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User Manual for VC40WT

Version 20171226

[1] Download

VC40WT.zip:

Execution: Type "VC40WT" on the command window of the MATLAB, and then enter

Input File (Sample): (e.g. model.inp)
Output File (Sample): (e.g. figure.png, output.txt)

[2] EXAMPLE:

| VCAOWT —
VCAOWT
Version 2017-02-25

Model Load Earthguake Data
D Wind Direction dt (sec) SFactor

| Model [Jwave | |two ¥ 0.02 9.81

Wibratien Contrel for Offshore Wind Turbine Structural System Lab.

|an.|.|.t. _________________

| SF Accl | | Acc2
I [v13D 1 Tabas c¢ (Tabas_ce 2.8
TR —— — s S S S S S S S S =
I |[ = Ground Motion: Tabas omMpPG roup 5
(®) wio damper | Tower Base | .. : : s p |
| (O Brace :l Direction
001 b 0.0
() Damper H1 W
| Il o B tﬁ
I []ssl II = 1.5 E 0,005 [ | Il i“
- Group 2_|| ® oispl. 3 .'.l'“ |’ P'
PR | Qv § ° J'Q\J‘W{lh il
. Il - WL I
| )
|

X-Axis
Close || [Save Figure (@) Time () Displ.
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[3] Updates

e 15-06-2018 wind and wave load are updated

26-12-2017 input file is changed as text file; considering the static load

20-09-2017 option directions for earthquake data, eigen analysis

27-05-2017 analysis case

25-02-2017 guide for VCAOWT
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VCAOWT

Vibration Control for Offshore Wind Turbine

Tran Thanh Tuan?, Le Minh Luong? and Dookie Kim?
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1. Introduction

The computer program VC40OWT (Vibration Control for Offshore Wind Turbine) is mainly used to evaluate
the steel jacket platform seismic behavior by friction dampers and comparing them with steel brace. The used
model in this program is evaluated in three cases, one case it is without brace and another case with steel

braces and the last one with friction dampers. In addition, Soil-Structure Interaction can be considered in this

program.

2. How to run VC40OWT?

STEP 1 Input (Group 1)
1.1. Import model (e.g.model.inp)
Input
Model
(3o

1.2. Wind and Wave loads
1.2.1. Wind Load

Wind Load
rho_air (kg/m3¥ 1290 Wwind (mis) 70
H_wind {m}) &8 Cf 0.8
A_blade (m2) 1 CD 0%
D (rm} 5 oK
1.2.1 Wave Load
Wawe Load
rho_fluid (kg'm3 1025 | Wwave (mis) 1
H_wave (m}) g C_M 3.0
D (m) 50 CD 15
D (m) 1.05 | wavelen (m)| 4

1.3. Earthquake data (3 options: x direction, y direction and two directions)
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Earthgquake Data

Direction dt (sec)

two iv| | 0.01
Acel Acc?

173_dir1_| [173_dir2_

SFactor
1

OK

12 [

'15 5

STEP 2

2.1. Brace properties

Analysis Cases (Group 2)

Analysiz Caze

Brace Parameters

() win damper E(Wm2y | 21e11 G (Nm2) | goBE1D
@) Brace Alm2)  |4253E2 J (m4) 1.B6E-4
Ob lz(m4)  11.217E-4 alpha’ SE-1
AT by (m4) 1121764 alphaZ SE-1
[ssi
Run oK
2.2. Damper properties
Analysis Case Damper Parameters
Material Element
wio damper
> ’ E(NmZ} | 21e11 rho 98
O Brace epsyP 152e-5 cMass 0
(®) Damper epsyN _15%e-5 Rayleigh |.... .,
[]ssl epsll 0
Aun Uniaxial Sec |p . oK
2.3. Soil properties
Analyziz Casze S5l Parameters
(®) wio damper Soil Dimention
':::' 5 rhofkg/m3} | 2000 a(mj
race possion 0.40 B (mj)
() Damper Vs (mie) 300
53] epsilon 005 oK
Run
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STEP 3 Analysis (Group 3)

Analysis

Eigen

Dynamic

3.1. Eigen Analysis
3.2. Dynamic Analysis

STEP 4 Output (Group 5)
4.1. Eigen value
4.2. Responses at tower base and top
4.3. Save data

4.4, Save figure
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2. Input Data Format
Template Input Data file for VCAOWT

nN # Number of Nodes
# NodeID xCrdyCrd  zCrd  mx my mz mIx mIy mlz

# () (my  (m)  (m

N[1] x[1]  y[1] z[1] mx[1] wmy[1] mz[1] wmIx[1] mIy[1] mIz[1]
N[nN] x[nN]  y[nN] z[nN] mx[nN] my[nN] mz[nN] mIx[nN]mIy[nN]mIz[nN]
#ommmmm e BOUNDARY CONDITIONS ------========mmm oo oo
nS # Number of Boundary Condition Nodes
# Node x y z XX yy zz 1=fixed, @=free
N[1] Rx[1] Ry[1] Rz[1] Rxx[1] Ryy[1] Rzz[1]
N[nS] Rx[nB nS Ry[nS] Rz[nS] Rxx[nS]Ryy[nS] Rzz[nS]
$# mmmmm e MULTI-POINT CONSTRAINTS ------=mmmmmmmmmmmmmmmmmmoommmo o
nMP # Number of MP Constraints
#mNode sNode dof #mNode: master node; sNode: slave node; dof (12345 6)
mN[1] sN[1] dof[1] dof [1] dof [1]
mN[nMP] sSN[nMP 1] dof[nMP] dof [nMP] dof [nMP]
B ommm e MEMBER SECTIONS == --======== === oo e oo
#E : Modulus of Elasticity
#A : Cross section Area
# Iy, 1z : Moment of Inertia
#3 : Torsional Moment of Inertia
#G : Shear Modulus
nSec # Number of Sections
# E(N/m*2)  Poisson's Ratioanpha
2.10E+11 0.3 0.5
# SecIDD tw
# () (m  (m

S[1] D[1]  tw[1]
S[nSec] D[nSec] tw[nSec]

B omm GEOTRAN ELEMENTS === === == === o mmmm oo oo oo
nGeo # Number of Tower Geotrans

# ID vecxz

G[1] vec[1] vec [1] vec [1]

G[nGeo:.| vectnGeo] . vec.[nGeo] vec [nGeo]
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B oo o MEMBER ELEMENTS ---=-== == oo oo o e e e e e
nE # Number of Tower Elements

# + NIP:

# + massDens: element mass density (per unit length), from which a lumped-mass matrix is formed

# + maxIters: maximum number of iterations to undertake to satisfy element compatibility

# + tol: tolerance for satisfaction of element compatibility
# NIP massDens maxIters tol
5 98 10 10E-12
# EleID NodeI NodeJ secTag geoTran
E[1] NodeI[1] NodeJ[1] secTag[1] geoTran[1]
E[NnE] NodeI[nE] NodeJ[nE] secTag[nE] geoTran[nE]
B o PLATFORM SECTIONS =--=======--emmm e e
#SecID h E Density Poisson's Ratio
#(-) (m)  (N/m2) (N/m"3/g) (-)
ID[1] h[1] E[1] Density[1] ratio[1]
e PLATFORM ELEMENTS -----------cmm e oo
nEP # Number of Platform Elements
# EleID Nodel NodeJ NodeK NodeL secTag
EP[1] NodeI[1] NodeJ[1] NodeK[1] NodeL[1]
secTag[1]
EP[1] NodeI[1] NodeJ[1] NodeK[1] NodeL[1]
secTag[1]
e T SST NODES = ---= === = o mmm o o o oo e
2 # Number of SSI Nodes
# NodeID xCrd yCrd  zCrd
# (-) m) (m)  (m)
N[1] x[1] y[1] z[1] # first node: assign mass
N[2] x[2] y[2] z[2] # second node: assign bound condition
B oo CONTROL ELEMENTS === === === = m == mmmm oo oo oo
nC # Number of Control Elements
# EleID Nodel NodeJ secTag geoTran (for brace-e)
EC[1] NodeI[1] NodeJ[1] secTag[1] geoTran[1]
EC[nC] NodeI[nC] NodeJ[nC] secTag[nC] geoTran[nC]

Note: Option [geoTran] is only used for brace control elements.

B oo STATIC LOADS === === === mmmm s oo s oo oo mm oo
64 # Number of Points for Wave Load
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#BNode TNode
Base[1] Top[1]

Note: Base and Top Node of tower

# End of input data file
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3. Example

Example 1: To get the top and base point responses of the Wind Turbine with friction damper under

Elcentro earthquake ignoring SSI effect.

3.1 Input Examples:

# _________________________________
# _________________________________
94 # Number of Nodes
# NodeID xCrd yCrd zCrd
# (-) (m) (m)
1 4.00 4.00 20.15
2 -4.00 4.00 20.15
3 -4.00 -4.00 20.15
4 4.00 -4.00 20.15
5 -4.00 4.00 16.15
6 4.00 4.00 16.15
7 4.00 -4.00 16.15
8 -4.00 -4.00 16.15
9 -6.00 6.00 -49.50
10 6.00 6.00 -49.50
11 4.02 4.02 15.65
12 -4.02 4.02 15.65
13 -4.02 -4.02 15.65
14 4.02 -4.02 15.65
15 -4.39 4.39 4.38
16 4.39 4.39 4.38
17 4.39 -4.39 4.38
18 -4.39 -4.39 4.38
19 4.19 0.00 10.26
20 -4.19 0.00 10.26
21 0.00 -4.19 10.26
22 0.00 4.19 10.26
23 -4.82 4.82 -8.92
24 4.82 4.82 -8.92
25 4.82 -4.82 -8.92
26 -4.82 -4.82 -8.92
27 4.59 0.00 -1.96
28 0.00 4.59 -1.96
29 -4.59 0.00 -1.96
30 0.00 -4.59 -1.96
31 -5.33 5.33 -24.61
32 5.33 5.33 -24.61
33 5.33 -5.33 -24.61
34 -5.33 -5.33 -24.61
35 0.00 -5.06 -16.37
36 5.06 0.00 -16.37
37 0.00 5.06 -16.37
38 -5.06 0.00 -16.37
39 -5.94 5.% -43.13
49 5.94 5.% -43.13
41 5.94 -5.94 -43.13
42 -5.94 -5.94 -43.13

VCAOWT Input File
MEMBER NODES

mx
(m)
54280.75
54280.75
54280.75
54280.75
1395.76
1395.76
1395.76
1395.76
17144.93
17144.93
8513.60
8513.60
8513.60
8513.60
18161.95
18161.95
18161.95
18161.95
5411.91
5411.91
5411.91
5411.91
21271.72
21271.72
21271.72
21271.72
6226.42
6226.42
6226.42
6226.42
28769.94
28769.94
28769.94
28769.94
7194.84
7194.84
7194.84
7194.84
18159.82
18159.82
18159.82
18159.82

my

54280.75
54280.75
54280.75
54280.75
1395.76
1395.76
1395.76
1395.76
17144.93
17144.93
8513.60
8513.60
8513.60
8513.60
18161.95
18161.95
18161.95
18161.95
5411.91
5411.91
5411.91
5411.91
21271.72
21271.72
21271.72
21271.72
6226.42
6226.42
6226.42
6226.42
28769.94
28769.94
28769.94
28769.94
7194.84
7194.84
7194.84
7194.84
18159.82
18159.82
18159.82
18159.82

mz

54280.75
54280.75
54280.75
54280.75
1395.76
1395.76
1395.76
1395.76
17144.93
17144.93
8513.60
8513.60
8513.60
8513.60
18161.95
18161.95
18161.95
18161.95
5411.91
5411.91
5411.91
5411.91
21271.72
21271.72
21271.72
21271.72
6226.42
6226.42
6226.42
6226.42
28769.94
28769.94
28769.94
28769.94
7194.84
7194.84
7194.84
7194.84
18159.82
18159.82
18159.82
18159.82

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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43
a4
45
46
47
48
49
50
51
52
53

55
56
57
58
59

61
62
63

65
66
67
68
69
70
71
72
73
74
76
77
78
79

81
82
83

85
86
87
88
89

a1
92
93
94
95

5.62
0.00
-5.62
0.00
-5.97
5.97
5.97
-5.97
-6.00
6.00
6.00
-6.00
-6.00
6.00
6.00
-6.00
6.00
-6.00
-6.00
6.00
6.00
-6.00
-4.00
0.00
4.00
0.00
0.00
0.00
-4.00
4.00
4.00
-4.00
-4.80
-4.80
-4.00
4.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.80
4.80
4.00
-4.00
-4.80
4.80
4.80
-4.80

z

0.00
-5.62
0.00
5.62
5.97
5.97
-5.97
-5.97
6.00
6.00
-6.00
-6.00
6.00
6.00
-6.00
-6.00
-6.00
-6.00
6.00
6.00
-6.00
-6.00
0.00
-4.00
0.00
4.00
0.00
0.00
-4.00
-4.00
4.00
4.00
-4.00
4.00
-4.80
-4.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-4.00
4.00
4.8
4.80
4.80
4.80
-4.80
-4.80

-33.37
-33.37
-33.37
-33.37
-44.00
-44.00
-44.00
-44.00
-45.00
-45.00
-45.00
-45.00
-45.50
-45.50
-45.50
-45.50
-49.50
-49.50
-50.00
-50.00
-50.00
-50.00
20.15
20.15
20.15
20.15
20.15
20.65
18.15
18.15
18.15
18.15
20.15
20.15
20.15
20.15
26.65
37.15
48.15
59.15
69.15
78.65
85.65
88.15
20.15
20.15
20.15
20.15
20.15
20.15
20.15
20.15

XX yy zz

8343.83
8343.83
8343.83
8343.83
5922.01
5922.01
5922.01
5922.01
1063.84
1063.84
1063.84
1063.84
16750.61
16750.61
16750.61
16750.61
17144.93
17144.93
748.91
748.91
748.91
748.91
57756.73
57756.73
57756.73
57756.73
116612.20
14229.62
2289.12
2289.12
2289.12
2289.12
12706.48
12706.48
12706.48
12706.48
33675.17
39743.21
34749.87
27877 .94
2242458
20685.79
14260.48

8343.83
8343.83
8343.83
8343.83
5922.01
5922.01
5922.01
5922.01
1063.84
1063.84
1063.84
1063.84
16750.61
16750.61
16750.61
16750.61
17144.93
17144.93
748.91
748.91
748.91
748.91
57756.73
57756.73
57756.73
57756.73
116612.20
14229.62
2289.12
2289.12
2289.12
2289.12
12706.48
12706.48
12706.48
12706.48
33675.17
39743.21
34749.87
27877 .94
22424.58
20685.79
14260.48

8343.83
8343.83
8343.83
8343.83
5922.01
5922.01
5922.01
5922.01
1063.84
1063.84
1063.84
1063.84
16750.61
16750.61
16750.61
16750.61
17144.93
17144.93
748.91
748.91
748.91
748.91
57756.73
57756.73
57756.73
57756.73
116612.20
14229.62
2289.12
2289.12
2289.12
2289.12
12706.48
12706.48
12706.48
12706.48
33675.17
39743.21
34749.87
27877.94
22424.58
20685.79
14260.48

353672.30 353672.30 353672.30

12706.48
12706.48
12706.48
12706.48
1155.13
1155.13
1155.13
1155.13

12706.48
12706.48
12706.48
12706.48
1155.13
1155.13
1155.13
1155.13

BOUNDARY CONDITIONS
# Number of Boundary Condition Nodes
1=fixed, ©=free

12706.48
12706.48
12706.48
12706.48
1155.13
1155.13
1155.13
1155.13

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.09
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.090
0.00
0.00
0.00
0.00
0.090
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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6l 1 1 1 1 1 1

62 1 1 1 1 1 1
63 1 1 1 1 1 1
&4 1 1 1 1 1 1
B ommm e MULTI-POINT CONSTRAINTS ---------=---mmmmmmmmmm oo
4 # Number of MP Constraints
#mNode sNode dof #mNode: master node; sNode: slave node; dof (12345 6)
69 1 1 2 3
69 2 1 2 3
69 3 1 2 3
69 4 1 2 3
B ommm e MEMBER SECTIONS --------=-- oo e
#E : Modulus of Elasticity
#A : Cross section Area
# Iy, Iz: Moment of Inertia
#J : Torsional Moment of Inertia
#G : Shear Modulus
15 # Number of Sections
# E(N/m*2)  Poisson's Ratioanpha
2.10E+11 0.3 0.5
# SecID D tw
# (-) (m) (m)
1 0.800 0.020
2 1.200 0.050
3 1.200 0.035
4 1.200 0.040
5 2.080 0.491
6 2.080 0.060
7 5.600 0.032
8 5.557 0.032
9 5.318 0.030
10 5.082 0.028
11 4.800 0.024
12 4,565 0.022
13 4.329 0.020
14 4.118 0.030
15 4.000 0.030
# - GEOTRAN ELEMENTS -----------—- oo
49 # Number of Tower Geotrans

# ID vecxz

1 1.00E+00 0.00E+00 0©.00E+00
2 O.00E+00 1.00E+00 0©.00E+00
3 0.00E+00 -1.00E+00 ©.00E+00
4 -1.00E+00 ©.00E+00 0.00E+09
5 -7.07E-01 -7.07E-01 ©.00E+2Q
6 7.07E-01 -7.07E-01 0©.00E+00
7 7.07E-01 7.07E-01 0©.00E+00
8 -7.07E-01 7.07E-01 0©.00E+90
9 9.99E-01 4.39E-02 0.00E+90
10  9.99E-01 -4.39E-02 0.00E+20
11 -9.99E-01 4.39E-02 0.00E+20
12 -9.99E-01 -4.39E-02 0.00E+20
13 -4.39E-02 -9.99E-01 0.00E+00
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14 -4.39E-02 9.99E-01 0.00E+09
15 4.39E-02 9.99E-01 0.00E+09
16 7.07E-01 7.07E-01 0©.00E+00
17 9.99E-01 -4.72E-02 0©.00E+20
18 -9.99E-01 -4.72E-02 0.00E+09
19 4.72E-02 9.99E-01 0.00E+09
20 -4.72E-02 9.99E-01 0.00E+00
21 -9.99E-01 4.72E-02 0.00E+20
22 9.99E-01 4.72E-02 0.00E+09
23 -4.72E-02 -9.99E-01 0.00E+09
24 -4.72E-02 9.99E-01 0.00E+00
25 -5.05E-02 -9.99E-01 0.00E+20
26 -5.05E-02 9.99E-01 0.00E+00
27 9.99E-01 5.05E-02 0.00E+09
28 9.99E-01 -5.05E-02 0.00E+20
29 -5.05E-02 -9.99E-01 0.00E+00
30 -5.05E-02 9.99E-01 ©.00E+20
31 -9.99E-01 5.05E-02 ©.00E+00
32 -9.99E-01 -5.05E-02 ©.00E+00
33 9.99E-01 -5.37E-02 ©.00E+20
34 -9.99E-01 -5.37E-02 ©.00E+90
35 -5.37E-02 -9.99E-01 ©.00E+00
36 -5.37E-02 9.99E-01 ©.00E+09
37 -9.99E-01 5.37E-02 ©.00E+00
38 9.99E-01 5.37E-02 ©.00E+90
39 5.37E-02 9.99E-01 ©.00E+20
49 -5.37E-02 9.99E-01 0.00E+09

B o MEMBER ELEMENTS === === = === m oo o o m e
125 # Number of Tower Elements

# + NIP:

# + massDens: element mass density (per unit length), from which a lumped-mass matrix is formed

# + maxIters: maximum number of iterations to undertake to satisfy element compatibility

# + tol: tolerance for satisfaction of element compatibility
# NIP massDens maxIters tol
5 98 10 16E-12
# EleID Nodel Node] secTag geoTran
2 8 71 4 2
3 71 3 4 2
4 7 72 4 2
5 72 4 4 2
6 6 73 4 2
7 73 1 4 2
8 2 74 4 3
9 74 5 4 3
19 12 5 3 5
20 13 8 3 6
21 14 7 3 7
22 11 6 3 8
25 69 70 7 2
26 70 80 8 2
27 18 13 3 6
28 17 14 3 7
29 12 15 3 7
30 11 16 3 6
31 80 81 9 2
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32 81 82 10 2
33 82 83 11 2
34 83 &4 12 2
35 &4 85 13 2
36 85 86 14 2
37 41 49 2 5
38 49 53 2 5
39 17 19 1 9
49 19 11 1 9
41 14 19 1 10
42 19 16 1 10
43 12 20 1 11
a4 20 18 1 11
45 15 20 1 12
46 20 13 1 12
47 13 21 1 13
48 21 17 1 13
49 14 21 1 14
50 21 18 1 14
51 16 22 1 14
52 22 12 1 14
53 11 22 1 15
54 22 15 1 15
55 86 87 15 2
59 15 23 3 16
60 17 25 3 5
61 26 18 3 6
62 24 16 3 8
64 53 57 2 3
65 57 59 5 3
66 59 63 6 3
67 64 60 6 2
68 60 58 5 2
69 58 54 2 2
70 54 50 2 6
71 17 27 1 17
72 27 24 1 17
73 16 27 1 18
74 27 25 1 18
75 16 28 1 19
76 28 23 1 19
77 24 28 1 20
78 28 15 1 20
79 15 29 1 21
80 29 26 1 21
81 18 29 1 22
82 29 23 1 22
83 18 30 1 23
&4 30 25 1 23
85 17 30 1 24
86 30 26 1 24
91 31 23 3 5
92 33 25 3 7
93 34 26 3 6
ez 32 24 3 8
95 50 42 2 6
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96 39 47 2 7
97 26 35 1 25
98 35 33 1 25
99 25 35 1 26
100 35 A 1 26
101 47 51 2 16
102 51 55 2 3
103 33 36 1 27
104 36 24 1 27
105 25 36 1 28
106 36 32 1 28
107 55 9 5 3
108 9 61 6 3
109 31 37 1 29
110 37 24 1 29
111 32 37 1 30
112 37 23 1 30
113 62 10 6 2
114 10 56 5 2
115 23 38 1 31
116 38 4 1 31
117 31 38 1 32
118 38 26 1 32
123 31 39 2 7
124 33 41 2 5
125 42 34 2 6
126 40 32 2 8
127 40 48 2 6
128 48 52 2 6
129 52 56 2 3
135 33 43 1 33
136 43 40 1 33
137 32 43 1 34
138 43 41 1 34
139 34 a4 1 35
140 44 41 1 35
141 33 yivi3 1 36
142 a4 42 1 36
143 31 45 1 37
144 45 42 1 37
145 34 45 1 38
146 45 39 1 38
147 32 46 1 39
148 46 39 1 39
149 40 46 1 49
150 46 31 1 40
151 47 48 1 3
152 48 49 1 4
153 49 50 1 2
154 50 47 1 1
B ommmm oo PLATFORM SECTIONS ----=======- - oo e e
#SecID h E Density Poisson's Ratio
# () (m) (N/m2)  (N/m"3/g) (-)
16 4 2.10E+11 0.00 0.3
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B ommm e PLATFORM ELEMENTS ----=-=-- oo m e e e e e
12 # Number of Platform Elements
# EleID NodeI NodeJ NodeK NodeL secTag
1001 65 69 68 2 16
1002 69 67 1 68 16
1003 3 66 69 65 16
1004 66 4 67 69 16
1005 76 3 2 77 16
1006 78 79 4 3 16
1007 4 88 89 1 16
1008 2 1 2 91 16
1009 77 2 91 92 16
1010 1 89 93 9 16
1011 79 o4 88 4 16
1012 95 78 3 76 16
ftomm SST NODES =======mmmm oo e e e oo e
2 # Number of SSI Nodes
# NodeID xCrd  yCrd zCrd
# () (m) (m) (m)
75 0.00 0.00 -50.001
9% 0.00 0.00 -50.001
# ommmmmm e CONTROL ELEMENTS ----======mmmemmmmmemmccecc o ecc e
4 # Number of Control Elements
# EleID Nodel NodeJ secTag geoTran (for brace-e)
1 1 81 17 8
10 2 81 17 5
11 3 81 17 6
12 4 81 17 7
# - STATIC LOADS ---------——mm oo oo
64 # Number of Points for Wave Load
A e L L P L PP PP PP e OUTPUT NODE--=-==== === m oo m oo oo oo oo
#BNode TNode
69 87

# End of input data file
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3.2 Output
3.2.1 Eigen

4 Frequency Value

0.3264870969425376

0.3264870969507017
1.1613686389652353
1.1613686390216809
2.922003746636152
4.363462460696838
4.36346246071272
5.216971379492815
6.189351628613099
6.189351628901834
7.357142530033663
7.464988588457954

3.2.2  Response
Top Displacement:
Figure

Tower Top 0.1 i i 0.5

Direction O
H2 0.05 i A | |r| |
-Aois
(®) Displ.
() el
() Ace. 005 [ h

() Ener. | u

Displacamant (m)
=
e
—_—
v
T

Sawve Data U sl
X-Axis

Save Figure (@) Time () Displ. Resst

Total acceleration at tower top

Figure

Tower Top

Direction

HZ
¥-Axis
() Displ.
() el
(®) Acc.
() Ener.

Agcseraton {mas)

Save Data
K-Axis

Sawve Figure (@) Time () Displ Reset
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3.3 Save
3.3.1 Save Data
3.3.2  Save Figure
2 Rrox = 2022
I
(|
- ” }‘ "“\ \ﬂ n f n 1'\
B i A NN,
E L J/,/’«,‘ HH‘\"HMHH “‘H“\j‘"‘}‘\x“\\‘"\‘\,‘*
: ‘\HH\‘“M‘ UV Y
| TR \/ I |
| IR e v
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“\‘ b | :
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Ground Motion: 173,12,
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/
/
/
/
sl /
[
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5 |
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/
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b L I i L L
10 ) w0 © ) 0
Timo (5)
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4. Appendix

4.1 Element Coordinate Transformation

The element coordinate system is specified as follows:

The x-axis is a vector given by the two element nodes; The vector vecxz is a vector the user specifies that
must not be parallel to the x-axis. The x-axis along with the vecxz Vector define the xz plane. The local y-
axis is defined by taking the cross product of the x-axis vector and the vecxz vector (Vy = Vxz X Vx). The
local z-axis is then found simply by taking the cross product of the y-axis and x-axis vectors (Vz = Vx X Vy).
The section is attached to the element such that the y-z coordinate system used to specify the section
corresponds to the y-z axes of the element.

'y z Z
[T, vecTY, verxzl) ! b
X

element orientation:

element xz plane and vectors:

element 2
element 2

element cross-section:

element 1

element 1

Y
x
element 1 element 2 ¥Z 0

R
vecxz for element 1
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