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More Precise Design Calculation of Bridge Deck Beams

Calculs plus precis d'entretoises de ponts

Genauere Berechnung von Brückenträgern

Gennadiy Lvovich SEMENETS
Leading Scientist
Kharkov Insl of Railway Eng.
Kharkov. USSR

Precise dssign calculations of r-idga ä&r:\: beams davelcpe in three
c5n6;*"^l directions, cap£r.ci"Q or- tha subject taken into account:;
chere could be, firstly, spatial werk of sr »ioa deck, secondly,
the i.-.fiuerCi- of spjF."« eierner ts on the work of bridge deck Elements
and fchirdZy, the peculiarities o"~ the real work of Joint elements
and, certainly, conditions of load transmission.

Recently the most iTnportar.t direction in calcL.laz.ions is consideree
to be the third of abovamantionec, because the majority of defects
in bridge deck s.ppeair exactly in places where different elements
joint. Only the least defects appear i~ other places ard it is cer,
nected with the work of corresponded elements unter local load.

Eut 'che questions of the local distribution of bridge deck stresses
.third dirsc-:ion > could not be touched ("ito out the othe.- as-

peecs of design calculation bscau.sa all this more precise cefini-
tions bring in corresponding cranges in distribution of the b-*"ic-c,s
deck efforts.
All the mentionec- problems o-^ design calculation in each cirectici
couIg be solved oy different methods and with different elabovation
of details of the structure design scheme. And so, it is difficult
to uss the satne design method for working out all the prcblens that
meets all deiriands in equal measure.

All tnese questions could be solved with finite element method. But,
in practic, it is not axpediently and not disirable. Firstly, the
quantity of equation grows considerably justified, secondly,the uni—
fication of finite ala-nent doasn"t allow to consider all peculiarity
of the design scheme; and, thirdly, it is appears to be the complicated

problem to determine the coditions of Joint transmission of
load.

3enerai design scheme of the structure is irregulär. So it j.s ;.riCG*-
rect to use the finite eiernent method. For this scheme the superel*-
ment method would be more appropriate. But in this case i: is necessary

to determine stiffness matrix of supe-eiemant.

For the Solution of the general problem the next ways hat beer planed.

For the problems of fcne first c-irsctiori Variation m=thod=. wäre
-usec. sz-j-ogB ceck cs consicerec to- be "he cear.—sysctT. Tris problem
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was 5üivea jy .,,',jr';ä-'a-i'' .ristiod. Kith cefinite assuirptiora t'-
receiveo functaor o^ surface is the function of two variables and
is expressed oy zr _-o~c;f ec-_c ssries. ' ~itnses of the function La
weil enough. Thus the three ,7ie— bers of ser las is qucta e-.ci_g- fc
aCCSpCaC-a 3-cIsjtlOV.

incs ~cx~;CCx.cr-. ot "."'t surface may oe used to determine the bri —

og-e dec,< s"Cir'"ss5 -natrix, as c-.= matrix o^ a superelement. It is
necessary x.a cake as siuo-i members cf series as is needed for the
-ndepadenc coefficients cjuantit;J co be equal to the quantity o-
superelanent ceorees lfcve..s of freedoff..

Tne role of such approach is ir. pertanf, especially for wies bric'ge
decK, oecause taking into account of fiexu.res in traversai section
allows to determine the real beridinc. stiffness El of bridee deck
in verteal plane.

f-roolems of secord directon, where che influence of gircsr elements
on load distribution ^rs taken into account, are solved by means of
expanding desicr. sehe—ies which was proposed by author of this papei-,
Tne \isry idea of expanding design sene^es is to sequentially join
the inioaded elements to the loaded part of construction. "The influence

of che part of construetion that was not taken into account on
each iteration es interpretated as resilient connections.

Influence of girder elenents is subscituted by equivalent resilient
connections. The method for determination of resilient cosfficients
of connections was proposed both theorecicaiiy and practically. Jr
practica all statistic characteristics are determine during the
determination of resilient coefficients.
""he jT.etr.ad of estimation of the influence of statistic characteris-
tics of resilient connections on tne dete "Piined efforts valuex was
proposed.

Each superelement which mterprets the resilient characteristics
may be present in the forTr of finite undeformable element with
resilient connections. For such elements stiffness matrix can be
determined.

Problems of the third direction could be solved by means of -inite
eiemement or superelement method.

For the Solution of a problem as a whole the superelement method
with stif~;-iess matrix which was determined beforehand is used.

The approach described allows to quite precisely solve the proposed
global problem, which the design scheme peculiarities of each component

proolem's part maximally preserved.
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