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ENGINEERING CALCULATIONS OF A SHEAR BUILDING
CONSTRUCTIONS FOR WHILE FORCING USING COMPUTER
TECHNOLOGIES

A connection of a beamless monolithic slab’s witreiaforced concrete column for the
shear during forcing through research results aattalations computerization using up-to-date
technology are given in the article.

Keywords: computer technology, beamless monolithic slabash

The problem statement. Using computer technologyewduring performing engineering
calculations gives an opportunity to increase tinectures’ durability and reduce a designing
period. It is necessary to develop a calculatiogodthm and it's automation to perform
beamless monolithic slabs’ calculations.

Publications analysis. Development and applicatssues of calculations performing of
building constructions of monolithic slabs nodalngection using up-to-date computer
technologies were investigated by Horodetskyi DA, Horodetskyi O.S. [2], Shymkovych
D.H. [3] and others.

Outstanding aspects of the commonly encounterellgro definition. It is necessary to
develop an algorithm of monolithic slab calculatiomder forcing through and automation of the
process to provide engineering calculations acgurac

The article’s objects formulation. The object o thrticle is to suggest mathematic model
of building constructions nodal connection, to depean algorithm of calculation of a
monolithic slab for shear during forcing throughdan implement the algorithm as a computer
program.

Main Material Statement. Punching shear may oc¢ua aolumn and celling junction
under load at failure [4, 5].

A space form of a shear during forcing through e®acrete truncated pyramid rive from a
slab body. The pyramid sides are inclined to haoriabline on-the-mitre about 450, truncated
pyramid side is equal to a crushed punch intersedtie. a column).

Flawing in compressed zones of a concrete happser Uoads close to the boundary [6].
Therefore an assumption about elastic behaviooo€mte at forcing through zone under loads
close to the boundary shows real work of a junction

The work has been carried out at Poltava Natioeghiical Yuri Kondratyuk University
within state budget research project “Security aists of the bearing and filler building
structures estimation” (state registration numbex2i11U000839).

According to the analysis of a junction between earbless monolithic slab and a
composite column problem the structural andlogieakarch scheme was developed (Fig. 1).

To develop the algorithm of a monolithic slab c#tion experimental research of the
introduced constructions of the nodal junctions wasied out and a rapture and load-carrying
capacity behavior were discovered. A mathematicatleh of the nodal junctions’ deflected
mode was also developed using final elements prreed

A useful model patent N0.51630, registered in theahian State patents register on
26.07.2010 was issued for the introduced constmd8)].
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An introduced procedure of a beamless monolithiab shnd a composite column
connection’ node includes two stages:

— To check a work of the connection node of a beasmimonolithic slab and a composite
column during forcing through an improvement of tb&culation algorithm according to
operative rules using the formula was develope@®]7,

— A nodal connection between beamless monolithab shnd a composite column
calculation for a shear along the column body atiogrto the introduced procedure.

"~ Present constructive solutions

~
of the beamiless monohithse Analysis of present procedures of beamless i
slab and a composite column monolithic slab and a composite column
nodal junctions junctions calculation
. v, ~
r Y N 7 e . r
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Figure 1 — The structural and logical scheme of thealculation algorithm of a junction
between a beamless monolithic slab and a compostiglumn development

Computer software programming language Visual Bdsic Applications (VBA) was
developed following the procedure (Fig. 2).
A testing algorithm is showed figure 3.
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Figure 2 — Visual Basic for Applications software Bvironment
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Figure 3 — The algorithm of a junction between a b@mless monolithic non-chapiter slab
and a composite column during forcing trough testig (according to the introduced
procedure)

168 36ipHUK HAYKOBKX Mpallb (raly3eBe MAMHOOYyBaHHs, Oy IiBHUITBO). - Bur. 3(42). - 2014HontHTY




A programming module used for junction of beamlesmolithic slab and a composite
column during forcing through testing is showedbe(using introduced procedure):

As stated above, it is necessary to perform a klon of the junctions along the column
body according to the procedure.

To determine optimal field performances of rebae #uropium method of bracing
calculations was used. The method is known as @€tnCapacity Method [10].

Conclusions:

A model of junction between a beamless monolitHeb sand a composite column
deflected mode was developed and calculated bydieenents procedure using Femap software
environment.

Calculation procedure of the introduced nodal cotioe is an improved calculation
algorithm according to the standards in force usivegrecovered formula.

The algorithm realized by Visual Basic for Applicets language ensures engineering
calculations accuracy.

Automation gives more accurate results of the nadadtions for the shear during forcing
through. Deviation between results obtained witd asthout the computer program is equal to
1 %.

Junctions deflected mode calculation gives 10 %veayence between theoretic and
experimental research results.

Procedure of the introduced junctions’ calculatiocludes calculations for the shear
during forcing through and calculations for theaha&ong the column body.
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Ilonmascevkuti HayionanvHutl mexuivnull yHieepcumem imeri IOpis Konopamioka

BUKOPUCTAHHS KOMIT FOTEPHUX TEXHOJIOI'TH ITPU
BUKOHAHHI IHZKEHEPHUX PO3PAXYHKIB BY AIBEJIbBHUX
KOHCTPYKIIN HA 3PI3 IIPU ITPOJAABJIFOBAHHI

Y ecmammi naoani pezynemamu 0ocniodxcents 3' €OHAHHA MOHOAIMHO20 3A71i300€MOHHO20
nepekpummsl 3i cmane3anizodemoHHO KOJIOHHOW HA 3pi3 Npu Npooasnio8aHti ma npoeeoeH s
asmomamu3zayii po3paxyHKie 3 GUKOPUCMAHHAM HOBIMHIX KOMN' I0MEPHUX MEXHOI02IU.

Knrouoei cnoea: komn’ tomepHi mexronozii, mononimue 6e36a1xkose nepekpummsi, 3pis.
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Tonmasckutl Hayuoranvhsili mexuuyeckutl yuugepcumem umenu IOpus Konopamioxa

HCIOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOT UM ITPU
NCIHHOJHEHUN UHKXEHEPHBIX PACYETOB CTPOUTEJBHBIX
KOHCTPYKIUHU HA CPE3 IIPU IPOJABJIMBAHUU

B cmampve np€006’m616ﬂ€Hbl pesyiiomanivl UCCIE00B8AHUSL COCOUHEHUSI MOHOIUMHO20 HCENe30-
bemonHo20 nepexkpolmusl ¢ cmaneicene3odemonnbix KOIOHHOU Ha cpes npu npoda&nu@anuu u npo-
Be0eHUs. asmomamusayuu pac4ienios ¢ UCnojib306aHUem HOBEUUUX KOMNbIOMEPHbLX MEXHON02U.

Knroueswie cnoea. KOMNbIOmMeEpPHvle MEXHOI02UU,, MOHOJIUNTHOE besbanoyroe nepekpovlmue, cpes.
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