Regression test

Test run started 2026-06-22 00:37:33 UTC
Ashes version: 4.2.0
Comparing with external results

Static pull

This load case set uses a one-element model

Load case

Time series

Error score

Result

Circular hollow cross section with a
force in the x-direction

Node [Node 2 | Tubular to

wer]

Displacement (u)

| 0.000012

Beam element [Element 1 | Tubular tower]

force in the y-direction

Shear force (1st prin. axis) 0.000007
Moment (2nd prin. axis), i 0.000007
Max normal stress mag. 0.000127
H H H Node [Node 2 | Tubular tower]
Circular hollow cross section with a !
Displacement (v) 0.000012

Beam element [Element 1 | Tubular tower]

Shear force (2nd prin. axis) 0.000007
Moment (1st prin. axis), i 0.000007
Max normal stress mag. 0.000127
Circular hollow cross section with a | “odeNode 2 [ Tubular tower}
fO rce at 45 deg rees Displacement (u) 0.000009
Displacement (v) 0.000008

Beam element [Element 1 | Tubular tower]

force in the z-direction

Shear force (1st prin. axis) 0.000020
Shear force (2nd prin. axis) | 0.000022
Moment (1st prin. axis), i 0.000022
Moment (2nd prin. axis), i 0.000015
Max normal stress mag. 0.000118
Circular hollow cross section with @ | !edeNode2 | Tubular tower]
Displacement (w) 0.000005

Beam element [Element 1 | Tubular tower]

Axial force

0.000000

Max normal stress mag.

0.000004

Circular hollow cross section with a
moment around the z-direction

Node [Node 2 | Tubular to

wer]

Rotational displacement (rw)

| 0.000007

Beam element [Element 1 | Tubular tower]

force in the x-direction - 20 m
element

Twist (structural) | 0.000007
Circular hollow cross section with a | ModeNode 2 | Tubular tower]
Displacement (u) | 0.000554

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis) 0.000520
Moment (2nd prin. axis), i 0.000520
Max normal stress mag. 0.000659
H H H Node [Node 2 | Tubular tower]
Circular hollow cross section with a !
Displacement (w) 0.000005




force in the z-direction - 20 m
element

Beam element [Element 1 | Tubular tower]

Axial force 0.000000

Max normal stress mag. 0.000003

Circular hollow cross section with a
moment around the z-direction - 20
m element

Node [Node 2 | Tubular tower]

Rotational displacement (rw) | 0.000041

Beam element [Element 1 | Tubular tower]

Twist (structural) | 0.000041

Circular hollow cross section with a
force in the x-direction - Timoshenko

Node [Node 2 | Tubular tower]

Displacement (u) | 0.000019

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis) 0.000007
Moment (2nd prin. axis), i 0.000007
Max normal stress mag. 0.000136

Rectangular hollow cross section
with a force in the x-direction

Node [Node 2 | Tubular tower]

Displacement (u) 0.000007

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis) 0.000001
Moment (2nd prin. axis), i 0.000001
Max normal stress mag. 0.000080

Rectangular hollow cross section
with a force in the y-direction

Node [Node 2 | Tubular tower]

Displacement (v) 0.000123

Beam element [Element 1 | Tubular tower]

Shear force (2nd prin. axis) | 0.000029
Moment (1st prin. axis), i 0.000029
Max normal stress mag. 0.000299

Rectangular hollow cross section
with a force in the x-direction 90 deg
twist

Node [Node 2 | Tubular tower]

Displacement (u) 0.000123

Beam element [Element 1 | Tubular tower]

Shear force (2nd prin. axis) | 0.000029
Moment (1st prin. axis), i 0.000029
Max normal stress mag. 0.000299

Rectangular hollow cross section
with a force in the x-direction 30 deg
twist

Node [Node 2 | Tubular tower]

Displacement (u) 0.000108

Displacement (v) 0.000148

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis) 0.000006
Shear force (2nd prin. axis) | 0.000022
Moment (1st prin. axis), i 0.000022
Moment (2nd prin. axis), i 0.000001
Max normal stress mag. 0.000128

Circular shape cross section with a
force in the x-direction

Node [Node 2 | Tubular tower]

Displacement (u) 0.000008

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis) 0.000011

Moment (2nd prin. axis), i 0.000011

Circular shape cross section with a

Node [Node 2 | Tubular tower]

Displacement (v) 0.000008




force in the y-direction

Beam element [Element 1 | Tubular tower]

Shear force (2nd prin. axis) 0.000011

Moment (1st prin. axis), i 0.000011

force in the z-direction

Circular shape cross section with a

Node [Node 2 | Tubular tower]

Displacement (w) | 0.000000

Beam element [Element 1 | Tubular tower]

Axial force | 0.000000

Circular shape cross section with a
moment around the z-direction

Node [Node 2 | Tubular tower]

Rotational displacement (rw) | 0.000004 PASS

Beam element [Element 1 | Tubular tower]

Twist (structural) | 0.000004 PASS

Load case: Circular hollow cross section with a force in the x-

direction

Node [Node 2 | Tubular tower]

Displacement (u)

0.025 |-
0.02 7
0.015 f
0.01 7

0.005

_ Ashes

Circular hollow cross section with a force in the x-direction

3
Time [s]

Beam element [Element

1 | Tubular tower]



Shear force (1st prin. axis)

1000

800

Ashes

Circular hollow cross section with a force in the x-direction

200 —

Time [s]

Moment (2nd prin. axis), i

-2000 | 2]

-4000
L Ashes

-6000 - 4 Circular hollow cross section with a force in the x-direction

-8000 -

-10000

Time [s]

Max normal stress mag.

150 |-

125 [

[ Ashes
100 —

Circular hollow cross section with a force in the x-direction

50 [

25 [

Time [s]

Load case: Circular hollow cross section with a force in the y-
direction



Node [Node 2 | Tubular tower]

0.025

0.02

0.015

0.01

0.005

Displacement (v)

Ashes

Circular hollow cross section with a force in the y-direction

Time [s]

Beam element [Element 1 | Tubular tower]

1000

800

600

400

200

Shear force (2nd prin. axis)

Ashes

Circular hollow cross section with a force in the y-direction

Time [s]



Moment (1st prin. axis), i

10000

8000 -

_ Ashes
6000 1

Circular hollow cross section with a force in the y-direction

4000 -

2000 —

Time [s]

Max normal stress mag.

_ Ashes

Circular hollow cross section with a force in the y-direction

N N B
3 4 5

Time [s]

Load case: Circular hollow cross section with a force at 45 degrees

Node [Node 2 | Tubular tower]



0.02

0.015
0.01

0.005

0.02

0.015
0.01

0.005

Displacement (u)

Ashes

Circular hollow cross section with a force at 45 degrees

Time [s]

Displacement (v)

Ashes

Circular hollow cross section with a force at 45 degrees

Time [s]

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis)

600 —

400 —

200

Ashes

Circular hollow cross section with a force at 45 degrees

Time [s]



Shear force (2nd prin. axis)

600 —

400 —

200

Ashes

Circular hollow cross section with a force at 45 degrees

6000

4000

2000

-2000

-4000

-6000

Time [s]

Moment (1st prin. axis), i

Ashes

Circular hollow cross section with a force at 45 degrees

Time [s]

Moment (2nd prin. axis), i

Ashes

Circular hollow cross section with a force at 45 degrees

Time [s]



Max normal stress mag.

s BT

150 |-

r a Ashes
100 - 3

75 7 Circular hollow cross section with a force at 45 degrees

25 [

Time [s]

Load case: Circular hollow cross section with a force in the z-
direction

Node [Node 2 | Tubular tower]
Displacement (w)

0.04
0.03
| Ashes
0.02
L Circular hollow cross section with a force in the z-direction
0.01 —
0 ‘\““\““7
0 3 4 5

Time [s]

Beam element [Element 1 | Tubular tower]



100000

80000

60000

40000

20000

Axial force

Ashes

Circular hollow cross section with a force in the z-direction

Time [s]

Max normal stress

mag.

800
600 —
400 -

200 -

Ashes

Circular hollow cross section with a force in the z-direction

Time [s]

3

Load case: Circular hollow cross section with a moment around the
z-direction

Node [Node 2 | Tubular tower]

10



Rotational displacement (rw)

0.05 [

AU = i Ashes

Circular hollow cross section with a moment around the z-direction

0.02 [

0.01 -

Time [s]

Beam element [Element 1 | Tubular tower]
Twist (structural)

0.06 |

0.04 [ i Ashes

0.03 |-
r Circular hollow cross section with a moment around the z-direction

0.01 [

Time [s]

Load case: Circular hollow cross section with a force in the x-
direction - 20 m element

Node [Node 2 | Tubular tower]
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Displacement (u)

0.2
0.15 |
r | Ashes
0.1 — 1 Circular hollow cross section with a force in the x-direction - 20 m element
0.05 |
0 L | | P - |
0 1 2 3 4 5

Time [s]

Beam element [Element 1 | Tubular tower]
Shear force (1st prin. axis)

1000

800 -

] Ashes

Circular hollow cross section with a force in the x-direction - 20 m element

400 -

200 -

Time [s]

Moment (2nd prin. axis), i

-5000 -

L ] Ashes
-10000 — 1

Circular hollow cross section with a force in the x-direction - 20 m element

-15000 —

-20000

Time [s]

12



Max normal stress mag.

300 |

250 |

200 |

150 |

Ashes

Circular hollow cross section with a force in the x-direction - 20 m element

Time [s]

Load case: Circular hollow cross section with a force in the z-

direction - 20 m element

Node [Node 2 | Tubular tower]
Displacement (w)

0.06

0.04

Ashes

Circular hollow cross section with a force in the z-direction - 20 m element

0.02

Time [s]

Beam element [Element 1 | Tubular tower]
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Axial force

100000

80000

L Ashes
60000

Circular hollow cross section with a force in the z-direction - 20 m element

40000

20000 —

ol L ]
0 1 2 3 4 5

Time [s]

Max normal stress mag.

800

600

Ashes

400 Circular hollow cross section with a force in the z-direction - 20 m element

200

Time [s]

Load case: Circular hollow cross section with a moment around the
z-direction - 20 m element

Node [Node 2 | Tubular tower]



Rotational displacement (rw)

0.125 ===

0.1

0.075 _ _ Ashes

L Circular hollow cross section with a moment around the z-direction - 20 m element
0.05

0.025 |

3 4 5
Time [s]

Beam element [Element 1 | Tubular tower]
Twist (structural)

0.125

0.1

0.075 s Ashes

L Circular hollow cross section with a moment around the z-direction - 20 m element
0.05

0.025

3 4 5
Time [s]

Load case: Circular hollow cross section with a force in the x-
direction - Timoshenko

Node [Node 2 | Tubular tower]
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Displacement (u)

OTOS] =

0.025 |

0.02 | ]
r | Ashes

0.015 |
[ Circular hollow cross section with a force in the x-direction - Timoshenko

0.01 |

0.005 |

Time [s]

Beam element [Element 1 | Tubular tower]
Shear force (1st prin. axis)

1000

800

L ] Ashes
600 ]

Circular hollow cross section with a force in the x-direction - Timoshenko

400

Time [s]

Moment (2nd prin. axis), i

-2000 -

-4000 - 1
L | Ashes

-6000 - f Circular hollow cross section with a force in the x-direction - Timoshenko

-8000 -

-10000

Time [s]



Max normal stress mag.

s B

Ashes

Circular hollow cross section with a force in the x-direction - Timoshenko

Time [s]

Load case: Rectangular hollow cross section with a force in the x-

direction

Node [Node 2 | Tubular tower]
Displacement (u)

0.008 -
0.006 —
0.004 —

0.002 —

Ashes

Rectangular hollow cross section with a force in the x-direction

Time [s]

3 4 5

Beam element [Element 1 | Tubular tower]

17



Shear force (1st prin. axis)

1000
800

600 —

200 —

Ashes

Rectangular hollow cross section with a force in the x-direction

Time [s]

Moment (2nd prin. axis), i

-2000 7
-4000 —
-6000 *
-8000 7

-10000

Ashes

Rectangular hollow cross section with a force in the x-direction

Time [s]

Max normal stress mag.

80

60 —

40 -

20

Ashes

Rectangular hollow cross section with a force in the x-direction

Load case:
direction

Time [s]

Rectangular hollow cross section with a force in the y-

18



Node [Node 2 | Tubular tower]

0.04 |

0.02

Beam

1000
800
600 i
400

200

Displacement (v)

Time [s]

Ashes

Rectangular hollow cross section with a force in the y-direction

element [Element 1 | Tubular tower]

Shear force (2nd prin. axis)

Time [s]

Ashes

Rectangular hollow cross section with a force in the y-direction

19



Moment (1st prin. axis), i

10000

8000 -

a Ashes
6000 1

Rectangular hollow cross section with a force in the y-direction

4000 -

2000 —

Time [s]

Max normal stress mag.

125 |

[ a Ashes
100 +— 1 [

Rectangular hollow cross section with a force in the y-direction

50 |-

25 [

Time [s]

Load case: Rectangular hollow cross section with a force in the x-
direction 90 deg twist

Node [Node 2 | Tubular tower]
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Displacement (u)

0.05

0.03

0.01

ol

Ashes

Rectangular hollow cross section with a force in the x-direction 90 deg twist

o

1

2

Time [s]

3

4

Beam element [Element 1 | Tubular tower]
Shear force (2nd prin. axis)

-200

-400 |-

-600 —

-800 —

-1000

Ashes

Rectangular hollow cross section with a force in the x-direction 90 deg twist

1

2 3

Time [s]

4

Moment (1st prin. axis), i

-2000 -

-4000 -

-6000 -

-8000 -

-10000

Ashes

Rectangular hollow cross section with a force in the x-direction 90 deg twist

0

1

2
Time [s]

3

4

21



Max normal stress mag.

_ Ashes

Rectangular hollow cross section with a force in the x-direction 90 deg twist

Time [s]

Load case: Rectangular hollow cross section with a force in the x-
direction 30 deg twist

Node [Node 2 | Tubular tower]
Displacement (u)

0.02

0.015
| Ashes
0.01 X . . . . .
L Rectangular hollow cross section with a force in the x-direction 30 deg twist
0.005
0 | | PRI
3 4 5
Time [s]
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0.015

0.01

0.005

Displacement (v)

Time [s]

Ashes

Rectangular hollow cross section with a force in the x-direction 30 deg twist

Beam element [Element 1 | Tubular tower]

Shear force (1st prin. axis)

800

600

400

200

Time [s]

Shear force (2nd prin. axis)

400 [
300 |

200

Time [s]

Ashes

Rectangular hollow cross section with a force in the x-direction 30 deg twist

Ashes

Rectangular hollow cross section with a force in the x-direction 30 deg twist
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Moment (1st prin. axis), i

5000 :
4000 }
3000 }
2000 }

1000 |-

1 2 3 4
Time [s]

Moment (2nd prin. axis), i

-2000 —
-4000

-6000

-8000

0

1 2 3 4
Time [s]

Max normal stress mag.

5

150 |-

100 [
75 |-
50 |-

25 [

1 2 3 4
Time [s]

5

Ashes

Rectangular hollow cross section with a force in the x-direction 30 deg twist

Ashes

Rectangular hollow cross section with a force in the x-direction 30 deg twist

Ashes

Rectangular hollow cross section with a force in the x-direction 30 deg twist

Load case: Circular shape cross section with a force in the x-
direction



Node [Node 2 | Tubular tower]
Displacement (u)

0.035 |-

0.03 [

0.025

[ a Ashes
0.02 - b

aes L Circular shape cross section with a force in the x-direction

0.01 [-

0.005 [

Time [s]

Beam element [Element 1 | Tubular tower]
Shear force (1st prin. axis)

1000

800

L ] Ashes
600 — g
Circular shape cross section with a force in the x-direction

400 -

200 -

Time [s]



Moment (2nd prin. axis), i

-2000 -

-4000 9
| Ashes

-6000 - Circular shape cross section with a force in the x-direction

-8000 -

-10000 —

T E R R E U B
0 1 2 3 4 5

Time [s]

Load case: Circular shape cross section with a force in the y-
direction

Node [Node 2 | Tubular tower]
Displacement (v)

0.035 [

0.03 [

0.025 |-

[ ; Ashes
0.02 [- i

0.015 | Circular shape cross section with a force in the y-direction

0.01 [-

0.005 [

Time [s]

Beam element [Element 1 | Tubular tower]
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Shear force (2nd prin. axis)

1000

800

L Ashes
600
Circular shape cross section with a force in the y-direction

400 -

200 —

Time [s]

Moment (1st prin. axis), i

10000

8000 -

L Ashes
6000

Circular shape cross section with a force in the y-direction

4000

2000 —

Time [s]

Load case: Circular shape cross section with a force in the z-
direction

Node [Node 2 | Tubular tower]
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Displacement (w)

0.04
0.03 -

0.02 -

Ashes

Circular shape cross section with a force in the z-direction

3 4
Time [s]

Beam element [Element 1 | Tubular tower]

Axial force

100000
80000 —
60000 —
40000 7

20000

Ashes

Circular shape cross section with a force in the z-direction

3 4
Time [s]

Load case: Circular shape cross section with a moment around the z-

direction

Node [Node 2 | Tubular tower]
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0.06

0.04

0.03

0.02

0.01

Rotational displacement (rw)

Ashes

Circular shape cross section with a moment around the z-direction

Time [s]

Beam element [Element 1 | Tubular tower]

0.06

0.05

0.04

0.03

0.01

Twist (structural)

Ashes

Circular shape cross section with a moment around the z-direction

o

Time [s]
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