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Reference: Figueiredo, E., Park, G., Figueiras, J., Farrar, C., & Worden, K. (2009). Structural Health Monitoring

Algorithm Comparisons using Standard Data Sets. Los Alamos National Laboratory Report: LA-14393

4\ MathWorks



[HIRE)] #EWEANIILRE=SYLYT

Sensor #4

Sensor #3

18

e .

Sensor #2

HEFBOHEDEMERZE
TEBESITHHLTILNS

Sensor #1

RERLERE

Reference: Figueiredo, E., Park, G., Figueiras, J., Farrar, C., & Worden, K. (2009). Structural Health Monitoring
Algorithm Comparisons using Standard Data Sets. Los Alamos National Laboratory Report: LA-14393
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BEYIORRE(CHNT, ROFHFEZILSETL 7)\F—2DFF=EDH U,

EZENDE= (Mass)
HOE=DIER (Stiffness reduction)
3 BEER Y DI BHE DR (Gap) Damaged

State
#1
#2
#3
#4
#5

Condition
Undamaged
Undamaged
Undamaged
Undamaged
Undamaged

==

Undamaged

Description

Baseline condition

Mass = 1.2 kg at the base

Mass = 1.2 kg on the 1st floor

87.5% stiffness reduction in column 1BD

87.5% stiffness reduction in column 1AD and 1BD
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State Condition | Description
#6 Undamaged | 87.5% stiffness reduction in column 2BD
#7 Undamaged | 87.5% stiffness reduction in column 2AD and 2BD
#8 Undamaged | 87.5% stiffness reduction in column 3BD
#9 Undamaged | 87.5% stiffness reduction in column 3AD and 3BD
#10 Damaged @ Gap =0.20 mm
#11 Damaged | Gap =0.15 mm
#12 Damaged ' Gap =0.13 mm
#13 Damaged Gap =0.10 mm
#14 Damaged @ Gap = 0.05 mm
#15 Damaged @ Gap = 0.20 mm and mass = 1.2 kg at the base
#16 Damaged @ Gap = 0.20 mm and mass = 1.2 kg on the 1st floor
#17 Damaged | Gap =0.10 mm and mass = 1.2 kg on the 1st floor
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SHMTools
Los Alamos National Laboratory

Los Alamos National Laboratory National Security Education Center ‘

Engineering Institute

EDUCATIONAL PROGRAMS SHM DATA SETS AND SOFTWARE RESEARCH PROJECTS ‘ PUBLICATIONS

NSEC » Engineering Institute » SHM Data Sets and Software

SHM Data Sets and Software

SHMTools 1s a MATLAB package that facilitates the construction of structural health monitoring
(SHM) processes.

Related Links

CONTACT SHMTools Software (0.3.0 Beta) Getting Started with
Institute Director The package provides a set of functions organized into modules according to the SHMTools (pdf)
Charles Farrar thre_e p_rimar'y stages of S.truciu.ral .Health Mor1itoiing: Data Acquisition, Feature mFUSE Help Manual (odf)
(505) 665-0860 Extraction, and Feature Classification. A modular function design and set of
Email standardized parameter formats make it easy to assemble and test customized SHM

processes.

http://www.lanl.gov/projects/national-security-education-center/engineering/software/shm-data-sets-and-software.php
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F R 59381 (Principal Component Analysis)
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¥R (Decision Tree)

d = fitctree(X, T)

o*
.
.
.
.
.
.
.
.
«*
.
.
.*
.

isjél -------------------------- %\;EIJJ
C = predict(d, Y)
YE= S~
1039.06 1691.41 1
230.469 3218.75 2
395.313 728.125 5
429.688 1410.16 3
910.156 1449.22 1 FHIENDISNIL FTUVFEE
429.688) 2344.53 4 1 1039.06 1464.84
457.031 1574.22 3
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