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Introduction. Raising of problem. Choice of bar structures reinforcement
scheme is multivariant task. Taking into account modern level of calculation
methods and structures design development and also variety of possible schemes
and reinforcement methods, development of general approach to optimization
problems seems to be task of the future. Solution of optimization problems
becomes complicated with the fact that main criteria of reinforcement optimality
usualy is not material saving or decrease of reinforcement work complex cost,
but providing of its most significant manufacturability. Manufacturability means
not ease of work execution, but possibility of work execution without production
shutdown in minimal terms with aim of decrease of economic losses of enterprise
in process of reconstruction [1].

Reinforcement by splicing of section is reasonable for relatively
smooth elements. Ensuring of reinforced element firm adherence to
structure which is being reinforced with further welding helps to provide
further safe performance of composite section and, inversely, welding of
element to bent structure can reduce to zero whole reinforcement effect.

Considering all above mentioned it is assumed that we talk about
structure reinforcement calculation according to specified scheme with
parameters given in advance and with known effects on it. Particularly,
presence of residua stress state provided by welding and other methods of
local thermal effects (for example welding alignment) will enable increase or
decrease of bearing ability and therefore also increase or decrease of structure
service life (source).

The aim of work is atheoretical ground of methods of determination of the
residual gress state in the steel dements of different section after smoothing by
local thermal influences and account of his influence at the calculations of steel
columns and other compressed elements of constructions on stability.

Basic part. Special features of calculation of reinforced bar systems are in
the first place connected with disturbance of “natural” character of their
deformation, especially at reinforcement under load. In connection with this,
main attention in what follows will be paid to problems of definition of
deflected mode (DM) of reinforced systems in process of reinforcement and
further work [1].

In spite of smplification and idedisation of design schemes, problems of
reinforced structures calculations remain difficult and in majority of cases
can be realized only with help of computer. One of specid features of such
calculaionsis need for modeling of reinforcement technol ogy in some cases because
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it significantly influences on reinforced systems work. Numerical calculations help
to receive solutions for particular tasks only by given parameters of system, itsinitial
and limit conditions and particular technology of work production. In this point
numerical modeling is like full-scale experiment but with advantage of differential
evaluation of influence of one or another factor (not group of factors) on work of
reinforced structure and its elements.

Speciad attention should be paid to presence of resdual stress state (RSS).
Presence of welding joints and similar thermal effects causes occurrence of residua
stresses (RS) in metal structure elements which influence on stability of separate
elements as well as on bearing ability and deformability of structuresin generd. RS
influence on stability of compression members is ambiguous. RS of tension on
edges increase stability and stresses of compression decrease it. Degree of this
influence depends on distribution of RS on section and on rigidness of the latter.

Existing design methods (in the first place IBH B.2.6-163:2010 [2] and IBH
B.2.3-14:2006 [3] do not take into account possibility of increase or decrease of
compression members bearing ability after overlaying of welding joints on belts
edges.

Theoretical research of RSS in weding structures, history of their
development and degree of influence on bearing ability of welding structures are
considered in detail in works[4, 5, 6, 7, 8 et al.].

Methodologies of determination DM of compression reinforced members
considering presence of RSS and its influences on stahility are expounded in works
[1,4,5,6,8,9, 10 ctal].

Occurrence of residua bending after unloading is possible if dement material
passed into plastic state. Alignment is possible by overlaying of idle rolls on edges
from side of convex facet (fig. 1). Zones of residual tension stresses (RTS) can be
presented as external forces, values of which change in process of further loading
(schemes of overlaying welding of rolls and digtribution of RS after overlaying
welding for some forms of sections are given on fig. 2).
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Fig.1. Scheme of overlaying welding of idlerollsin process of alignment of €lement
by welding

Form of deflection curve after overlaying welding can be described by
expression of method of initia parameters which were received on the basis of
approximation of deflection curve expression by cubic spline ([6, 9] et al.). For this

purpose length of element L is divided into N zones and in each i-th point of



CTpOVITeJ'IbCTBO, MaTepeanoseaeHne, MmallMHOCTpoeHne

division is defined curvatureK; . Vaues of predicted curves Y, and turning angles

@, are defined by formulas:
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Fig. 2. Schemes of overlaying welding of idle rolls and distribution of RS for
different forms of sections: a) alignment of € ement of doubl e tee section when
bending in major rigidity plane occurs; b) alignment of e ement of double tee
section when bending in smaller rigidity plane occurs; ¢) alignment of element of
box section

In general case is considered overlaying welding of idle rolls on length parts
of aligned e ement. Curvature of section can be defined by formula (fig. 2):
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Values of RS in section can be defined by known methods, for example [6],
considering asymmetry of overlaying welding. Length of overlaying welding zone
L,uq » Parameters of idle roll and other technological parameters of process are
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established by trial-and-error method, gradually changing them for receiving
predicted curve, value of which should be equal to residual curve of element after
unloading.

Conclusions.

1. Residua curve can occur in compression members of steel structures after
unloading in consequence of passing of materid into plagtic state. It can be possible
by overload of element, changing conditions of |oad application, decrease of latera
section area because of corrosion etc.

2. Cdculation method for parameters of steel dements adignment by
overlaying welding of idle rolls on convex facets is offered. Predictable alignment
will help to exclude residual curve of structure and ensure elements work with
smaller eccentricities of load application.

3. Predictable aignment can be used also for bendable eements except
compression members with small eccentricities.
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