple Materials
Coordinate System | Default Coordinate System
Bounding Box
Length X 2700, mm
Length Y 325, mm
Length Z 440, mm
Properties
Volume 3,5614e+008 mm3
Mass 2795,7 kg
Centroid X 1350,2 mm
Centroid Y 512,5 mm




Centroid Z

-220,28 mm

Moment of Inertia Ipl

7,0287e+007 kg-mm?2

Moment of Inertia Ip2

1,7434e+009 kg-mm?2

Moment of Inertia Ip3

1,7236e+009 kg-mm2

Nodes 301870
Elements 84820
Mesh Metric None
DMBodyGroup 10
TABLES
Model (D4) > Geometry > Welded_bodies > Parts
Object| Weld. | Weld. | Weld. | Weld. | Weld. Weld.1 | Weld.1 | Weld.1 | Weld.1
Name 1 | 2 | 3 | 4 | 5 |Weld6 weld.7 ", 1 4 5
State Meshed
Visible Yes
Transparen 1
Cy—
Suppressg No
Stiffness .
Behavior Flexible
Croinge Default Coordinate System
System
Reference
Temperatur By Environment
e
Behavior None
Assignment Welds
Nonlinear
Effects Yes
Thermal
Strain Yes
Effects
Length X 50001 mm 500, 250, 500, 250, 500, 250,
mm mm mm mm mm mm
Length Y 5, mm
Length Z 250, mm 5 mm
12500 | 6250, | 12500 | 6250, | 12500 | 6250
3 1 1 1
Volume 6250, mm mm? — mm? mme - —
9,8125 | 4,9062 | 9,8125 | 4,9062 | 9,8125 | 4,9062
Mass 4,9062e-002 kg e-002 | e-002 | e-002 | e-002 | e-002 | e-002
kg kg kg kg kg kg
Centroid X 2697.5 mm 1350, 125, 1350, 125, 1350, 125,
mm mm mm mm mm mm
Centroid Y 402,51457,5512,5/567,51622,5 402,5 mm 457,5 mm 512,5 mm
mm [ mm | mm | mm | mm
Centroid Z -125, mm -437,5 mm




r

Assign
ment

Welds S235

Moment of 0,4088 | 0,2044 | 0,4088 | 0,2044 | 0,4088 | 0,2044
Inertia Ip1 255,64 kg-mm?2 5 3 5 3 5 3
kg-mmz|kg-mmz2 | kg-mm?2 | kg-mmz2|kg-mmz2 kg-mm?2
Momfentof 255,64 kg-mm2 20445 | 255,64 | 2044,5 | 255,64 | 2044,5 | 255,64
Inertia Ip2 ' kg-mmz2|kg-mmz2 | kg-mm?2 | kg-mm?2|kg-mm2|kg-mm?2
Momfentof 0,20444 kg-mm? 20445 | 255,64 | 2044,5 | 255,64 | 2044,5 | 255,64
Inertia 1p3 ' kg-mmz2|kg-mmz2 | kg-mm?2 | kg-mm?2|kg-mm2 | kg-mm?2
Nodes 681 1311 681 1311 681 1311 681
Elements 88 172 88 172 88 172 88
Mesh
Metric None
TABLE 6
Model (D4) > Geometry > Welded_bodies > Parts
Object| Weld | Weld | Weld | Weld | Steel_sl | Steel_sl | Steel_sl | Steel_sl | Steel_sl | Steel_sl | Steel_sl
Name| .18 | .19 | .22 | 23 | ab.18 | ab.21 | ab.24 | ab.27 | ab.30 | ab.32 | ab.42
State Meshed
. GraphicsProperties
Visible Yes
Transpa 1
rency
. opefiniion
Suppres No
sed
Stiffnes
S .
Behavio Flexible
r
Coordin
ate Default Coordinate System
System
Referen
ce By Environment
Temper
ature
Behavio

None

Nonline
ar
Effects

Yes

Thermal
Strain
Effects

Length| 500, | 250, | 500, | 250,
X mm | mm | mm | mm mm

Yes

2700, mm 560,

5, mm 50, mm

5, mm 440, mm 50, mm




1250 | 6250 | 1250 | 6250 1 46400
Volume| O , 0 , 5,4375e+007 mm3 i 3
mm3 | mm3 | mm?3 | mms3 6 mm
9,81 4,90 | 9,81 | 4,90
25e- | 62e- | 25e- | 62e- 10,99
Mass| 502 | 002 | 002 | 002 426,85 kg kg
kg | kg | kg | kg
Centroi| 1350 | 125, | 1350 | 125, 1347.6 mm 1350,
dX/,mm| mm |, mm| mm mm
Centroi 567.5mm | 622,5mm 375, 430, 485, 540, 595, 650, 375,
dy mm mm mm mm mm mm mm
Centrol 437,5 mm 209,42 mm 415,
dz mm
Moment| 0,40 | 0,20 | 0,40 | 0,20
of| 885 | 443 | 885 | 443 5 4579,2
Inertia| kg-m | kg-m | kg-m | kg-m 6,4268e+006 kg-mm kg-mm?
Ipl| m?2 m?2 m?2 m?2
Momeg; 20;14 222 20;4 zgf 2.8949¢
. ' ' 2,5799e+008 kg-mm? +005
Inertia | kg-m | kg-m | kg-m | kg-m Kg-mm2
Ip2] M2 | m2 | m2 | m2 9
Moment| 2044 | 255, | 2044 | 255,
of| ,5 64 5 64 2,8949¢
. ' ' 2,5174e+008 kg-mm? +005
Inertia | kg-m | kg-m | kg-m | kg-m Kg-mm2
Ip3) M2 | m2 | m2 | m2 9
Statistics :
Nodes 1311 | 681 |1311| 681 | 37258 | 37236 | 37153 | 37243 | 37276 | 61078 | 3246
E'eme”; 172 | 88 | 172 | 88 7107 7086 7104 37834 | 540
Mesh None
Metric
TABLE 7
Model (D4) > Geometry > Welded_bodies > Parts
Object| Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_
Name |slab.44 | slab.46 | slab.48 | slab.50 | slab.52 | slab.2 | slab.4 |slab.12 |slab.14 |slab.16 | slab.28
State Meshed
Graphics Properties
Visible Yes
Transp 1
arency
Definition
Suppre No
ssed
Stiffnes
S .
Behavi Flexible
or
Coordi
nate Default Coordinate System
System
Refere
nce .
Tempe By Environment
rature
Behavi
or None




Assign

S235
ment
Nonlin
ear Yes
Effects
Therm
al
Strain Yes
Effects
Length 620, 50,
X 280, mm 310, mm 620, mm 560, mm mm mm
Length
v 50, mm
Length 50, mm 80, mm 50, mm 80, 280,
Z mm mm
1,08e+
volum 5 61005 mme 5,4e+005 mm? 1,086+006 | 1 4e+006 mms | 006 | 1890
e mm . | 5mm
mm
Mass| 5,495 kg 4,239 kg 8,478 kg 10,99 kg 8';"58 5’;‘35
Centroi 446, mm 174,44 mm 1350, mm 2675,
d X mm
Centroi| 430, 485, 375, 430, 485, 375, 485, 430, 485, 430, 650,
dY| mm mm mm mm mm mm mm mm mm mm mm
Centroi| 415 mm -380,56 mm 415, mm | 380,56 140
dz mm
mm
Morrleor; 41814 4181,4 | 37045
. 2 . 2 1 . 2 . .
Inertia 2289,6 kg-mm 1879,8 kg-mm kg-mm? 4579,2 kg-mm2 | kg gnm kg ;nm
Ipl
Momen 3,3883 37045
t gf 37045 kg-mm? 40421 kg-mm? 3,3883e+005 | 2,8949e+005 | e+005 kg-mm
Inertia kg-mm? kg-mm?2 kg-mm 2
Ip2 2
Momen 33819 5559 6
t of ) ) 3,3819e+005 | 2,8949e+005 | e+005 o
[ 37045 kg-mm 40307 kg-mm kg-mm2 kg-mm2 kg-mm kg ;nm
Ip3 2
Nodes 1684 746 2258 | 2217 3246 2258 | 1684
E'e’r:‘t‘: 276 84 327 | 321 540 327 | 276
Mesh
Metric None
TABLE 8
Model (D4) > Geometry > Welded_bodies > Parts
Object| Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_ | Steel_
Name | slab.31 |slab.33 | slab.35 |slab.37 |slab.39 |slab.41 |slab.43 | slab.45 | slab.47 | slab.49 |slab.51
State Meshed
Visible Yes




Transp
arency

Suppre
ssed

No

Stiffne
ss
Behavi
or

Flexible

Coordi
nate
Syste
m

Default Coordinate System

Refere
nce
Tempe
rature

By Environment

Behavi
or

Assign

None

ment S235
Nonlin

ear Yes
Effects

50, mm

310, mm

620, mm

50, mm

280, mm

7,e+005 mm3

80, mm

5,4e+005 mm3

1,08e+006 mm3

Mass

5,495 kg

4,239 kg

8,478 kg

Centroi
dX

2675, mm

174,44 mm

1350, mm

Centroi
dy

375,
mm

430,
mm

485, | 540,
mm mm

595,
mm

540,
mm

595,
mm

650,
mm

540,
mm

595,
mm

650,
mm

Centroi
dz

-140, mm

-380,56 mm

Mome
nt of
Inertia
Ipl

37045 kg-mm?

1879,8 kg-mmg2

4181,4 kg-mm?

Mome
nt of
Inertia
Ip2

37045 kg-mm?2

40421 kg-mm?

3,3883e+005 kg-mm?2

Mome
nt of

2289,6 kg-mm2

40307 kg-mm?2

3,3819e+005 kg-mm?




Inertia

Ip3
Nodes| 1684 | 2040 | 1684 2040 746 2262 2236
E'err:‘t‘sa 276 | 345 | 276 345 84 330 327
Mesh
Metric None
TABLE 9
Model (D4) > Geometry > Welded_bodies > Parts
Object| Steel_s |Steel_s|Steel_s|Steel_s|Steel s |Steel_s|Steel_s| Steel | Steel | Steel | Steel
Name| lab.55 | lab.56 | lab.57 | lab.58 | lab.59 | lab.66 | lab.67 | slab.3 | slab.5 | slab.7 | slab.9
State Meshed
Visible Yes
Transp 1
arency
Suppre No
ssed
Stiffnes
s .
Behavi Flexible
or
Coordi
nate Default Coordinate System
System
Refere
nce .
Tempe By Environment
rature
Behavi

None

Assign
ment S235
Nonline
ar Yes
Effects

560, 280,

Volume

1,4e+006 mm3

560, mm 280, mm 80, mm
X mm mm
Length
v 50, mm
"engt; 50, mm 310, mm

7,e+005 mm3

1,4e+0
06
mms3

7,e+00
5 mm3

5,4e+005 mm3




Mass 10,99 kg 5,495 kg 1?('39 5';‘35 4,239 kg
centrol 1350, mm 140, mm 1350, | 140, 2640,6 mm
dX mm mm
Centroi| 540, 595, 540, 595, 375, 375, | 430, 485, 540,
650, mm
dY mm mm mm mm mm mm mm mm mm
Ce”g% -415, mm -174,44 mm
Momen 4579,2 | 2289,6
.| 4579,2 kg-mm?2 2289,6 kg-mm?2 kg-mm | kg-mm 40308 kg-mm2
Inertia 5 2
Ipl
Momen 2,8949
' 37045
tof| 2,8949e+005 37045 kg-mm? e+005 1y . mm 40421 kg-mm?
Inertia kg-mmz2 kg-mm )
Ip2 2
Momen 2,8949
' 37045
LOfl 2,8949e+005 37045 kg-mm? €e+005 |\ v.mm 1879,8 kg-mm?
Inertia kg-mmz2 kg-mm )
Ip3 2
Statistics
Nodes 3246 1684 3246 1684 746 772 746 772
Flemen 540 276 540 | 276 | 84 | 87 | 84 | 87
Mesh
Metric None
TABLE 10

Model (D4) > Geometr

y > Welded_bodies > Parts

Object Name

Steel_slab.11 | Steel_slab.13

State Meshed
Graphics Properties
Visible Yes
Transparency 1
Definition
Suppressed No
Stiffness Behavior Flexible

Coordinate System

Default Coordinate System

Reference Temperature

By Environment

Behavior None
Material
Assignment S235
Nonlinear Effects Yes
Thermal Strain Effects Yes
Bounding Box
Length X 80, mm
Length Y 50, mm
Length Z 310, mm
Properties
Volume 5,4e+005 mm3
Mass 4,239 kg
Centroid X 2640,6 mm
Centroid Y| 595, mm | 650, mm
Centroid Z -174,44 mm




Moment of Inertia Ipl

40308 kg-mm?

Moment of Inertia Ip2

40421 kg-mm?

Moment of Inertia Ip3

1879,8 kg-mm?2

Nodes 772 746
Elements 87 84
Mesh Metric None
Coordinate Systems
TABLE 11

Model (D4) > Coordinate Systems > Coordinate System

Object Name Global Coordinate

Coordinate System

Coordinate System

System 2
State Fully Defined
Type Cartesian
Coordinate System ID 0,
Coordinate System Program Controlled
Suppressed No
Origin X 0, mm 18,579 mm 0, mm
Origin Y 0, mm 322,93 mm
Origin Z 0, mm -1,1064e-013 mm | -18,579 mm
Define By Geometry Selection
Geometry Defined
X Axis Data [1,0,0,]
Y Axis Data [0,1,0,]
Z Axis Data [0,0,1,]
AXis X
Define By Global X Axis
AXis Y
Define By Default

Base Configuration Absolute
Transformed [ 18,579 322,93 -1,1064e- |[0, 322,93 -18,579
Configuration 013] ]
Symmetry
TABLE 12
Model (D4) > Symmetry
Object Name| Symmetry
State | Fully Defined
TABLE 13

Model (D4) > Symmetry > Symmetry Region

Object Name

Symmetry Region |

Symmetry Region 2

State

Fully Defined



Scoping Method Geometry Selection

Geometry 56 Faces 36 Faces

Definition

Scope Mode Manual

Type Symmetric
Coordinate System | Coordinate System | Global Coordinate System
Symmetry Normal Z Axis X Axis
Suppressed No
Connections

TABLE 14

Model (D4) > Connections
Object Name | Connections
State | Fully Defined
Auto Detection
Generate Automatic Connection On Refresh Yes
Transparency
Enabled Yes

TABLE 15
Model (D4) > Connections > Contacts
Object Name Contacts
State Fully Defined
Definition
Connection Type Contact
Scope
Scoping Method | Geometry Selection
Geometry All Bodies
Auto Detection

Tolerance Type Value
Tolerance Value 1, mm
Use Range No
Face/Face Yes
Cylindrical Faces Include
Face/Edge No
Edge/Edge No
Priority Include All
Group By Bodies
Search Across Bodies
Statistics
Connections 17
Active Connections 17
TABLE 16
Model (D4) > Connections > Contacts > Contact Regions
Friction| — . .. L Friction | Friction| - . .. . Friction | Friction | Friction | Friction
al - Fnacltlon Frg:ltlon al - al - Fr;:ltlon Fr;cltlon al - al - al - al -
Object HDPE HDPE | HDPE HDPE | Steel pin1l | Pin2 HDPE | HDPE | HDPE | HDPE
Name _slab.1 slab.1|_slab.1 _slab.2| slab.1 o To _slab.3|_slab.4| slab.5| slab.6
To To To To To Steel | Steel To To To To
HDPE pin1 | Pin2 Steel | HDPE slab.32 | slab.32 HDPE | HDPE | HDPE | Steel

_slab.2 slab.1 | _slab.3 _slab.4| slab.5| slab.6|slab.18



State Fully Defined

Scopi
ng
Metho
d
Conta
ct
Target 1 Face
Conta
ct
Bodie
S

Target

Geometry Selection

1 Face

HDPE | Steel Pinl | Pin.2 HDPE | HDPE | HDPE | HDPE

HDPE_slabl | san.2| slab.1 _slab.3| _slab.4|_slab.5|_slab.6

HDPE Steel_ | HDPE Steel slab 32 HDPE | HDPE | HDPE | Steel_
- ' _slab.4|_slab.5| slab.6|slab.18

Bodie Pin.1 | Pin.2
S

_slab.2 slab.1 | _slab.3

Type Frictional
Frictio
n
Coeffi
cient
Scope | Autom
Mode | atic
Behav
ior
Trim
Conta Program Controlled
ct
Trim
Tolera| 1, mm 1, mm 1, mm
nce
Suppr No
essed

Formu
lation
Detect
ion
Metho
d
Penetr
ation
Tolera
nce
Elastic
Slip
Tolera
nce
Norm
al
Stiffne
Ss
Updat
e
Stiffne
Ss

0,2

Manual Automatic Manual Automatic

Program Controlled

Program Controlled

Program Controlled

Program Controlled

Program Controlled

Program Controlled

Program Controlled




Stabili

Contact

Program Controlled

zation
Dampi 0,
ng
Factor
Pinbal
Regiol Program Controlled
n
Time
Ste
ContF: None
ols
.~ GeometricModification
Interfa
ce Add Offset, No Ramping
Treat
ment
Offset 0, mm
Conta
ct
Geeotg None
Corre
ction
Target
Geom
etry None
Corre
ction
TABLE 17
Model (D4) > Connections > Contacts > Contact Regions
Frictional - Frictional - Frictional - Frictional - Frictional - Frictional -
Object| HDPE_slab.6 | HDPE_slab.6 |HDPE_slab.6 | HDPE_slab.6 | HDPE_slab.6 | HDPE_slab.6
Name To To To To To To
Steel_slab.42 | Steel slab.48 | Steel_slab.2 |Steel _slab.31 |Steel_slab.59| Steel slab.3
State Fully Defined
Sl\;lzgfr:gg Geometry Selection
Contact 1 Face
Target 1 Face
Carisi HDPE_slab.6
Bodies —
Target
Bodies Steel_slab.42 | Steel _slab.48 | Steel_slab.2 | Steel_slab.31 | Steel_slab.59 | Steel slab.3
Type Frictional
Friction
Coefficient 0.2
S&ggz Automatic
Behavior Program Controlled
Trim




Trim
Tolerance

1, mm

Suppressed

No

Formulation Program Controlled
Detection
Method Program Controlled
Penetration
Tolerance Program Controlled
Elastic Slip
Tolerance Program Controlled
Normal
Stiffness Program Controlled
Update
Stiffness Program Controlled
Stabilization
Damping 0,
Factor
Plnl?all Program Controlled
Region
Time Step
Controls None
Interface .
Treatment Add Offset, No Ramping
Offset 0, mm
Contact
Geometry None
Correction
Target
Geometry None
Correction
Mesh
TABLE 18

Model (D4) > Mesh

Object Name

Mesh

State Solved

Display Style Body Color

Physics Preference

Mechanical

Relevance

0

Element Midside Nodes

Program Controlled

Size Function Adaptive
Relevance Center Medium
Element Size 25,0 mm
Initial Size Seed Active Assembly
Transition Slow
Span Angle Center Medium
Automatic Mesh Based Defeaturing On

Defeature Size Default




Minimum Edge Length| 5,0 mm
Quality
Check Mesh Quality Yes, Errors
Error Limits| Standard Mechanical
Target Quality| Default (0.050000)
Smoothing High
Mesh Metric None
Inflation
Use Automatic Inflation None

Inflation Option

Smooth Transition

Transition Ratio 0,272
Maximum Layers 5
Growth Rate 1,2
Inflation Algorithm Pre
View Advanced Options No

Advanced

Number of CPUs for Parallel Part Meshing

Program Controlled

Straight Sided Elements

No

Number of Retries

Default (4)

Rigid Body Behavior

Dimensionally Reduced

Mesh Morphing

Disabled

Triangle Surface Mesher

Program Controlled

Topology Checking

No

Pinch Tolerance

Please Define

Generate Pinch on Refresh No
Statistics
Nodes 620417
Elements 159737
TABLE 19
Model (D4) > Mesh > Mesh Controls
Object Name SI?:;)I(:])& Body28|2|ng Body?zmg Bodyfnzmg Multizone
State Fully Defined
Scope
Scoping Method Geometry Selection
Geometry| 15 Bodies | 18 Bodies | 2 Bodies 1 Body
Definition
Suppressed No
Type Element Size
ElementSize. 3,mm | 125mm | 25 mm | 15 mm
Method MultiZone
Mapped Mesh Type Hexa
Surface Mesh Method Program Controlled
Free Mesh Type Not Allowed
Element Midside Nodes Use Global Setting

Src/Trg Selection Automatic

Source Scoping
Method

Program Controlled

Source

Program Controlled

Sweep Size Behavior

Sweep Element
Size

Sweep Element Size

Default




Defeature Size Default
Behavior| Hard | Soft | Hard |  Soft
Preserve Boundaries Protected
Mesh Based
Defeaturing off
Minimum Edge Length 16,5 mm
Write ICEM CFD Files No

Named Selections

TABLE 20
Model (D4) > Named Selections > Named Selections

Object Name | Spreader_bar_supports | Blocks_supports

State Fully Defined
Scoping Method Geometry Selection
Geometry 1 Face
Send to Solver Yes
Visible Yes
Program Controlled Inflation Exclude
Type Imported
Total Selection 1 Face
Surface Area 3163,6 mm? | 88000 mm?
Suppressed 0
Used by Mesh Worksheet No

Static Structural (D5)

TABLE 21
Model (D4) > Analysis
Object Name | Static Structural (D5)

State Solved
Physics Type Structural

Analysis Type| Static Structural
Solver Target| Mechanical APDL

Environment Temperature 22,°C
Generate Input Only No
TABLE 22
Model (D4) > Static Structural (D5) > Analysis Settings
Object Name Analysis Settings
State Fully Defined

Number Of 1
Steps !
Current Step 1
Number ’




Step End

Time 5s
Auto Time
. On
Stepping
Define By Substeps
Initial
Substeps 100,
Minimum
Substeps 20,
Maximum
Substeps 1000,

Solver Type Program Controlled
V\{eak off
Springs
Solver Pivot
Checking Program Controlled
Large
Deflection On
Inertia Relief Off

|
Coriolis Effect

Generate
Restart Program Controlled
Points
Retain Files
After Full No
Solve
Combined
Restart Files Program Controlled
Newton-
Raphson Program Controlled
Option
RO Program Controlled
Convergence
TS Program Controlled
Convergence
Displacement
Convergence Program Controlled
Rotation
Convergence Program Controlled
Line Search Program Controlled
Stabilization Off
Stress Yes
Strain Yes
Nodal Forces No
Contact
Miscellaneou No
S
General
Miscellaneou No
S




S Resul’ﬁ All Time Points
Analysis Data Management
Solver Files| C:\Ansys\Roof_blocks_calculations\Roof blocks by Dawid\Roof blocks_files\dpO\SY
Directory S-1\MECH\
Future
Analysis None
Scratch
Solver Files
Directory
Save MAPDL No
db
Delete
Unneeded Yes
Files
Nonlin_ear Yes
Solution
Solver Units Active System
Solver Unit
System nmm
TABLE 23
Model (D4) > Static Structural (D5) > Accelerations
Object Name Acceleration
State Fully Defined
Scope
Geometry | All Bodies
Definition
Define By Components
Coordinate System | Global Coordinate System
X Component Tabular Data
Y Component| 49050 mm/s? (ramped)
Z Component 0, mm/s? (ramped)
Suppressed No
FIGURE 1

Model (D4) > Static Structural (D5) > Acceleration




49050

30000

20000

10000

Solution (D6)

TABLE 24

Model (D4) > Static Structural (D5) > Acceleration

Steps | Time [s]| X [mm/s?]| Y [mm/s?]| Z [mm/s?]

1

Ol
51

0;

0;
49050

01

Model (D4) > Static Structural (D5) > Loads

TABLE 25

Object Name

Fixed Support

State

Fully Defined

Scope

Scoping Method

Named Selection

Named Selection

Blocks_supports

Definition

Type| Fixed Support
Suppressed No

TABLE 26

Model (D4) > Static Structural (D5) > Solution

Object Name | Solution (D6)

State Solved

Adaptive Mesh Refinement

Max Refinement Loops 1,
Refinement Depth 2,
Information

Status Done

MAPDL Elapsed Time| 13h23m




MAPDL Memory Used| 19,396 GB
MAPDL Result File Size| 4,3287 GB
Post Processing

Beam Section Results | No

TABLE 27
Model (D4) > Static Structural (D5) > Solution (D6) > Solution Information

Object Name Solution Information
State Solved
Solution Information
Solution Output | Displacement Convergence
Newton-Raphson Residuals 0
Identify Element Violations 0
Update Interval 25s
Display Points All
FE Connection Visibility
Activate Visibility Yes
Display All FE Connectors
Draw Connections Attached To All Nodes
Line Color Connection Type
Visible on Results No
Line Thickness Single
Display Type Lines
FIGURE 2

Model (D4) > Static Structural (D5) > Solution (D6) > Solution Information

——— Displacement Convergence Displacement Criterion
—— —— - Substep Converged

0,10046
6,3913e-2

4,0662e-2 4

1,6458e.2

|

|

= 2.5869¢-2 :
|

1,0471e-2 |
|

6,6615e-3

Displacement [m

4238163

2 6963e-3
1,7154e-3 !

1,0913e-3 | . J
1, g, 12, 18, 24, 30, 36, 42, 43, 54, &1,

FIGURE 3
Model (D4) > Static Structural (D5) > Solution (D6) > Solution Information
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E
=
2,
1,
0,
1, B, 12, 18, 24, 30, 36, 42, 43, 54, &1,
Cumulative lteration
TABLE 28
Model (D4) > Static Structural (D5) > Solution (D6) > Results
. Total Y Axis Pins | Pins Spread | Spread Welds | Welds HDPE
Object . . er Bar | erBar : )
Name Deformatio | Deformatio | Stress | Stress, Suoport | Support Strain, | Strain, slabs
n, 1G n1G | ,2G | 3G bp bp 26 | 3G stress
, 2G , 3G
State Solved
Scope
Scoping .
Method Geometry Selection |
Geometry All Bodies | 2 Bodies | 1 Body | 15Bodies | 6 Bodies
Definition
Total Directional Equivalent quj\;\éil_ent
Type Defornmatlo Defornmatlo Equivalent (von-Mises) Stress Elastic Strain Mises)
Stress
By Time
Dlsplay 1,s 2,s 3,s 2,s 3,s 2,s 3,s Last
Time
Calculate
Time Yes
History
Identifier
Suppress No
ed
Onentatlﬁ Y Axis
Coordinat Glot_>al
Coordinate
e System
System

Results




3,8012 | 5,6955
» 11,0208 | 6998 1 1001 | 5:955€-1 92674 1" 06 | e-006 | 2,1782-
Minimum 0, mm mm e-002 5 MPa 003 e-003 mm/m | mm/m | 004 MPa
MPa MPa MPa
m m
1,5395 | 1,5772
Maximum | 1.9228 mm 3,8299e- | 46,05 68,821 43,811 | 66,131 | e-003 | e-003 2,9586
! 003 mm |8 MPa| MPa MPa MPa | mm/m | mm/m MPa
m m
Minimum
Oceurs Steel_slab. |HDPE_slab Pin.1 Steel_slab.32 Weld.1 | Weld.1 |HDPE_slab
1 .2 1 5 A
On
Maximum
occurs | HPPE_slab| Steel_slab. | o, 5 Steel_slab.32 | Weld.5 | weld.4 | TPPE_slab
on 2 18 2
Minimum Value Over Time
Minimum 0. mm -11,766 2,1191e-003 1,3813e-004 8,0766e-008 1,7412e-
! mm MPa MPa mm/mm 006 MPa
. -9,6081e- 1,9382e-002 9,1851e-006 2,1782e-
Ml 0. mm 002 mm | 032761 MPa MPa mm/mm 004 MPa
Maximum Value Over Time
- 9,6123e- 1,9713e- 1,2835e-004 2,6333e-
Minimum 002 mm 004 mm 1,1225 MPa 1,0833 MPa mm/mm 002 MPa
Maximum | 11,766 mm | :8482€- | 443 ampa | 12235Mpa | 181786003 12,9586
002 mm mm/mm MPa
Information : :
Time 1,s ' 2,s | 3s | 2s | 3s | 2,s | 3s | 5
Load Step 1
Substep 7 11 15 11 15 11 15 24
ISR 47 62 | 73 | 62 73 62 73 96
Number
Integration Point Results
Display
Option Averaged
Average
Across No
Bodies

FIGURE 4

Model (D4) > Static Structural (D5) > Solution (D6) > Total Deformation, 1G
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13,307
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v
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[

25

[s]

TABLE 29
Model (D4) > Static Structural (D5) > Solution (D6) > Total Deformation, 1G

Time [s] | Minimum [mm] | Maximum [mm]
5,e-002 9,6123e-002
0,1 0,19321
0,175 0,3363
0,2875 0,5425
0,45625 0,87325
0,70625 1,3574
0,95625 1,8385
1,2063 2,3204
1,4563 2,8035
1,7063 3,2782
1,9563 3,7742
2,2062 0 4,265
2,4562 ' 4,7613
2,7062 5,2658
2,9562 5,782
3,2062 6,2996
3,4562 6,878
3,7062 7,5099
3,9562 8,2214
4,2062 8,9952
4,4562 9,7587
4,7062 10,692
4,8531 11,21
5, 11,766




FIGURE 5
Model (D4) > Static Structural (D5) > Solution (D6) > Total Deformation, 1G > Figure
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FIGURE 6

Model (D4) > Static Structural (D5) > Solution (D6) > Y Axis Deformation, 1G



[mm]

1.1148e-2

13,3

Model (D4) > Static Structural (D5) > Solution (D6) > Y Axis Deformation, 1G

TABLE 30

Time [s] | Minimum [mm] | Maximum [mm]
5,e-002 | -9,6081e-002 | 1,9713e-004
0,1 -0,19321 3,9541e-004
0,175 -0,3363 6,9063e-004
0,2875 -0,54226 1,1199e-003
0,45625| -0,87325 1,7845e-003
0,70625 -1,3574 2,7485e-003
0,95625 -1,8385 3,6748e-003
1,2063 -2,3204 4,5609e-003
1,4563 -2,8035 5,4393e-003
1,7063 -3,2782 6,3123e-003
1,9563 -3,7742 7,2592e-003
2,2062 -4,265 8,2697e-003
2,4562 -4,7613 9,4744e-003
2,7062 -5,2658 1,0998e-002
2,9562 -5,782 1,2916e-002
3,2062 -6,2996 1,5078e-002
3,4562 -6,878 1,8661e-002
3,7062 -7,5099 2,3643e-002
3,9562 -8,2214 3,045e-002
4,2062 -8,9952 3,8696e-002
4,4562 -9,7587 4,68e-002
4,7062 -10,692 5,6714e-002
4,8531 -11,21 6,2328e-002
5, -11,766 6,8482e-002




FIGURE 7
Model (D4) > Static Structural (D5) > Solution (D6) > Y Axis Deformation, 1G > Figure
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FIGURE 8

Model (D4) > Static Structural (D5) > Solution (D6) > Pins Stress, 2G
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TABLE 31
Model (D4) > Static Structural (D5) > Solution (D6) > Pins Stress, 2G

Time [s] | Minimum [MPa] | Maximum [MPa]
5,e-002 | 2,1191e-003 1,1225
0,1 4,9623e-003 2,3015
0,175 | 8,7174e-003 4,0354
0,2875 | 1,3151e-002 6,5567
0,45625| 2,8976e-002 10,507
0,70625| 3,5637e-002 16,284
0,95625| 4,1813e-002 22,048
1,2063 | 5,8138e-002 27,808
1,4563 | 9,5992e-002 33,564
1,7063 | 7,7487e-002 39,25
1,9563 | 6,0231e-002 45,055
2,2062 0,15185 50,786
2,4562 | 7,2111e-002 56,498
2,7062 0,11989 62,179
2,9562 0,11518 67,82
3,2062 | 5,5403e-002 73,539
3,4562 0,13853 78,81
3,7062 | 9,159e-002 83,782
3,9562 | 9,897e-002 88,21
4,2062 0,15759 92,238
4,4562 0,20307 96,166
4,7062 0,299 99,509
4,8531 0,16075 101,43
5, 0,32761 103,4




FIGURE 9
Model (D4) > Static Structural (D5) > Solution (D6) > Pins Stress, 2G > Figure
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FIGURE 10

Model (D4) > Static Structural (D5) > Solution (D6) > Pins Stress, 3G
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TABLE 32
Model (D4) > Static Structural (D5) > Solution (D6) > Pins Stress, 3G

Time [s] | Minimum [MPa] | Maximum [MPa]
5,e-002 | 2,1191e-003 1,1225
0,1 4,9623e-003 2,3015
0,175 | 8,7174e-003 4,0354
0,2875 | 1,3151e-002 6,5567
0,45625| 2,8976e-002 10,507
0,70625| 3,5637e-002 16,284
0,95625| 4,1813e-002 22,048
1,2063 | 5,8138e-002 27,808
1,4563 | 9,5992e-002 33,564
1,7063 | 7,7487e-002 39,25
1,9563 | 6,0231e-002 45,055
2,2062 0,15185 50,786
2,4562 | 7,2111e-002 56,498
2,7062 0,11989 62,179
2,9562 0,11518 67,82
3,2062 | 5,5403e-002 73,539
3,4562 0,13853 78,81
3,7062 | 9,159e-002 83,782
3,9562 | 9,897e-002 88,21
4,2062 0,15759 92,238
4,4562 0,20307 96,166
4,7062 0,299 99,509
4,8531 0,16075 101,43
5, 0,32761 103,4




FIGURE 11
Model (D4) > Static Structural (D5) > Solution (D6) > Pins Stress, 3G > Figure
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FIGURE 12

Model (D4) > Static Structural (D5) > Solution (D6) > Spreader Bar Support, 2G
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TABLE 33
Model (D4) > Static Structural (D5) > Solution (D6) > Spreader Bar Support, 2G

Time [s] | Minimum [MPa] | Maximum [MPa]
5,e-002 | 1,3813e-004 1,0833
0,1 2,7701e-004 2,1849
0,175 | 4,8615e-004 3,829
0,2875 | 8,0152e-004 6,2798
0,45625| 1,2809e-003 9,9893
0,70625| 2,0023e-003 15,468
0,95625| 2,737e-003 20,94
1,2063 | 3,4853e-003 26,41
1,4563 | 4,2471e-003 31,883
1,7063 | 5,0215e-003 37,322
1,9563 | 5,8144e-003 42,847
2,2062 | 6,6177e-003 48,355
2,4562 | 7,4316e-003 53,894
2,7062 | 8,265e-003 59,484
2,9562 | 9,119e-003 65,142
3,2062 | 9,9681e-003 70,795
3,4562 | 1,1003e-002 76,881
3,7062 | 1,2308e-002 83,47
3,9562 | 1,3702e-002 90,56
4,2062 | 1,4993e-002 97,861
4,4562 | 1,6328e-002 105,
4,7062 | 1,8081e-002 113,35
4,8531 | 1,8836e-002 117,9
5, 1,9382e-002 122,35




FIGURE 13
Model (D4) > Static Structural (D5) > Solution (D6) > Spreader Bar Support, 2G > Figure
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FIGURE 14

Model (D4) > Static Structural (D5) > Solution (D6) > Spreader Bar Support, 3G
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TABLE 34
Model (D4) > Static Structural (D5) > Solution (D6) > Spreader Bar Support, 3G

Time [s] | Minimum [MPa] | Maximum [MPa]
5,e-002 | 1,3813e-004 1,0833
0,1 2,7701e-004 2,1849
0,175 | 4,8615e-004 3,829
0,2875 | 8,0152e-004 6,2798
0,45625| 1,2809e-003 9,9893
0,70625| 2,0023e-003 15,468
0,95625| 2,737e-003 20,94
1,2063 | 3,4853e-003 26,41
1,4563 | 4,2471e-003 31,883
1,7063 | 5,0215e-003 37,322
1,9563 | 5,8144e-003 42,847
2,2062 | 6,6177e-003 48,355
2,4562 | 7,4316e-003 53,894
2,7062 | 8,265e-003 59,484
2,9562 | 9,119e-003 65,142
3,2062 | 9,9681e-003 70,795
3,4562 | 1,1003e-002 76,881
3,7062 | 1,2308e-002 83,47
3,9562 | 1,3702e-002 90,56
4,2062 | 1,4993e-002 97,861
4,4562 | 1,6328e-002 105,
4,7062 | 1,8081e-002 113,35
4,8531 | 1,8836e-002 117,9
5, 1,9382e-002 122,35




FIGURE 15
Model (D4) > Static Structural (D5) > Solution (D6) > Spreader Bar Support, 3G > Figure
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Model (D4) > Static Structural (D5) > Solution (D6) > Welds Strain, 2G



[mmfmm]

1,583e-3

2,5e4

1,2638e-7

TABLE 35
Model (D4) > Static Structural (D5) > Solution (D6) > Welds Strain, 2G

Time [s] | Minimum [mm/mm] | Maximum [mm/mm]
5,e-002 8,0766e-008 1,2835e-004
0,1 1,6105e-007 2,572e-004
0,175 2,8344e-007 4,502e-004
0,2875 4,7219e-007 7,4086e-004
0,45625 7,554e-007 1,1748e-003
0,70625 1,1927e-006 1,1907e-003
0,95625 1,6499e-006 1,4148e-003
1,2063 2,1292e-006 1,3106e-003
1,4563 2,6317e-006 1,4364e-003
1,7063 3,158e-006 1,4631e-003
1,9563 3,703e-006 1,6275e-003
2,2062 4,2639e-006 1,4566e-003
2,4562 4,8183e-006 1,4994e-003
2,7062 5,2737e-006 1,5475e-003
2,9562 5,6359e-006 1,6731e-003
3,2062 5,9761e-006 1,6753e-003
3,4562 6,0832e-006 1,8178e-003
3,7062 6,0045e-006 1,4232e-003
3,9562 6,3623e-006 1,4529e-003
4,2062 6,7639e-006 1,5512e-003
4,4562 7,3568e-006 1,6071e-003
4,7062 8,1801e-006 1,4378e-003
4,8531 8,6361e-006 1,3768e-003
5, 9,1851e-006 1,4141e-003




FIGURE 17
Model (D4) > Static Structural (D5) > Solution (D6) > Welds Strain, 2G > Figure
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Model (D4) > Static Structural (D5) > Solution (D6) > Welds Strain, 3G
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TABLE 36
Model (D4) > Static Structural (D5) > Solution (D6) > Welds Strain, 3G

Time [s] | Minimum [mm/mm] | Maximum [mm/mm]
5,e-002 8,0766e-008 1,2835e-004
0,1 1,6105e-007 2,572e-004
0,175 2,8344e-007 4,502e-004
0,2875 4,7219e-007 7,4086e-004
0,45625 7,554e-007 1,1748e-003
0,70625 1,1927e-006 1,1907e-003
0,95625 1,6499e-006 1,4148e-003
1,2063 2,1292e-006 1,3106e-003
1,4563 2,6317e-006 1,4364e-003
1,7063 3,158e-006 1,4631e-003
1,9563 3,703e-006 1,6275e-003
2,2062 4,2639e-006 1,4566e-003
2,4562 4,8183e-006 1,4994e-003
2,7062 5,2737e-006 1,5475e-003
2,9562 5,6359e-006 1,6731e-003
3,2062 5,9761e-006 1,6753e-003
3,4562 6,0832e-006 1,8178e-003
3,7062 6,0045e-006 1,4232e-003
3,9562 6,3623e-006 1,4529e-003
4,2062 6,7639e-006 1,5512e-003
4,4562 7,3568e-006 1,6071e-003
4,7062 8,1801e-006 1,4378e-003
4,8531 8,6361e-006 1,3768e-003
5, 9,1851e-006 1,4141e-003




FIGURE 19
Model (D4) > Static Structural (D5) > Solution (D6) > Welds Strain, 3G > Figure
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Model (D4) > Static Structural (D5) > Solution (D6) > HDPE slabs stress
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Model (D4) > Static Structural (D5) > Solution (D6) > HDPE slabs stress

TABLE 37

Time [s] | Minimum [MPa] | Maximum [MPa]
5,e-002 | 1,7412e-006 2,6333e-002
0,1 3,9044e-006 5,7531e-002
0,175 | 6,3028e-006 0,10042
0,2875 | 1,1011e-005 0,15834
0,45625| 1,8563e-005 0,25801
0,70625| 2,4189e-005 0,40627
0,95625| 3,3807e-005 0,55045
1,2063 | 4,1256e-005 0,69487
1,4563 | 4,9189e-005 0,83921
1,7063 | 6,9537e-005 0,98249
1,9563 | 6,5581e-005 1,1277
2,2062 | 7,3805e-005 1,2732
2,4562 | 8,4154e-005 1,4188
2,7062 | 9,3838e-005 1,5644
2,9562 | 1,0792e-004 1,7102
3,2062 1,04e-004 1,8561
3,4562 | 7,5948e-005 2,0034
3,7062 | 4,265e-005 2,1523
3,9562 | 1,0981e-004 2,3032
4,2062 | 1,7825e-004 2,4558
4,4562 | 1,8994e-004 2,6111
4,7062 | 2,0296e-004 2,7708
4,8531 | 2,0904e-004 2,862
5, 2,1782e-004 2,9586




FIGURE 21
Model (D4) > Static Structural (D5) > Solution (D6) > HDPE slabs stress > Figure
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Material Data
HDPE
TABLE 38

HDPE > Constants
' Density | 9,6e-007 kg mmA-3|

TABLE 39
HDPE > Color
Red| Green |Blue
132,| 139, |179,

TABLE 40

HDPE > Compressive Ultimate Strength

Compressive Ultimate Strength MPa
27,

TABLE 41
HDPE > Compressive Yield Strength
'Compressive Yield Strength MPa |




27, |

TABLE 42

HDPE > Tensile Yield Strength

Tensile Yield Strength MPa
27,

TABLE 43

HDPE > Tensile Ultimate Strength

Tensile Ultimate Strength MPa
27,

TABLE 44
HDPE > Isotropic Elasticity

Temperature C|Young's Modulus MPa | Poisson's Ratio | Bulk Modulus MPa | Shear Modulus MPa

1200, 0,46 5000, 410,96

TABLE 45
HDPE > Bilinear Isotropic Hardening
Yield Strength MPa | Tangent Modulus MPa | Temperature C
27, 0, 20,

S235

TABLE 46
S235 > Constants

Density| 7,85e-006 kg mm~-3
Coefficient of Thermal Expansion 1,2e-005 CH-1
Specific Heat | 4,34e+005 mJ kg”-1 C/-1
Thermal Conductivity | 6,05e-002 W mm~-1 CA-1
Resistivity 1,7e-004 ohm mm

TABLE 47
S235 > Color
Red | Green | Blue
132,| 139, 179,

TABLE 48

S235 > Compressive Ultimate Strength

Compressive Ultimate Strength MPa
01

TABLE 49
S235 > Compressive Yield Strength
Compressive Yield Strength MPa
215,

TABLE 50

S235 > Tensile Yield Strength

Tensile Yield Strength MPa
215,

TABLE 51
S235 > Tensile Ultimate Strength



S235 > Isotropic Secant Coefficient of Thermal Expansion

Tensile Ultimate Strength MPa

360,

TABLE 52

Zero-Thermal-Strain Reference Temperature C

22,
TABLE 53
S235 > Alternating Stress Mean Stress
Alternating Stress MPa| Cycles|Mean Stress MPa
3999, 10, 0,
2827, 20, 0,
1896, 50, 0,
1413, 100, 0,
1069, 200, 0,
441, 2000, 0,
262, 10000 0,
214, 20000 0,
138, 1,e+005 0,
114, 2,e+005 0,
86,2 1,e+006 0,
TABLE 54
S235 > Strain-Life Parameters
Strength Strength Ductility Ductility Cyclic Strength Cyﬁg‘; ditr:ianm
Coefficient MPa Exponent Coefficient Exponent Coefficient MPa 9
Exponent
920, -0,106 0,213 -0,47 1000, 0,2
TABLE 55

S235 > Isotropic Elasticity

Temperature C

Young's Modulus MPa

Poisson's Ratio

Bulk Modulus MPa

Shear Modulus MPa

2,e+005

0,3

1,6667e+005

76923

S355

TABLE 56
S235 > |sotropic Relative Permeability

Relative Permeability

10000

TABLE 57
S235 > Bilinear Isotropic Hardening

Yield Strength MPa

Tangent Modulus MPa

Temperature C

225,

0;

20,

TABLE 58
S355 > Constants

Density

7,85e-006 kg mm~-3

Coefficient of Thermal Expansion

1,2e-005 CH-1

Specific Heat

4,34e+005 mJ kg™-1 C/ -1

Thermal Conductivity

6,05e-002 W mm”*-1 C/-1




Resistivity| 1,7e-004 ohm mm

TABLE 59
S355 > Color

Red | Green Blue
132, 139, (179,

TABLE 60

S355 > Compressive Ultimate Strength

Compressive Ultimate Strength MPa
0!

TABLE 61
S355 > Compressive Yield Strength
Compressive Yield Strength MPa
315,

TABLE 62

S355 > Tensile Yield Strength

Tensile Yield Strength MPa
315,

TABLE 63

S355 > Tensile Ultimate Strength

Tensile Ultimate Strength MPa
470,

TABLE 64

S355 > Isotropic Secant Coefficient of Thermal Expansion

Zero-Thermal-Strain Reference Temperature C
22,

TABLE 65
S355 > Alternating Stress Mean Stress

Alternating Stress MPa| Cycles| Mean Stress MPa

3999, 10, 0,

2827, 20, 0,

1896, 50, 0,

1413, 100, 0,

1069, 200, 0,

441, 2000, 0,

262, 10000 0,

214, 20000 0,

138, 1,e+005 0,

114, 2,e+005 0,

86,2 1,e+006 0,

TABLE 66
S355 > Strain-Life Parameters
Strength Strength Ductility Ductility Cyclic Strength Cyﬁg‘; ditnri?:n
Coefficient MPa Exponent Coefficient Exponent|  Coefficient MPa Ex g
ponent
920, -0,106 0,213 -0,47 1000, 0,2




TABLE 67
S355 > Isotropic Elasticity
Temperature C|Young's Modulus MPa | Poisson's Ratio | Bulk Modulus MPa | Shear Modulus MPa
2,e+005 0,3 1,6667e+005 76923

TABLE 68
S355 > |sotropic Relative Permeability
Relative Permeability
10000

TABLE 69
S355 > Bilinear Isotropic Hardening
Yield Strength MPa | Tangent Modulus MPa | Temperature C
225, 0, 20,

Welds

TABLE 70
Welds > Constants

Density| 7,85e-006 kg mm~-3
Coefficient of Thermal Expansion 1,2e-005 C™-1
Specific Heat | 4,34e+005 mJ kg”-1 C/-1
Thermal Conductivity | 6,05e-002 W mm~-1 C*-1
Resistivity 1,7e-004 ohm mm

TABLE 71
Welds > Color
Red | Green | Blue
132,| 139, 179,

TABLE 72
Welds > Compressive Ultimate Strength
Compressive Ultimate Strength MPa
0!

TABLE 73
Welds > Compressive Yield Strength
Compressive Yield Strength MPa
125,

TABLE 74
Welds > Tensile Yield Strength
Tensile Yield Strength MPa
125,

TABLE 75
Welds > Tensile Ultimate Strength
Tensile Ultimate Strength MPa
230,

TABLE 76
Welds > Isotropic Secant Coefficient of Thermal Expansion
Zero-Thermal-Strain Reference Temperature C
22,



TABLE 77
Welds > Alternating Stress Mean Stress

Alternating Stress MPa| Cycles| Mean Stress MPa
3999, 10, 0,
2827, 20, 0,
1896, 50, 0,
1413, 100, 0,
1069, 200, 0,
441, 2000, 0,
262, 10000 0,
214, 20000 0,
138, 1,e+005 0,
114, 2,e+005 0,
86,2 1,e+006 0,
TABLE 78
Welds > Strain-Life Parameters
Strength Strength Ductility Ductility Cyclic Strength Cy:g? ditr:i?:g
Coefficient MPa Exponent Coefficient Exponent Coefficient MPa Exponent
920, -0,106 0,213 -0,47 1000, 0,2
TABLE 79

Welds > Isotropic Elasticity

Temperature C

Young's Modulus MPa

Poisson's Ratio

Bulk Modulus MPa

Shear Modulus MPa

2,e+005

0,3

1,6667e+005

76923

TABLE 80
Welds > Isotropic Relative Permeability

Relative Permeability

10000

TABLE 81
Welds > Bilinear Isotropic Hardening

Yield Strength MPa

Tangent Modulus MPa

Temperature C

225,

01

20,




