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Figure D 7: MAC matrix for p-LSCF method obtained mode shapes, 0.12 m/s current velocity
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D.3.2 0.24 m/s

Table D 8: Results from p-LSCF method, 0.24 m/s flow velocity
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number
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Complex plot
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R e T - I T )
— 77—

S
o

1

Compass plot no. 1

identified using p-LSCF at 0.24 m/s flow velocity

%0
120 60

180 - — 0

240 300

270

1.1171

2.9492

Mode shape no. 1 identified using p-LSCF
at 0.24 m/s flow velocity

>
<
—
I
2@
-
N
A

-1 0.5 0 0.5 1
Modeshape - Normalized amplitude

3

Compass plot no. 3

identified using p-LSCF at 0.24 m/s flow velocity

20
)
120 60
08

06

150 30
0.4
0.z
180 o
= =
0% =t

240 300

4.0697

2

Compass plot no. 2

identified using p-LSCF at 0.24 m/s flow velocity

%0
120 60

= T R
180 %#;7—% 0

240 300

270

2.8941

0.0632

Mode shape no. 2 identified using p-LSCF
at 0.24 m/s flow velocity

-

—_
10+ \j
.89 I
S& 8t .
E=h=} —
35 7+ [
24 R
53 o -
T D )
£N 5¢ e
ow o -
o E 4t P
5 -
8< 31 <S,‘1
<d —_—
L o2t T
™
T —
o —

@

4

Compass plot no. 4
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Damping [%]
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Mode shape no. 3 identified using p-LSCF
at 0.24 m/s flow velocity
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identified using p-LSCF at 0.24 m/s flow velocity
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pLSCF24 ]
pLSC F242
pLSC F243
pLSCF24,
pLSC F245

pLSCF24

AutoMAC matrix of the pLSCF 0.24 m/s solutions vs FEM solutions

0.03 0.00 0.04 0.00 0.01 0.01 0.01
0.03 0.00 0.02 0.02 0.01 0.01 0.01
0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.00
0.02 0.01 0.00 0.02 0.00 0.00 0.03 0.01 1.00
0.08 0.01 0.02 0.02 0.00 0.04 0.02 0.00
0.04 0.02 0.00 0.03 0.01 0.04 0.01 0.07 0.01
FEM, FEM, FEM3 FEM, FEM_ FEM  FEM, FEM8 FEM9
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0.00
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Figure D 8: MAC matrix for p-LSCF method obtained mode shapes, 0.24 m/s current velocity
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D.3.30.34 m/s

Table D 9: Results from p-LSCF method, 0.34m/s flow velocity
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Complex plot
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Mode shape no. 3 identified using p-LSCF
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Complex plot
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AutoMAC matrix of the pLSCF 0.34 m/s solutions vs FEM solutions
pLSCF34. 1 0.01  0.00 002 000 000 000 000 001 0.01

0.01 0.00 0.00 0.00

pLSCF34,| 003 000 028 0.2 0.02

PLSCF34,| 000 002 000 002 0.0 000 000 000 0.0

pLSCF34,| 008 000 000 000 000 001 002 0.01 0.04

pLSCF34_| 0.01 0.04 000 004 002 000 003 0.01
pLSCF34.| 005 001 000 003 002 000 004 0.00

pLSCF34.| 006 001 000 002 001 000 002 0.04

FEM, FEM, FEM3 FEM, FEM_ FEM, FEM, FEM8 FEM9 FEM,,

Figure D 9: MAC matrix for p-LSCF method obtained mode shapes, 0.34 m/s current velocity
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Appendix E
List of Matlab Scripts

The following codes are included in the zip-folder submitted with this thesis.

For TDD analysis:

e TDD_method.m: The program used for identifying modes, plotting mode shapes and
calculating MAC matrices.

e MAC_func.m: Calculates the MAC value of two vectors of same length.

e MZerocross.m: Calculates the damped period of the participation time series.

e TDD_fnat_damp.m: Calculates the natural frequencies and mode shapes.
For importing and viewing static configuration obtained from RIFLEX:

e Static_Analysis_Beam_Mass.m: Imports RIFLEX files and gives an output .mat file
containing static analysis results used for modal analysis.

e get_matrix.m: Transforms mpf file data to matrices.

For numerical investigations of the accelerometer effects on the solution of the eigenvalue

problem:

e SCR_Eigenvalues.m: Used to select mass case to be investigated, number of modes to
calculate and which mode shape to plot. Gives a .mat file containing identified natural
frequencies and mode shapes at the accelerometer locations as output. Output is used
for calculation of MAC values and frequency deviations.

e SCR_Beam_ FEM_Fun.m: Creates global mass and stiffness matrices, calculates
natural frequencies and mode shapes, sorts the calculated modes and outputs the
requested number of modes and modeshapes.

o feaplycs.m: Applies boundary conditions to the global mass and stiffness matrices.

o feasmbll.m: Assembles local element mass and stiffness matrices into global mass
and stiffness matrices according to indexing.

o feeldofl.m: Creates indexes for the DOFs associated with each local element mass

and stiffness matrix for use when assembling global matrices.
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o feframe2.m: Creates local element mass and stiffness matrices for elements without
accelerometer masses.

o feframe3.m: Creates local element mass and stiffness matrices for elements with
lumped mass at the second node.

o feframe4.m: Creates local element mass and stiffness matrices for elements with

lumped mass at the first node.
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