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EFFECTS ON PROCESSING BUILDING STRUCTURE
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Summary: The paper deals with the dynamics analysis resaft the steel
structure subjected to dynamic loading in the Fesraas. — Threonin processing
building complex at Slovenskaupca. FE model was used for full and empty
technological tanks in the numerical analysis (maturequencies and natural
modes). Real dynamic response of the steel stmictuas verified by the
experimental testing. The conclusions based onyéinal and experimental
testing results showed the structure investigatsoabele to resist actual dynamic
loads and it is in compliance with the relevant\@k standard criteria. For
structural dynamic stiffness conservation, in tasecof the new machines adding
for the production increasing, there were the teslbgical criteria defined, too.

1 Introduction

Theoretical and experimental investigation of austdal building steel structure in the
Fermas a.s. — Threoniprocessing building complex 8tovensk&upca are described in this
paper. Full-scale tests were conducted. To meahaedynamic response of the steel
structure subjected to dynamic response of thd staecture subjected to dynamic loading
inducted by operating machines equipment. In tle@rgtical study, vibration modes were
determined by means of a three—dimensional fingenent model (FEM) of the processing
building steel structure and the information ob¢girirom the experimental tests provided a
detailed assessment and validation of the modehdtation and accuracy. The conclusions
based on analytical and experimental testing resuibved adequate dynamic stiffness and
operating ability of the investigated structure.

2 Processing building structure

The processing building used fdHR 3 productionsThreoninis tailored to machine and
technological function. Load bearing structure bjeat SO Olcreates steel space frame with
6,0 x 6,0 m blocks. The operation floors are inffilwing levels: £ 0,00 + 5,40 + 10,20 m
and + 15,00 m. The bearing frame is composed &yp#ams and columns system with steal
cross—sections mainly “I” profile shape. There #re monolithic foundation concrete blocks
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used for the structure support. Obj&D 02is situated near the investigated object SO 01
and it is dilated. External cladding is made of $hex| prefabricated pand#oesch LL60The
planar dimensions of the whole obj&®D Olare 24 x 30 m and its height is 21m.

Fig. 1 View of testeO 01

4 Finite element consulting and experimental anasis results

An analytical model of the structure vibration wareated as an FE model in computing
systemIDA Nexisversion3.50.08which respects all data assumed in project doctatien
and design calculation. The FEM involvers 9210 degrof freedom and used large number
of finite elements for the steel structure so thaggular distribution of masses was obtained.

Fig. 2 Layout of thé-E model
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The first 50 natural frequencies and modes of aatubration were calculated for this model.
Analytical results were performed for two versiarighe mass values. In the first and second
version FE—model involved full and empty tanks.

Tab. 1 Natural frequencieshs steel structure

Fermasas. Natural frequencies f[Hz]

FEM1 0.390 | 0.496| 0.680] 0714 0.86# 0995 1.1#9  1.1722371.| 1.261
FEM2 1.640 | 2.093| 2.842] 2.937 3.63) 4.113 4.6h5 4.976 99%4.| 5.327
Experiment 1.51 - - - - - - - 5,46

"FEM1-full tanks FEM2-empty tanks

The set of accelerometeiBK 8306)was used for measurement of global and local tidra
in the most representing sections and pointS©@f-01 structure (Be&at et al., 2003). For
recording both analogue and digital methods weed uacluding A/D converters, filters,
portable computer (PC/DX4), on/off line evaluatimmd reasonable data acquisition, (8sn
et al., 2003).

Fig.4. Natural modefy) = 1.261 Hz
Fig.3. Natural modedy = 0.397 Hz (Main (Main local diffracted vibration of the cell
console vibration of the system direction y) substructure)

The recorded signals (Fig. 5) were evaluated. aboratory the Department of Structural
Mechanics (CEF University of Zilina)or preferably in situ , using amplitude, frequemcyl
amplitude—phase analysis, by method of spectralcanctlation analysis using two channel
frequency analyzer connected G#1B with relevant softwaréDISYS, DAS 16...The main
experimental natural frequencies of tested strectue in Table 1. Final experimental results
involved also power spect@,(f), (Bendat & Piersol, 1980) measured at relevanttpand
results of time history amplitude analysis as aimaxvibration velocity at measured points.
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Positions of structure measured points and merdisasults are described in (Baw et al.,
2003).
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Fig.5 Vibration time history(t) and corresponding power spectr@yff) at pointB38-x
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5 Conclusions

Full — scale dynamic tests were performed on the proagdsiiding steel structuréHR 3
using two versions of vibration conditions: withllfand empty technological liquid tanks.
Natural frequencies resulting from those two typésvibration conditions exhibited good
correlation but only limited vibration modes werespible to identify during vibration tests.
No experimental evidence was found that would ssigtiee existence of resonance and non-
linear behavior of the structure during the teste Tnalytical and experimental test results
proved adequate dynamic stiffness and operatintityabif the investigated structure and
enable to define the technological criteria for newhnological equipment adding to utilize
existing structure capacity.
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