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Streszczenia

OCENA STANU KONSTRUKCJI BELKOWYCH NA PODSTAWIE ZMIA NY PARAMETROW
MODALNYCH WYWOLANYCH DODATKOWA MASA

Artur Borowiec, Leonard Ziemianski
Politechnika Rzeszowska, Katedra Mechaniki Kongtjiuk

This paper presents the application of the nonatetste damage identi.cation method using an additiparameter
introduced to the structure. In this method theaizenis identi.ed on the basis of the variatiordyaimic parameters
without knowledge of the initial values of undamagructures. In the presented numerical exampiethod are

applied for the analysis of the dynamic responsmnfilever beam for identi.cation position of dgmand the extent
of damage. The assessment of the state of a stuelies on the comparison of the structure eiggoencies

obtained from the systems with additional massasel in di.erent nodes.

ANALIZA KORELACYJNA DRGAN LOSOWYCH MOSTU WANTOWEGO OBCIAZONEGO
PORYWISTYM WIATREM

Danuta Bryja, Anna Woszczyna, Dawid Prokopowicz
Politechnika Wroctawska, Instytut Inzynierii Ladowej

The paper concerns stochastic analysis of esthiged bridge response due tothe dynamic actigng§ wind. Non
stationary wind model with time dependent periadiean speed is presented for investigating the tindferidge
response amplified in resonant regime. Equatiomation is formulated by substructure technique f&iufy forces
are derived under the assumption that their -syia@ correlation is the same as that of incomingdwiuctuations.
The bridge response is obtained neglecting streictonlinearities, as a sum of component responsetodbuffeting
forces acting on scattered deck sections. Meantifum@and variance of bridge response are obtaifigeh
approximate formulas of variance are derived bggisivo mathematical models of wind turbulence datians. The
outline of numerical application is presented.

ZMIENNOSC PARAMETROW MODALNYCH W ZALEZNOSCI OD CHARAKTERU ZNISZCZENIA
ELEMENTOW BELKOWYCH

Lidia Buda-Ozég, Wladystaw Lakota
Politechnika Rzeszowska, Katedra Mechaniki Kongtjiuk

The paper discusses methods of diagnosing theitatlondition of reinforced concrete beams, basethe change
in dynamic characteristics. The objects of reseavele reinforced concrete (RC) beams. Testing ofdie@ms
included both static and dynamic tests. A seriestayf loaded static tests was aimed to producessive damage to
the beams. After each load step (at the momenspliadement and strain stabilization), dynamidrigsollowed. On
the basis of the obtained results from differertne ( different distances between supports), amteflas made to
correlate the data concerning the damage of tteritbeams with the changes of the modal parameters.

WYZNACZENIE OPTYMALNYCH PARAMETROW MECHANICZNEGO TLUMIKA DRGAN
METODA ROJU CZASTEK (PSO)

Henryk Ciurej, Janusz Kawecki, Ryszard Mastowski
Politechnika Krakowska im. T. Ko$ciuszki

Mechanical vibration dampers (MVD) can be usedréatuction of tower type structures vibrations. Atmoe of
determination of optimum parameters of MVD matinithvthis type of structures was described in [1e Wworked
out computational method became the basis for Wlesilytions. Taking in the consideration the typ#he structure
(tower), the analysis concerned the amplitirdguency characteristic i at the top of the structure, because this is
the point of maximum displacements correspondirth thie first or the second natural frequencieefdtructures
under consideration. It may however happened thatnecessary to reduce the values of an ampliegleency
characteristic corresponding with several diffeneatiural frequencies of a structure. That kindesfult can not be
reached by means of only one damper. When oneedeitidise more than one MVD, he must determineniptthe
optimum parameters and k of these dampers, but also to choose their positiba solve this problem it is not
enough to apply the method of optimization desdribd1].



In the present paper the authors have checked#sbpity of application of the particle swarm iopization (PSO)
method, to solve the present problem. It has b&éemvis that this method enables to determine themapt
parameters of several MVD mating with a structlitach of these dampers can be “tuned” to an othierraha
frequency of the structure. The method allows tstetermine the optimum positions of the MgDPresented in the
paper examples show, that the method can be @dhctised. In this way, the scope of the methodicdbed in [1],
has been broadened to the new kind of objects,enhér necessary to apply several Mgplaced in the different
points of a structure.

ANALIZA ODPOWIEDZI DYNAMICZNEJ WYBRANYCH BUDOWLI WI ELOPODPOROWYCH NA
NIEROWNOMIERNE WYMUSZENIE KINEMATYCZNE

Joanna Dulinskai, Joanna Kalabinskaz
1Instytut Mechaniki Budowli, Politechnika Krakowska
2 Studium Doktoranckie WIL, Politechnika Krakowska

The paper presents analysis of dynamic responsautifple support structures to seismic and minietated
paraseismic excitation. Dimensions of the basistrotctures are comparable with the length of theewaopagating
in the ground and due to it they are exposed toumifiorm kinematic excitation. Calculations of thgnemic
response were performed for earth dam at Niedzicafer concrete bridge at LGOM. It was stated theit
uniformity of ground movement may cause signifiaamnges in the dynamic respordmth its reduction as well as
its growth.

MOZLIWOSCI ZASTOSOWANIA ROZKELADU WZGLEDEM WARTOSCI SZCZEGOLNYCH W
ANALIZIE WIBROAKUSTYCZNEJ OBIEKTOW BUDOWLANYCH

Zbigniew Engek s, Jacek Engel, Krzysztof Kosalas

1 Centralny Instytut Ochrony Pracy,

2Uniwersytet Techniczny w Koszycach,

3Akademia Gorniczédutnicza, Katedra Mechaniki i Wibroakustyki,

The possibilities of application the mathematicatimd— Singular Value Decomposition in wibroacousticadlgsis
of building objects on sacral objects example velrewn in the paper. Singular Value Decompositioi{5is a
technique used in the reduction of matrix sizesamadysis of independencies of variables. Applizatf this tool in
acoustic problems of sacral interiors gave theipitissof analysis of proposed index method of astic assessment
of sacral objects. The dependencies between piadiaks were obtained from SVD as well as the tda@ which
can approximately assess global acoustic qualisaofal interior. The verification of index metheith SVD was
performed for six real romagatholic churches. The approximate global index padial indices can be used for
acoustic assessment of real interior where acoadtptation is needed as well as for designed|sacnas. The
proposed indices are calculated from simulatioeash on created geometrical model. The inversblgmowas
formulated in the paper, where at the assumed Igioblex, partial indices determining individual pesties- are
looked for.

METODA KOLOKACYJNA WYZNACZANIA PARAMETROW TLUMIENIA DRGAN W
KONSTRUKCJACH BUDOWLANYCH

Andrzej Flaga 12, Jacek Szulgj
1Politechnika Krakowska, Wydzial Inzynierii Ladowe;j,
2Politechnika Lubelska, Wydzial Inzynierii Budowlanej i Sanitarnej

The paper presents the collocation method of detatimn damping coefficients of structural vibratidvioreover,
usage of this method for several different builditrgctures have been presented.

ZAGADNIENIA OPTYMALIZACJI PARAMETROW WIELOKROTNYCH STROJONYCH
TEUMIKOW MASOWYCH

Andrzej Flaga 1,2, Piotr Wielgos1
1Katedra Mechaniki Budowli, Politechnika Lubelska
2Laboratorium Inzynierii Wiatrowej, Politechnika Krakowska

The paper deals with the problem of parametersnorgtions of multiple tuned mass dampers (MTMD) rfaulti-
degreefreedomsystem. Theoretical considerations have beerrdiest by numerical examples.



MASZYNOWE UCZENIE RUCHU MOBILNEGO ROBOTA KOEOWEGO

Zenon Hendzel, Marcin Szuster
Politechnika Rzeszowska, Katedra Mechaniki StosepaRobotyki

In this paper, we proposed an algorithm used idbiaek control of a wheeled mobile robot, basedppraximate
dynamic programming, in form of an aetoritic structure (ACEASE). An algorithm operates in discrete time, &sus
parametric structure actor (ASE) in form of neural network, to approaie nonlinear functions of mobile robot in
control law, and critic (ACE) that generates ratifigontrol quality. Verification based on experithasing Pioneer
2DX wheeled mobile robot, confirmed correctnesassumed control algorithm.

INTELIGENTNE STEROWANIE ROZMYTO -NEURONOWE UKEADEM DYNAMICZNYM

Zenon Hendzel, Magdalena Wereszczak
Politechnika Rzeszowska Katedra Mechaniki StosojigRebotyki

In this paper was introduced fuzagural algorithm adaptation conclusions rule baggplied to approximation
nonlinearity mobile circular robot. Computer sintida proposed solution was realized in emulatoir@.itar mobile
robot.

WPLYW ZMIAN LEPKOSCI OLEJU SILIKONOWEGO W TEUMIKU DRGAN SKRETNYCH NA
WIELKOSC ROZPRASZANEJ ENERGII I KAT SKRECENIA WALU KORBOWEGO SILNIKA

Wojciech Homik
Politechnika Rzeszowska

General description of fluids applied to viscoticstonal dampers are presented in this paper. Redéxperimental
investigations of fluid viscosity influence on dissed energy and angle of torsion of crankshavtelsas results of
numerical computations are also included.

WERYFIKACJA ODPORNEGO STEROWANIA ROZMYTEGO RUCHEM N ADAZNYM MOBILNEGO
ROBOTA KOLOWEGO

Celina Jagielowicz - Ryznar
Politechnika Rzeszowska, Katedra Mechaniki StosepaRobotyki

The problems addressed in the thesis concern iempathd ugo-date issue of the mechatronic design of the robust
control systems of followap motion of the mobile wheeled robots. In theithé®e synthesis of control algorithms
based on stability theory of Lapunov was carriedatong with simulation analysis of the three colnélgorithms of

the followrup motion of the mobile wheeled robot with consitien of the parametric naccuracy: analytic robust
sliding control algorithm, robust sliding contrdfjarithm with fuzzy compensation control, fuzzy@ighm of sliding
control. The mobile wheeled robots Pior2BxXX was a real object, which was used for verikarabf research.

IDENTYFIKACJA USZKODZENIA W PASMIE ALUMINIUM Z WYKO  RZYSTANIEM MIEKKICH
METOD OBLICZENIOWYCH

Micha3 Jurek, Leonard Ziemianski
Katedra Mechaniki Konstrukcji, Politechnika Rzess&er

This paper presents an application of-destructive damage detection method based onwstilietave propagation
phenomenon. A set of laboratory experiments onialum strip was carried out. Several failure casese introduce
into the laboratory model. Elastic wave was actuated received by piezoelements. Recorded sigreats processed
using wavelet analysis. Obtained signal parameters used as an input vector of artificial neustivorks. Several
network architectures were tested.



DYNAMICZNE EFEKTY DZIA LANIA OBCIAZENIA UZYTKOWEGO NA CIEGNO NOSNE
NAPOWIETRZNEJ KOLEI DWULINOWEJ

Marta Knawa, Danuta Bryja
Instytut Inzynierii Ladowej Politechniki Wroctawskiej

The model of a carrying rope of a bicable ropewgstesn under iservice loads is introduced to analyze dynamic
response of the cable during: start and steadyofiglassenger carriers, an emergency stop of apgststem. The
pendulum model of a moving carrier is formulatedi¢dine loads acting on the cable. Equations ofanaif system
composed of continuous cable and a set of travpmglulums are derived by applying Ritz approximag¢hod and
Lagrangian description of motion. Some illustrativemerical results are presented to demonstraticalpipty of
proposed method in an analysis of cable vibrations.

A NUMERICAL MODEL FORMULATION FOR THE UNDERGROUND R AILWAY VIBRATION
PREDICTION

Janusz P. Kogut, Henryk Ciurej
Cracow University of Technology

This paper discusses a theoretimaierical model formulation for the prediction dbrations from underground
railway tra_c. The model takes into consideratiangfer functions between the track lying in thdarground tunnel
and a free field. The rolling stock can be modelsc multbody vehicle chain. The dynamic axle loads dudéo t
rails and wheels irregularities may be estimatedhé model a whedtail single point Hertzian contact is assumed.
As for the dynamic track and tunnel compliancetthasfer functions can be computed and/or meastifedentire
model can be validated by means of vibratiorsin” measurements.

BADANIE DRGAN UKEADU Z LISTWA W ZACISKU PRZY UWZGLEDNIENIU NIELINIOWEGO
MODELU TARCIA

Andrzej Kosior
Politechnika Warszawska, Wydzial Samochodow i Maszyn Roboczych,

In the work presented of physical model of theeaystvith joint elastic strip in the rigid clamp. Nmear friction
model contact between elastic strip and rigid clat@king structural friction into account is preseh During load,
relieve and again load free part of the strip, ldisgment in a function of the longitudinal forcetezral was
determined. The obtained dependences of the displatt enable determination of the hysteresis |laegeribes
elastefrictional properties of the joint. The mathemdtioaodel of vibrating system with an elastic stipa rigid
clamp was built. The equation of motion for the lim@ar system were solved numerically and its dampi
characteristics were investigation.

SYMULACJA PETLI HISTEREZY BETONU Z WYKORZYSTANIEM SZTUCZNYCH SIECI
NEURONOWYCH | METOD BAYESOWSKICH

Agnieszka Krok
Uniwersytet Jagigonski, Instytut Informatyki Wydziatu Matematyki i Informatyki,

Feedforward layered Artificial Neural Networks (ANN) dent by means the evidence procedure for Bayesian
technique are used for simulation and predictiomyafteresis loops. Concrete hysteresis loops @otairy cyclic
loading are considered. ANN were learned and temtethe experimental data. The prediction of thesst strain
relation was made for the last part of the expamtn®sing on its previous stage.

PRZYKEAD REDUKCJI DRGAN BELKI

Izabela Krzysztofik
Politechnika Swigtokrzyska, Katedra Pojazdow i Sprzgtu Mechanicznego

Problem of active reduction of vibrations of contims system by means of punctual action is formdilat this paper.
Model of beam with taking into consideration inerdamping material of beam is considered. Formadifidual
vibrations are determined by Fourier's method. $sialof proposed way of reduction of vibrationsasried out by
Galerkin’s method. There are results of numerinalysis in the graphic form.



PROGNOZOWANIE INTERAKCJI DYNAMICZNEJ GRUNT -BUDYNEK W PRZYPADKU DRGAN
WZBUDZANYCH WSTRZASAMI GORNICZYMI

Krystyna Kuzniari, Lukasz Chudyba2
1Akademia Pedagogiczna w Krakowie
2 Studia Doktoranckie WIL Politechniki Krakowskiej

The paper deals with the analysis of the-sivilcture interaction in case of the transmissiagraund vibrations from
mining tremors to mediufheight building foundation. The one of parameteesiin scales of mirieduced dynamic
influences (GSR004) to evaluate the harmfulness of ground vitangtito surface structures maximal values
(amplitudes) of resultant acceleration of horizbntibrations were applied. The influence of minitgmors
parameters as mining tremor energy and epicenistdnde on the soilstructure effect is also dissis®eural
networks were used.

ZASTOSOWANIE METODY APROKSYMACJI POLACZONYCH DO WYZNACZANIA
CZESTOTLIWOSCI DRGAN WELASNYCH SCIAN KONSTRUKCYJNYCH BUDYNKOW PO
MODERNIZACJI

Krystyna Kuzniar, Maciej Zajac
Akademia Pedagogiczna w Krakowie

The paper deals with the evaluation of the nafiiegjuencies of vibrations of the modified typicatdiumheight
load-bearing walls modeled as the reinforced concrétepthtes. The small and the large changes of #ikestiffness
and mass resulted from the new do@rys size and position were discussed. The Combdppdoximations (CA)
hybrid method was used as an effective reanalpgisoach. Some procedures with using the concepshiité and
GramSchmidt orthogonalizations were introduced to imaprthe accuracy of the results.

IDENT YFIKACJA PARAMETROW LEPKOSPREZYSTEGO TEUMIKA DRGAN

Roman Lewandowski, Bartosz Chorazyczewski
Politechnika Poznanska, Instytut Konstrukcji Budowlanych

In the paper a new method of parameters identdicatf the three parameters fractional, rheolodi@lin model is
presented. The parameters are estimated usingsrebtdined from dynamical tests. The proposed adethsimple
and effective. Results of example calculation aesgnted and briefly discussed.

DRGANIA OKRESOWE, PRAWIE OKRESOWE | CHAOTYCZNE W PR OCESACH TOCZENIA

Jan Luczko
Instytut Mechaniki Stosowanej, Politechnika Kraké&es

The paper is concerned with qualitative analysia nbnlinear model describing the vibrations in cuttinggesses.
The model of the regenerative turning process seried by two delay differential equations. Théuence of
selected parameters such as the rotational velmuitythe frequency of the kinematic excitationselas the cutting
speed and the cutting resistance on the charawideeel of vibrations is studied. The possibitifythe excitation of
quasiperiodic or chaotic oscillations for some valueshaf parameters has been shown. Zones of thasuatmnic,
guasiperiodic and chaotic vibrations were estimatedHeyrhethods of numerical integration. Bifurcatioaglams
have been used to explain the phenomenon of whraginchronization. Different types of vibratiom dfustrated by
plots of time histories, phase and stroboscopitgits.

IDENTYFIKACJA CECH DYNAMICZNYCH WY SOKICH BUDYNKOW P  ODLEGAJACYCH
WSTRZASOM GORNICZYM

Edward Maciag, Jarostaw Chelmecki
Politechnika Krakowska, Instytut Mechaniki Budowli

The report refers to the identification of dynammioperties of tall buildings subjected to miningniors. Taking into
consideration the theoretical analysis from [23 itfentification of natural frequencies of 2 highildings (12 story)
subjected to strong and very strong mining tremaa@s carried out for the buildings on flexible grduand with the
assumption of non flexible ground. The amplituderiey Spectra from measured vibrations of 12thystord the
building foundation and the ration of these spaestge analyzed. The ground deformation during thieling motion
caused by rockbursts decreases natural buildiggédrecies in the insignificant degree.



ZASTOSOWANIE ODWRACANYCH MODELI PARAMETRYCZNYCH DO IDENTYFIKACIJI SIL
EKSPLOATACYJNYCH

Krzysztof Mendrok
Akademia Gornicze- Hutnicza, Katedra Robotyki i Mechatroniki

The paper presents an attempt to identify forcéagaon the control unit of a helicopter model dgriflight. The

helicopter model will, according to the projectuamptions, operate as an inspection robot i.e litawtonomously fly

in selected regions and monitor them with an embeddmera. It could be used for visual inspectfdrigh masts or
chimneys. Autonomous flying requires a sophistitaientrol system. The control unit is placed iredditional box

hung under the fuselage. One of the stages ofrtiheélevelopment was examination offlight forces acting on the
box and if it was necessary, a vibroinsulationa@e. For this reason, an experiment was conduEtedng the test,
forces in the box suspension and accelerationsl@tted locations of the object were recorded. htplaioth, forces
and responses in the form of vibrations accelersti@nabled to verify a force identification proged It is a

procedure based on regressive parametric modedssion. The paper presents this method’s desarigtimd an
attempt to apply it to the described forces ideatifon.

IDENTYFIKACJA OBCIAZENIA POWODUJACEGO UPLASTYCZNIENIE RAMY Z
ZASTOSOWANIEM BAYESOWSKICH SIECI NEURONOWYCH

Bartosz Miller
Katedra Mechaniki Konstrukcji, Politechnika Rzess&er

This paper presents the application of Bayesiamai®letworks (BNN) in the identification of pararaet of a load
causing partial yielding of a cresection of a portal frame. As the source of tha dathe identification procedure the
eigenfrequencies and eigenvectors are used. ThiecaBNN are either of SSN/MAP (Maximum A Postediar of
T-BNN (True Bayesian Neural Networks) type, the mssare compared with the results of the identificat
performed using Standard Neural Networks (SNN).

WYBRANE ZAGADNIENIA DYNAMIKI STROPOW PRZEMYSLOWYCH Z USZKODZENIAMI

Wiadystaw Mironowicz, Marcin Sek
Instytut Inzynierii Ladowej Politechniki Wroctawskiej

Some unusual problems relating to the dynamichefindustrial ferroconcrete slab ceilings weighesvia with

machines are consider. The choice is make on thendrof the research results concerning the re@teations.
Questions which are discuss concern the chandeedtiffness as the result of incorrect executibthe ceiling as
well as damages arising during its use. Thesevarekinds of problems: these of the constructioncWwhiecame
weaker due to the machine oil's or chemical sulsssireffect and unilateral constraints problemsnatge of the
supporting construction’s components).

WYKRYWANIE USZKODZEN KONSTRUKCJI Z WYKORZYSTANIEM FAL SPREZYSTYCH ORAZ
SZTUCZNYCH SIECI NEURONOWYCH

Piotr Nazarko, Leonard Ziemianski
Katedra Mechaniki Konstrukcji, Politechnika Rzess&er

Examination of structures integrity and failureseddon are nowadays of great interest for botii wifrastructure
and industry systems. This paper presents Strudtesth Monitoring (SHM) technique that was testedseveral
laboratory models and utilizes elastic wave profgaphenomenon. Furthermore, it describes sigfedture
extraction procedure by using Principal Componeamdlysis (PCA). Arti.cial Neural Networks (ANNSs) asthtistical
learning theory are used to determine and classificture’s damages. The results show that datactied using
PCA, followed by implementation of ANNs patternsagnition, provide a good indication of failure aogence and
they may be used for SHM.



ANALIZA SIL. ODDZIALYWANIA W UKLADZIE OPERATOR —RECZNA SZLIFIERKA

Stefan Piotrowski, Jacek Snamina
Instytut Mechaniki Stosowanej, Politechnika Kraké&es

The paper presents the analysis of dynamic interabetween a haraim and a hanteld grinder. A model of the
system has been introduced that consists of aetiserodel of a grinder and a simply biodynamic rhotithe human
handarm. Basic equations describing the motion of ylsesn were introduced. The random vibration (PSia)yasis
was done. Some general conclusions were presamdezbaeral recommendations on how the vibratiosl leauld be
reduced.

NEURONOWY FILTR KALMANA W AKTYWNEJ REDUKCJI DRGAN KONSTRUKCJI
BUDOWLANYCH

Maciej Przychodzki, Roman Lewandowski
Politechnika Poznanska, Instytut konstrukcji Budowlanych

This paper is devoted to research on using adiificéural networks as the neural Kalman filtere Kialman filters

are widely used in the active control of buildingistures. There are described two types of neatalorks worked
as Kalman filters: linear neural filters and tlager feedforward neural networks. The neural Kalrfiers were

tested in simulations of the active control of thélding structure model. The results of numer@ahputations are
presented in this paper.

WYBRANE PROBLEMY KONSTRUKCYJNE | BADAWCZE CYLINDRYCZNEGO SPRZEGLA
ELEKTROREOLOGICZNEGO

Zbigniew Skup
Politechnika Warszawska, Wydziat Samochodéw i Maszyn Roboczych,

The article describes basic tests of the followpmver consumption (supply voltageés kV, current intensity 2m A

25 5-, power supply 14100 W), temperature increases as well as techsiadations and construction of the tested
electrorheological clutch. Two types of fluid wekescribed: onghase liquid in the form of “liquid crystals", whic
does not undergo sedimentation or coagulation, tartdphase liquid in the form of “suspension” containing
stabilizing agents. Factors determining rheologizabmeters of the prototype ER clutch were digclisEhe article
ends with conclusions and a summary.

DYNAMIKA DACHOW PLYWAJACYCH W ZBIORNIKACH NA CIECZE OD WPLYWOW
SEJSMICZNYCH

Ryszard Sygulski, Anita Kaczor

Instytut Konstrukcji Budowlanych, Politechnika Poznanska

Seismic response of a floating roof covering anclyical liquid storage tank is considered. Theys®al problem is a
coupled problem of the fluidtructure type. A boundary integral equation iglusedescribe a hydrodynamic pressure
of a liquid in the tank. The bottom of the tank a&hd floating roof surface are discretized using tiiangular
curvilinear 6node boundary elements. The BEM is used to findlthé mass matrix. The flexibility matrix of the
roof is calculated using the finite element methodhputer program. Hydrostatic lift is modeled bglagy to forces
of the Winkler foundation. The liquid is assumedbéoinviscid and incompressible, the bottom oftémd is treated as
rigid. The floating roof of a real structure cotigig of a pontoon and a plate is analysed. Havingpd the natural
frequencies and their corresponding mode shapesydidal analysis of the vibrations of the roof ethorizontally
by an earthquake is performed. The equation ofamadi integrated using Newmark method. Numericallts of the
liquid free surface waves and vibration of thetflagiroof in a storage tank subjected to real gadke accelerograms
are presented.

DRGANIA 1 STATECZNOSC KOLUMN SPOCZYWAJACYCH NA PODLOZU TYPU WINKLERA
REALIZUJACYCH WYBRANE PRZYPADKI OBCIAZENIA KONSERWATYWNEGO

Janusz Szmidla
Politechnika Czgstochowska, Instytut Mechaniki i Podstaw Konstrukcji Maszyn

The results of theoretical and numerical reseantth the stability and transversal vibrations ofucahs rested on
Winkler type elastic base, are discussed in themp&ystems realizing load by a force directed tda/¢he positive



pole and load by following force directed towards positive pole are taking into account. The egostof motion
and the boundary conditions of the considered catuare determined on the basis of the total mechiagnergy.
The solution to the problem of the statics and dyns of the systems leads to the relationshipfiemasis of which
the value of a critical load of the systems anccthese of changes in the frequency of free vitinatin relation to the
external load are determined. Vibration and stgiéisults show the influence of chosen paramétetscharacterise
the considered columns.

OPTYMALIZACJA KSZTAETU KOLUMN REALIZUJACYCH WYBRANE PRZYPADKI OBCIAZENIA
EULERA ZA POMOCA ZMODYFIKOWANEGO ALGORYTMU SYMULOWANEGO WYZARZANIA

Janusz Szmidla, Anna Wawszczal
1Politechnika Czgstochowska, Instytut Mechaniki i Podstaw Konstrukcji Maszyn
2Pdlitechnika Czgstochowska, Instytut Informatyki Teoretycznej i Stosowane;j

In this paper, we present the shape optimizatiothadeapplied to slender’s systems (columns) swuject Euler's
loads. The method used to describe the problensistoim dividing column into elements. These eleisiaare
described by their length (the same for every elghand variable diameter. Total potential enesggiatermined for
two systems varying in loading method. Equatiommetion and boundary conditions are determined kingainto
account energetic method (the minimum of potestigdrgy). Solution of boundary value problem leadsditing
transcendental equation for the value of criticatll It is assumed that volume and total lengtiolimn are constant.
Basing on this assumption, the shape's optimizatmmes down to matching diameters of particulatesys
elements. The maximum value of critical load isaot#d for each set of diameters. The modified sitedlannealing
algorithm is used to finding maximum of criticatde, which is described by function of severalalslgs. Applied in
the algorithm neighbourhood generator changeseitaour with temperature function. Taking into @att the
method of column's mounting, the results of numeadculations for chosen values of structures niog'stelasticity
coefficient are presented.

STATECZNOSC I DRGANIA SWOBODNE DYSKRETNEJ RAMY TYPU: SLUP —RYGIEL
OBCIAZONEJ SILA SLEDZACA SKIEROWANA DO BIEGUNA DODATNIEGO

Lech Tomski, lwona Podgorska— Brzd¢kiewicz
Politechnika Czgstochowska, Instytut Mechaniki i Podstaw Konstrukcji Maszyn

This paper concerns the issue of stability and iiletions of discrete, twopart planar frame, thofilframe bolt and
frame column. Frame column is loaded by the follofeece directed towards the positive pole. Thelilog and
receiving head are built of the circular elemefiiseoretical considerations are made concerningysinabf the
system geometry and determination of relationghferpotential energy and kinetic energy of the ictened system.
Adequate relationships describing stability of ¢besidered frame are obtained taking into accouergetic method
or vibration method. An influence of geometricargraeters of loading head and rigidity of rotatiosptings
modeling the finite stiffness of structural constta on the critical load is analyzed. The coursfesatural vibration
frequencies in relation to the external load aterd@ned.

DRGANIA I STATECZNOSC SZCZEGOLNEGO UKLADU SMUKLEGO PODDANEGO OBCIAZENIU
SIL.A SKIEROWANA DO BIEGUNA DODATNIEDGO

Lech Tomski, lwona Podgorska— Brzd¢kiewicz, Janusz Szmidla
Politechnika Czgstochowska, Instytut Mechaniki i Podstaw Konstrukcji Maszyn

This paper concerns the issue of stability andvitetions of slender system loaded by the foneettd towards the
positive pole. Two rod system connected with tubenent is tested. The rope system is element oiniprhead. It

enables the application of the given direction tlwedpoint of application of external force towagdssidered column.
The physical model of tested system and theorettwadiderations related to determination of boundanditions by

using the method of mechanical energy variationshmevn in this paper. Constructional scheme ofdhding and

receiving head is presented. Values of the crifmale and the course of natural frequency inimelab the external
load for given geometry and physical constanthefslystem are determined. The results of thedratichnumerical
research are experimentally verified on the stand.



STATECZNOSC I DRGANIA SWOBODNE KOLUMNY PODDANEJ OBCIAZENIU CZYNNEMU I
BIERNEMU SILA SLEDZACA SKIEROWANA DO BIEGUNA DODATNIEGO ORAZ PODPARTEJ
SPREZYNA NIELINIOWA

Lech Tomski, Sebastian Uzny
Politechnika Czgstochowska, Instytut Mechaniki i Podstaw Konstrukeji Maszyn

Theoretical and numerical research concerned loifistand free vibrations of slender system sulgiédo active and
passive specific load is presented in the papelun@o supported at the one end by spring with nealin
characteristics. The boundary problem was formdlatre the basis of Hamilton's principle and of gmall
parameters method. Solution of boundary problemmiiexd carry out numerical simulations.

STATECZNOSC 1 DRGANIA SWOBODNE SILOWNIKA HYDRAULICZNEGO SPREZYSCIE
ZAMOCOWANEGO

Lech Tomski, Sebastian Uzny
1Politechnika Czgstochowska, Instytut Mechaniki i Podstaw Konstrukcji Maszyn

Theoretical, numerical and experimental researcicaroing of stability and free vibrations of hydraweylinder is
presented in the paper. Considered hydraulic afindas fixed elastically and subjected to Euledadl The
boundary problem was formulated on the basis of ildams principle. Mathematical model was confirmbg
experimental research.

WERYFIKACJA OBLICZENIOWA WZOROW EMPIRYCZNYCHDLAOBL  ICZANIA
PODSTAWOWYCH OKRESOW DRGAN PEWNEGO TYPU BUDYNKOW SCIANOWYCH

Jacek Wdowickii, Antoni Filipowiczz2, Elzbieta Wdowicka1
1Politechnika Poznanska
2FORBUD

The paper is concerned with the prediction of fumelatal vibration periods of multistorey shear vialildings. The
determination of natural frequencies is the kewdss designing of tall buildings. The calculatioh natural
frequencies and mode shapes is the first stepaluation of the dynamic response of the structyr¢hb modal
superposition technique. The values of natural feegies are also required in the determination aivatent static
loadings due to wind actions. The comparison dfnagion of fundamental vibration period from theposed in the
literature formulae has been the main aim of tlesgmt paper. The empirical equations presentduwipdpers 4]
have been considered. Computations have beendcatridy using the following specialised computegpams for
shear wall structures: BW for Windows [5, 6] andABE [7]. The paper has provided the comparisondémental
periods of shear wall dominant buildings constrdidty using tunnel form techniques, the models oflhvere
discussed in the papers [1, 2, 8 ]. For more thHastdrey high buildings the results of computatiossg the
continuous model of shear wall structure agree wigti finite element analysis results.

WERYFIKACJA OBLICZENIOWA WZOROW EMPIRYCZNYCH DLA OBL  ICZANIA
PODSTAWOWYCH OKRESOW DRGAN PEWNEGO TYPU BUDYNKOW SCIANOWYCH

Jacek Wdowickii, Antoni Filipowiczz, Elzbieta Wdowicka1
1Politechnika Poznanska
2FORBUD

The paper is concerned with the prediction of fumelatal vibration periods of multistorey shear vialildings. The
determination of natural frequencies is the kewdss designing of tall buildings. The calculatiof natural
frequencies and mode shapes is the first stepdfuation of the dynamic response of the structyr¢hb modal
superposition technique. The values of naturaluieegies are also required in the determinatiorgoivalent static
loadings due to wind actions. The comparison dfnagion of fundamental vibration period from theposed in the
literature formulae has been the main aim of tlesgmt paper. The empirical equations presentdwipdpers 4]
have been considered. Computations have beendcatidy using the following specialised computegpams for
shear wall structures: BW for Windows [5, 6] andABE [7]. The paper has provided the comparisomndémental
periods of shear wall dominant buildings constridtg using tunnel form techniques, the models oftkhvere
discussed in the papers [1, 2, 8 ]. For more tt&aatdrey high buildings the results of computatiosigi the
continuous model of shear wall structure agree wigHi finite element analysis results.



OCENA STANU NAPREZENIA W ELEMENTACH BEBNA PEDNEGO GORNICZEJ MASZYNY
WYCIAGOWEJ

Stanistaw Wolny1, Zbigniew Lowkis2, Stanistaw Dzik1, Stawomir Badura:
1Akademia GdrniczdéHutnicza im. St. Staszica w Krakowie
2 Zaktady Gornicze Rudna

Dimensioning rules of a mining hoist drive wheedttlare actually in use, do not give a possibilitydetermine
properly the stress and strain condition in thetrafierded area of the structure, and the estimatfats fatigue life

on that base is not possible. It seems necessandetake the effort aimed at development of tethod to estimate
the driving wheel elements technological conditiegarding the fatigue phenomena. The results cdimhimanalysis,
strength analysis, and measurements verifying legilcns that were made in actual object can makea bpsis for
further work on the revisal of relevant regulatiofisis elaborations may be considered as a stegrdathis enterprise
continuation.

WSPOLCZYNNIK DYNAMICZNY DLA SZKIELETU GRUNTU W MODELU DWUFAZOWYM

Bogumil Wrana, Jacek Swiegoda
Instytut Mechaniki Budowli
Wydziat Inzynierii Ladowej, Politechnika Krakowska

This paper deals with a description of the behavidhe twephase soil layer (column) under periodic load. $bié
layer (column) is fully saturated with single pdieid and treated by the methods of continuum meicsa
Description of motion and deformation of soil ir@gnuced as a system of equations consisting afrgovg dynamic
consolidation equations based on Biot theory, seconstitutive and kinematic relations for snsthins and
rotation. The solution and results of simple omeatisional numerical analysis of the fully saturdéser under cyclic
load are included. Also the -salled dynamic coefficient which shows amplificatior attenuation of dynamic
response is considered.

GENERATOR ZADANEJ TRAJEKTORII RUCHU OBIEKTU DYNAMIC  ZNEGO

Wiestaw Zylski, Piotr Gierlak
Politechnika Rzeszowska im. Ignacego £ukasiewicza

The fundamental problem of robots’ dynamics andtrobiis the computation of desired trajectoty fgmamical
object. In order to do that, inverse kinematic feobshould be solved. A singular inverse kinemaiioblem for the
SCORBOT manipulator has been solved using the maitielvariable structure. Feedforward multilayereslral
networks and genetic algorithm has been utilizethi;model. The backpropagation algorithm has heired for
training network. The neural networks have beend asgside the singularity. In the singularity thengtic algorithm
has been used for computation of the angular @lscResults of the simulation have been presented



