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A MATHEMATICAL MODEL OF FREE DEFORMED CORRUGATED FAT SHEET OF RECTILINEAR

SHELL

The paper presents a mathematical model of arfigeroidal steel sheet deformed in a planned waynglu
assembly work, to the directives of the buildinglshThis model has been based on the resultseo&xperi-

mental tests concerning free deformations of tetets. The examined flat sheets were undergoimnethfree
bend or free twist deformations. The shells shapig the help of a new method using this matherahticodel

are characterized by relatively free forms andtineddy little effort resulting from free deformatis of their

sheets at their assembly. This method is more attiian the methods used so far.
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THE EFFECT OF CROSS-SECTION STIFFNESS RATIOS ON TREESISTANCE OF JOINT COMPOSED
OF RECTANGULAR AND CIRCULAR HOLLOW SECTIONS

The paper presented focuses on the comparisoreah#asurement results obtained in laboratory exyests
on joints composed of rectangular and circulardwlbections. Special attention is paid to T-secfiints that
consist of single chord and brace members. Thauatiah procedure monitors the resistances and meforns
of such joints.

KEYWORDS: T-joints, circular hollow sections, reatalar hollow sections, vertical deformation, hortal
deformation
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CHANGES OF THE RESONANT VIBRATION FREQUENCIES FORAFERENT CONCRETE BEAMS
This paper provides information about changes sbmant vibration frequencies for concrete and oeasd
concrete (RC) beams. The objects of research varerete beams of different dimensions and RC be@hmes.
concrete beams were damaged by stage of cuttinB®uieams were damaged by stage of static loadiiey.
each stage of damage, the resonant vibration freige were determined. The parameters change vhleies
while cutting or loading the beams due to cracki@dg.the basis of the obtained results from diffeterams, an
effort was made to correlate the different dimensid beams, influence of reinforce and the damdgthe
tested beams with the changes of the modal paresnete
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EXPERIMENTS WITH HIGH PERFORMANCE STEEL AND COMPOBE MEMBERS

It is generally known that reduction of total canstion mass leads to a decrease of secondary apsts ex-
ample transport, assembly, disassembly etc. Higfoqmeance materials can be effectively used in mypgs
of common structures. Despite a good accessilthigy are still not frequently used nowadays. Thaiddiffi-

culty is a missing knowledge of their behaviousfructures.

KEYWORDS: steel, concrete, high strength, high @enfance, shear connection, long joint, bolt
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SHAPING OF EFFECTIVE STEEL STRUCTURES

On the basis of the performed design of metal castbstructures, it is shown, that logical, ratioc@hception
in the process of design is the most rational nekthibstress regulation. Such method requires ndtiaddl

material charges. It is underlined, that the pnobté structural design, in that number of combiredapve all is
a problem of their rational shape. There is devatogeneralized mathematical model of calculatiothefcom-
bined structures on the basis of energy approddhganto account the deformed state of stiff beddea of
calculation method: at first on the basis of decositipn method system is divided on two subsystemsin
and secondary. Further, using the synthesis obyiséem, its stress- deformation state is calculalée algo-
rithm of regulation of the stress- deformationetat the system is represented. The efficiencyohgegulation
and examples of introductions of such rationalcttmes is shown. Result can be applied to indusirid civil

engineering.

KEYWORDS: model, method, equal stress state, afi@gulation, “combined” structures, efficiency.
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RESEARCH ON STEEL BRIDGES DURABILITY IN CZECH REPUWBC

The paper summarizes the results of a researckegbrogrried out to evaluate the condition of steed steel-
concrete road bridges in different stages of serlife. The behaviour and failure mechanisms wéaseoved on
different lifetime bridges in order to provide thesume of a condition, frequent failures and ristagses on
steel bridges in Czech Republic. The custom irufaildetection applies the visual way for the mast.prhe
new bridge inspection guide was developed thatimitirove the field work in practice.
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EFECTIVE USING OF HIGHER STRENGTH STRUCTURAL STEEUS$ COMPRESSION MEMBERS

The chosen results of numerical analysis of middid higher strength structural steels using in gesgion
members are presented in the paper. The homogeorwasssections of the members with web slendeffigss
40, 48, 60, 80, 120; member length L = 3,0; 4,0;amd 6,0 m and structural steels S235, S275, S88H) and
S460 are assumed. The full reference plastic lggadid¢al post-critical load [N and global buckling load |y
and N, for all members by actual Slovak Standard STN BNLZ01:1998 and by new European standards EN
1993-1-1:2005 and EN 1993-1-1:2006 for the desigsteel structures, taking account the geometaptéimali-
zation determined. The obtained numerical resukscampared and analyzed from the economical pufint
view.

KEYWORD: compressed steel member, homogeneous -sexsi®n, yield stress, elastic-plastic loading,
post-critical behavior, local and global bucklihgad-carrying capacity.

Jan KANOCZ

Associate Prof. PhD. Eng., Kan6cz CONSULTING, g.KéSice, SLOVAKIA
Viktéria BAJZECEROVA

Eng., Technical University of KoSice, SLOVAKIA

INVESTIGATION OF TIMBER - CONCRETE COMPOSITE BEAMSNDER LONG TERM LOADING
Experimental investigation of timber-concrete cosimbeams subjected to long term loading is ptegehe
first type of experimentally tested timber-concretenposite beams consisting from the verticallyetbtimber
planks with concrete deck on the top. Shear coloredietween the concrete layer and timber membwgrs b
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grooves in timber was realized, which guaranteectraposite action of two layers. The second typé¢hef
composite beams consists from separated vertioailnted timber planks in certain distance covdrgdSB
sheet and from fiber reinforced concrete layertmntop. Shear transfer between the timber planksupper
layers by the pair of steel screws spaced alongjriteer beams was realized. Three by three frorh bates of
beams to four point bending tests was exposed. rifmpstal results with existing theoretical models aom-
pared.

KEYWORDS: timber — concrete, long — term behavexperimental test
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STRUCTURAL PHYSICAL PROBLEMS RESEARCH OF INDUSTRIALPRODUCTION HALL

BUILDINGS

Research of the structural and physical problemsnaklope structures and physical components efriat

environment and their mutual interaction in indiastouildings mostly of a hall type is the subje€the investi-
gation of this article. The research was solvedase touch with the grant projects VEGA 1/9023/0Re Inte-

raction of Physical Factors in the Creation of gp/priate Working Environment” and 1/2562/05 “Hyation

of thermal, humidity and lighting conditions of tipeoduction industrial buildings” joining with theesearch
project 1/0695/08 with the title ,Thermal flows imteraction of building construction and undergrdwas well

as external outdoor conditions for large spacelhaltlings”, supported by Slovak Fund for SciestiResearch,
task which is being presently elaborated.

KEYWORDS: industrial buildings, production hallsdoor microclimate, physical parameters, enveldpes
tures, daylighting
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MATHEMATICAL MODELLING OF TRANSVERSE AND TORSION VBRATIONS OF COMPOUND
METALWARES

Mathematical models and algorithms of calculatidrfiree transverse and torsion vibrations of longgl me-
talware on example of vehicle’s body are develop@gd-carrying system is considered as a continteasn
with step change of the cross-section. Charadesief beam’s rigidity are defined experimentaljodal anal-
ysis is carried out using a matrix method of inhifjarameters. Results of calculation of the loveégénfrequen-
cies of vehicle’s body with experimental results aompared.

KEYWORDS: mechanical vibratory system, modal analysompound metalware, continuing.
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INITIAL STIFFNESS OF BOLTED JOINTS USED IN STEEL TN WALLED STRUCTURES

Bolted lap joints are often used in steel thin ea@lbtructures. In the global analysis, this kindodrfts is con-
ventionally considered as a hinge. Such simpliicahas an influence on increasing the value ofibgnmo-
ment in a beam, and the size of its cross sedtiofact, such connections are semi-rigid. Their reatvrotation
(M-q) characteristic can be effectively predicted bgerimental testing, but such tests in a majoritgades are
costly and labour-absorbing. The numerical simafetiare alternative method to obtain the flexipiprame-
ters of such joints. This simulations can be cdroat using the computer software based on FEMAHNA
software. A next possibility to obtain joint flexiiy characteristics is mechanical modeling of jbimt.

This paper presents the mechanical model of bddedoint permitting to calculate the initial stiss of con-
nection. To create this model a component methadusad.

KEYWORDS: thin walled steel structures, bolted jaints, initial stiffness of joints.
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DEVELOPMENT OF FUNICULAR STRUCTURES FROM PLANE TQPECE

The paper presents the origin of the idea of fuaicustructures from the mathematical equation:
y =ax? +bx+c till the three dimensional folded structures afghe, double and triple curvature chords.
About 1860 they were used as effective bridge beanGreat Britain and Germany — and after the Sdcon

World War in Poland for industrial and sport hatselegant shape structures space.
KEYWORDS: equation of second order, funicular stinoes bridge beams and roof curved structures.
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JOINT EFFECT OF STEEL FRAME EQUIVALENT GEOMETRICAIMMPERFECTIONS

In the paper, in first order critique of hitherteisting conceptions of taking into consideratiomigeglent imper-
fections of initial tilt and initial bow joint effet on carrying capacity of steel frames is presknte

Statistically based models of random equivalenterfgctions assumed in the paper were obtainedzintli
authors’ research. Combination of column initifttrandom sequence and column random initial bowki-

plied by random binary sequence is considered. €utian mentioned above is applied to analyse aagrga-
pacity of 2-bay 5-story example steel frame. Nunarsimulations of considered frame carrying cayaaie
conducted. It enables to evaluate influence ofngknto consideration column random initial bowglasrom
column random initial tilts on steel frame carryiogpacity. Results obtained out of conducted aralghows
that influence of column random initial bows onnfra limit strength value associated with limit poamt frame
equilibrium path is slight. This influence turnstaignificant in case of frame ultimate load camgyicapacity
analysis according to the most efforted cross-sestcriterion.

KEYWORDS: Multistorey steel frames, random equiwdlmitial tilt, random equivalent initial bow, joi ef-

fect.
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MOMENT REDISTRIBUTION IN STEEL CONTINUOUS BEAM ACCEDING TO LIMITED

PLASTICITY CONCEPT

Conventional approach to elastic — plastic analgsisteel continuous beam, according to which &issumed
that two plastic hinges occur in an edge spaneatittimate limit state, not always gives safe eatiins of real
member resistance. The reason is mainly the pégsibi unlimited accumulation of permanent straifisiere-
fore some limitations of moment redistribution shibbie defined. Two of them are proposed and distlisy
the author in the present paper. It is acceptetthieafirst plastic hinge arises in the cross-secin which max-
imum elastic bending moment is induced; howeverthim second critical cross-section its appearasaeot
admissible. Only elastic in the first case, or tadi elastic — plastic ultimate moment in the secexample is
there considered. The design methodology preséntétke article is connected with the reduction afmier
redundancy and transformation of the whole beamunstable mechanism is not allowable.

KEYWORDS: redundant system, plastic reserve, ulinianit state, moment redistribution.
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SEMI — RIGID JOINTS OF TIMBER STRUCTURES

Traditional timber joints behaviour remains badhotvn. Recent studies have shown that some kin@dupen-
try joints can be considered as semi-rigid conoesti Their rigidity (bending stiffness) in genesahse plays an
important role in computation of the global defotimas and force distribution of timber roofing fram Devel-
opments in computer-controlled manufacture of timimembers enable a revival of traditional timbenroec-
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tions without steel fasteners. This study will fecon deformation, failure processes and bendiritnesis of
rafter-tie beam connection and modern tenon (ddygtant as secondary beam-main beam connectiath(b
joints are made by CNC wood-working machine).

KEYWORDS: carpentry joints, semi-rigid, bendingfstéss, tenon (dovetail) joint.
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COMPUTER-AIDED DESIGN AND OPTIMIZATION OF STEEL STRCTURAL SYSTEMS

A new computer-aided methodology for design andntipaition of steel structures based on hybrid genet
algorithm with gradient learning of the best indival has been reported. The optimum design prolddarmu-
lated as the structural-parametric mathematicagqamming task with Boolean, integer and real design
riables. In this way, cross sectional sizes ofcitmal members, node coordinates as well as togpgagameters
can be considered as design variables. The systamnstraints includes load-carrying capacity atiffiness
conditions for structural members and entire steelstruction according to building standards ampliliaions.
Architectural, technological and other requiremeras be integrated to constraint system as wetef@nation
of purpose function takes into account design gjgations and ability to formulate the analyticapeession as
function of design variables. Hybrid genetic altfum based on the parallel operations of geneticatpes and
update gradient method was used for solving thecttral-parametric optimization task. Proposed negple
was realized with elaborated software. Numericalngple with new optimal design decision of plane -two
hinged transverse frame with lattice structural tnera demonstrates the effectiveness of the propmstadiza-
tion methodology.

KEYWORDS: structural optimization, steel constraas, steel transverse frames, computer-aided degegn
netic algorithm, gradient method, finite elementhmoe, software.
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RESISTANCE AND STIFFNESS OF THE BEAM TO COLUMN JOTS WITH ANGLE FLANGE CLEATS
The method of calculation of the moment resistaamue initial stiffness for bolted angle flange cteabnnec-
tions has been presented. Calculation of this clerniatic without computer use is rather troubleso@imple
formulae for calculation of the moment resistance mitial stiffness was developed and presenteadigpaper.
KEYWORDS: steel structures, semi-rigid joints, styth, stiffness, simplified formula.
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ANALYSIS OF PROFILED SHEET SHELLS AS A SYSTEM OF EDS

It is possible to shape shells of flat profiled efisethanks to their high geometrical orthotropygekeral method
of geometrical shaping of shells is presented iefbfhe method can be applied to build any sh#fi#at pro-
filed sheets. A computer programme enables themetation of shell generatrices and other sheéidimeces-
sary for the design of shells. The structural asialpf flat roofs made of profiled sheeting is nalised. Ac-
cording the standards, an analysis of sheets densiserifying individual folds as sheeting menhedn shells,
the shape and dimensions of individual folds argituidinally variable, and folds are inclined longiinally
and transversely. Research has shown that twistdx does not have significant impact on theiffratiss.
KEYWORDS: profiled sheet, shell, design, analyspace structure.
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EVALUATION OF CLADDING ELEMENT’'S PRESTRESSING FORABDDLE-SHAPED CABLE ROOF
Prestressed cladding element for the long spanlesatidped cable roofs was considered. Peculiafitthe
prestressed cladding element is absence of rigitboo. The generally woven by the basket weaveddbom
the Vectra (LCP) yarns, which is covered by theiTdtaFluoroEthylene (PTFE) copolymer foil, steabtes
and steel pipes were considered as the materiaisvefred fabric, load-bearing cables and centirpcorres-
pondingly. The covered fabric is joined directlythwthe cables of saddle-shaped roof and the displants of
the cables have significant influence on the pessing level of cladding element. Influence of theplace-
ments of 50x50 m cable net of saddle-shaped rotfi@mprestressing level of cladding element wastuated.
KEYWORDS: cable net, tensioned fabric, steel cghledical displacements.
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REINFORCED CONCRETE MEMBERS UNDER THE INFLUENCE @®EEVATED TEMPERATURES

The paper is focused on performed experiments egated solving model for determination of strain state

of stress of temperature loaded, symmetricallyfoeged concrete element. The attention is also fma@mpar-
ison of experimental dependence and dependencéimgsuom the created mathematical model betwesgth
strain and tensile stress of reinforced concregeisgens, which were caused by force effects of stéaforce-
ment under the influence of elevated temperatupeto l 0GC. Calculations according to the created model fit
well the processes running at the heating up £€ 6Githout taking into consideration thermal credpove the
temperature of 61T, it is necessary to consider the influence ofttie@mal creep, which, as it is shown, is not
negligible above the mentioned temperature alsmguts short term effect.

KEYWORDS: elevated temperature, thermal lengthrsttansile stresses
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INFLUENCE OF CHANGE IN USE CONDITIONS ON AN INDUSTRL BUILDING SAFETY

The article describes the state of failure of dding for storing material to produce ceramic bintflelements.
The hall belongs to the biggest brickyard in thellRopacie Region. The failure occurred in May 20€8direct
cause was a sudden increase in the pressure ekgreedump of clay stored directly at the retainivegl of the
building. Due to its excessive height and faultpstouction the dump lost stability and overloading structure
of the storage hall and consequently causing ekeeseformation and damage to its structural anilfiing
elements. The article presents the extent of tineade, the results of the strength — static anafsisthe sug-
gested necessary amount of work to restore thdihgito its former use.

KEYWORDS: industrial building, storage hall, reinfed concrete structure, retaining wall, loss ab#ity,
failure.




