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Summary. The paper analyzes the effect of the location of horizontal ties on the deformability of the
bottom of the floating pool. The bottom of the pool is a spatial structure, which is made up of trusses connected
between the goiter with the help of spacers and ties (elms). The shape and dimensions of the cross-sections for the
racks, braces and girders of the trusses have been determined. Two schemes for placement of horizontal ties are
proposed. Using the finite element method based on a computer simulation experiment, the influence of the
location of horizontal ties on the deformability of the pool bottom was investigated. Numerical values of deflections
were calculated for different schemes of arrangement of elms. The optimal layout of connections, which ensures
minimal deflections of the bottom, has been identified. The nature and features of the deformation of the bottom
of the pool with two schemes for the location of the elms were determined.
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Statement of the problem. Floating pools are specific types of constructions which are
acted upon only by forces of their own weight during its transportation and assembling. In the
process of usage, the pool is partially immersing into reservoir and stays in equilibrium state,
as the mass of the water inside of it and the mass of bearing structure of the pool bowl are
completely compensated by Archimedes' force.

The most critical operation mode of the floating pool is the period when ready-to-use
metal pool bowl without water is transferred by the mounting crane to its permanent location.
At that time the metal pool bowl is acted upon by a set of forces caused be the own weight of
the pool bowl, installed of the bowl inside equipment and decoration materials.

It is the reason why the accuracy of calculation and ensuring the sufficient bottom
toughness becomes essential taking into account the significant final price of the construction.

Analysis of available investigations. In the literature, the studies are known, dealing
with simulation of stress-strain state of long-span structures [1-4]. In [5], a significant range of
information for designing metal constructions of various type and purposes is given. The latest
researches [6] show that one of the most efficient technologies for solving the problems of
estimation of deformability of spatial long-span structures with the use of finite-element system
of simulation for modelling the strength problems and mathematical physics is ‘LIRA’
software. These works relate to studies of structures that are largely used in industrial facilities.
However, the specifics of the application of such structures differ from individually designed
structures, the constructive solutions of which are developed in each individual case.

The purpose of the research is the numerical evaluation of the influence of horizontal
ties for deformability of the bottom of the floating pool bowl. This objective is determined by
the necessity of solving the problems of deformability of the bottom of the floating pool bowl.

Statement of purpose. Using the Finite Element Method (FEM), to investigate the
influence of the scheme and location of horizontal ties on deformability of the bottom of the
floating pool bowl.

Modelling of the bottom of the floating pool bowl. For numerical calculation, the
domestic software package LIRA which operates with FEM was applied. To determine the
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deformability of the bottom, a rod model was constructed (Fig. 1), based on which all the
necessary calculations were conducted.

In Cartesian coordinates, the finite element rod of the pool bottom with dimensions
25x10 m was constructed, which corresponds to the actual size of construction.

The main construction element are trusses located with the step of 1 m and tied together
with spacers and horizontal and vertical ties thus creating a spatial construction.

On the initial stage of calculation, it has been assumed that horizontal ties are placed on
the edge and middle spans (Fig. 2 a) along the lower level of trusses; besides, the extra vertical
ties are located in the end sections (Fig. 2 b) of the pool bottom. The spacers are placed along
the upper and lower level of all trusses.

K

Figure 1. Finite-element model of the pool bottom
The pipe of rectangular cross-section is accepted as the basic one.
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Figure 2. Scheme of placement of horizontal ties on the lower belt of trusses (a)
and vertical ties in the edge areas (b)
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The mechanical properties of the S235 steel were used in the simulation: Young's
modulus E = 2.1x105 MPa; Poisson's ratio v = 0,3; p=7,8.104N/m3.

The short end sides of the pool bottom were fixed in the form of a hinged beam,
simulating the transportation position of the structure.

Results of the research. In the result of finite-element simulation, the models of the
pool bottom deformation on the scheme of the ties placement shown in Fig.2 is obtained and
also, it is found that the maximum values of deflections with this placement model are 8.55 cm.

The character of deformations is presented in Fig.3.

Figure 3. Size of deflections and the character of deformations of the bottom at
the initial scheme of placement of ties

In the second variant of the construction the additional junctions are inserted into 10
spans along the lower belt of trusses in the central part of the bottom, symmetrically in relation
to the transverse axis of symmetry. Junctions were also added along the upper belts of the
trusses in the end extreme runs along the longer sides (Fig. 4).

Figure 4. Scheme of placement of junctiomns in the second version of calculation
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Figure 5. The size of deflections and the character of the bottom deformation in the second scheme of
placement oi junctions

Under the condition of placement of junctions only along the lower bound of the trusses
(variant I), the maximum values of deflection are 8.55 cm. With the additional placement along
the upper bound in the edge areas and along the lower belt in the middle part of the bottom
(variant I1), the decrease of deflections by 18% to 6.99 cm is observed.

Meanwhile, the character of deformations in both cases is identical. The maximum
deflections are concentrated in the middle of the span.

Conclusions. Due to the results of influence of horizontal ties on the deformability of
the bath bottom of the floating swimming pool, it was found that:

1. When the ties are placed only along the lower belt of the trusses, the maximum values
of deflections are 8.55 cm and do not exceed 1/200l.

2. With the additional placement of junctions (variant 1), the deflections decrease by
18% to 6.99 cm.

3. The identical character of formation of deformations in both cases of junction
placement is observed.
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AHAJII3 BIL/TUBY 'OPU3OHTAJIbHUX 3B’513KIB HA
JAE®OPMATHUBHICTD JHUIIA ITJTABAIOYOTI'O BACEUHY

Muxaiino I'yas; Harauis Yopraoma3s; Bikropis IrHatbeBa; Irop KosaJb

Teprnoninbcokuu HayioHanrbHuU mexHivHuu yHigepcumem imeni leana Ilynios,
Tepnoninw, Yrkpaina

Pezrome. Ocmarnuim 4acom wupoKo2o NOWUPEHHs. 8 MICYsX MACOB020 GIONOYUHKY JH0Oell HAOYIU NIABAOYL
obacetinu. [lonpu 3Hauny eapmicme, dedani Oinbiue iHgecmopie 3ayikaesieri y nooyoosi maxkux euoie bacelinis, OCKiIbKu
ye 00360715€ 3anyuumu Oibuly Kitbkicme mypucmis. Pasom i3 yum, 30imvuyemovcs mepmin ekcnayamayii 600HUX
pexpeayiti. Ha 6iominy 6i0 wmyunux 6000tim, 800y 8 nia8aiouux OAceiuHax jie2uie npusecmu 00 KOMGOPMHUX
memnepamypHux noxasuuxie. Ilasaioui baceiinu — ye cneyuiuni KOHCMpPYKYil, Ha sKi 0iromMb MIIbKU 3YCULIS IO
67ACHOI 8a2U NpU MPAHCROPMYBAHHI A MOHMAICI MaKoi KOHCmpyKyii. /[nuwe baceliny a61se cob6010 npocmoposy
KOHCMPYKYIIO, SIKA CKAA0eHA 13 hepm, wo 3 €OHani midc coboio 3a 00NOMO2010 PO3NIpOK ma 36 s3Kie (8 asetl). I3
BUKOPUCMAHHAM MemOoOy CKIHYEHHUX elleMeHmis, wjo 0a3yemvcs Ha KOMI TOMEPHO-MOOENI0I0UOMY eKCHepUMeHM
00CTIONHCEHO 6NIUB MICYsI PO3MAUYBAHHS 20PUSOHMATLHUX 36 A3KI8 HA OeghopmamusHicms OHuwa daceiny. [lns
NPOBeOeHHs PO3PAXYHKIE 0OPAHO GIMUUSHAHUL PO3PAXYHKOBULL KoMNieKe «JIIPAy, axuil xapakxmepuzyemobcs 3pYUHUM
KOPUCY8AYbKUM  THMEPhEticom, MONCIUGICIIO OOHOYACHO20 PO3PAXYHKY KIIbKOX 3anpONOHOBAHUX 6APIAHMIE
KOHCMPYKYIT ma 00360J8€ BUSHAYUMU PO3MIPU NONEPEUHUX Nepepizie Memaiesux eieMeHmie ma OOYUucCIeamu
8I0COMOK GUUEPNAHHS HeCY4oi 30amHOCmI 3a 080MA GUOAMU SPAHUYHUX CMAHIE. XapakmepHum O 3a3HAYEH020
PO3PAXYHKOB020 KOMNIIIEKCY € BIOMIHHA 8i3Yani3ayis pe3yibmamie 004UCIeHb Ma MONCIUBICID i3 6UB00Y 8 MAOAUUHIL
dopmi. J[nuwe sense codoio npocmopogy cmepaicHedy Koncmpykyiio posmipamu 25x10 m i sucomoro 0.6 m. Ocrosrumu
KOHCMPYKMUBHUMU elleMeHmam. € gepmu, 3’ €OHaHi Mixc coboto 3a 0ONOMO20t0 PO3NIPOK MA 20PUBOHMATLHUX §
B8EPMUKATLHUX 6 'A3ell. Busnayeno ¢oopmy ma poamipu nonepeunux nepepisie 0 Cmiliok, po3Kocie ma nosicie gepm.
3anpononosaro 08I cxemu po3milyeHHs 20pU30HMATLHUX 36 ‘A3Ki8. OOUUCIeHO YuceNbHI 3HAYEeHHs NPOSUHIE NPU PI3HUX
cxemMax po3smauty8anHs 6 ’azell. Busgnieno onmumanbhy cxemy po3smauly8aHHs 36 A3Ki6, AKA 3a6e3neuye MiHiManbHi
npocuru OHuwa. Busumaueno xapaxmep ma ocobrusocmi OegopmysanHs Ouuwa OdaceiiHy npu 080X CXemMax
PO3MALYBANHSL 6 SI3€lL.

Knrouosi cnosa: niasarouuii baceiin, 20pu3oHmManbti 36 s3Ku, NPOSUHU.
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