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Introauction : Structural Analysis Using Ambient and Forced Vibration  Data

Research In Seismic Monitoring Equipment & Technology
A Purpose A Ambient & Forced Vibration Tests BNEETR E—
I Structural monitoring allows engineers i Ambient vibrations referto ab ui | di [ oSN &, G="3 ¥l
and scientiststo determinehow buildings natural responseto its environment In | F<un ———r
respondto earthquakesand other natural ambienttests, the buildings are monitored
andmanmadephenomena undertypical daily conditions
I Measureddynamicpropertiescanbe used | Forced vibrations result from shakingor ! f ,
to monitorstructuralnealthandto improve nitting the building in someunnaturalway.  Tri-axial accelerometergabove left) record and
standardsor designandconstruction n thesetests,mechanicakhakersor other  geng reattime information to the Q330 data
I Researchn this field helps ensuresafety tools are usedto Iinduce vibrations and  |gggers(aboveright). Using Rockhoundsoftware,
andstructuralintegrity. excite the natural frequencies of the  gata are collectedat 200 samplesper secondper
building. channelwith 24 bits of digital resolution

Project Description: Vibration  Data Collectedon Two Contrasting Buildings

A ETA-BBlok: Boj azi 4 i Engineering I: University Testing Configurations
_llgnll\(/ersny, Instabul, E)JfSC')A\allforma, Los Angeles, ABackbone One ANl 8 on 1 Al

ur ey o o _ sensor on each ﬂOOI’eight Sensors set un

I 7 level building, I 4 level building starting at and an additional  around the perimete
iIncluding the basement the ground floor and sensor on the roof  of a single floor
and roof iIncluding roof

I Completely gutted I Fully functional and
building undergoing operational classrooms,
construction, including labs, and offices
seismic retrofit i Lots of operating machinery

I 6 different test i 2 different test
configurations conducted configurations conducted

Solution & Eindings: Measured Dynamic Properties of: Both Buildings

Processed Data ART eMIS: A Powerful Tool for Data Analysis
o T | Graphical Analysis of Data
| | Q\%ﬁ/slsebrﬁitllgi?lgsqxig;aﬂ%ég%?/(zrrIt?:]tw)é ARTeMIS I1s a commerical program
measuredn g unitspersecond that imports and analyzesstructural
i PowerSpectralDensity Plot (lower monitoring data to produce three
left): displays which frequencies dimensionalanimationsof the way a
excite the building mostshownby a . .
seriesof peaks structure  vibrates at  speciiic
‘ i Spectrogram (below) a three frequencies The movements are
S S S dimensionalplot showing the level shown on a highly exaggeratedbut
e of en_ergycorrespor!dir)go a peakat ARTeMIS model of data collected during the Backbone Test on the proportionalscale
anygivenfrequencyin time. ETA-B Blok building.
RIS i I By selectingthe determinedmodal
== s ooy frequencies of a building and
s e running an ARTeMIS analysisfor
e I those values, the behavior of the
N building can be visualized Data
g s 1 B models can also be combined to
migii;;;“vt{fj?ﬁa 140 fOrm a mUItiple-teStanimation ARTeMIS model of data Cé)lglc;tsil?i:gii;lg.th@ Bloor Test on the ETA
The Effects of Temperature Future Research
0 e T O Temperature Variation Affects Both the AFurther analysis of the effects of
Instrumentation and the Building temperaturen building vibration

AGather follow up data on ETA-B Blok
building afterretrofit hasbeencompletedo
verify improvementsn structuralintegrity

I Accelerationvs. Time plots like the one at
left showtemperaturedrift whendisplaying
datacollectedover long periodsof time or
duringpeakhoursof sunlightchange

I The modal frequenciesof a building are
also affected by temperaturedue to slight
changesn materialproperties

I The modalfrequencyfluctuationsappeaito
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