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Abstract. The article is devoted to the problems of designing and operating the floors of tank farms. The
normative sources referred to in the design of fencing or dike wall of floors of tank farms are considered.
Information on the influence of the tank farm layout on the height of the dike wall is presented. Similar and
different characteristics of the presented regulatory sources have been revealed. It is established that in the
regulatory sources on the device of anti-filtration screens used in the countries of the former Soviet Union
they more often refer to the standards of the Russian Federation. In the foreign practice of polygon design,
reference is made to the directives of the EU Council. However, as for domestic practice, there are no
recommendations that allow choosing a rational method of installing floors of tank farms, taking into
account the features of the layout and the area of the tank farm. Conclusions are drawn about the need for
further research that would solve the problems of designing and further operation of the floors of the tank
farms.
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FORMULATION OF THE PROBLEM

Tank farms are located almost all over the world and are dangerous production facilities that, in the absence
of a set of measures to protect against possible oil spills, can lead to large-scale disasters. Special design
requirements are imposed not only on the structures of tanks but also on the insulating layer of the floor and
the fencing of the floor square on which they are located [1-2].

A critical analysis of existing solutions for the installation of tank farm floors shows that, despite the variety
of modern innovative materials and recommendations for the installation of waterproofing layers, design
organizations use recommendations for the installation of anti-filtration screens of waste storage facilities,
which leads to an unjustified increase in the cost of their construction. It is also established that in the domestic
regulatory framework there are practically no mandatory recommendations directly on the design of the
floors of the tank farms. The standards for designing warehouses of oil and petroleum products in the countries
of the former Soviet Union impose almost identical design requirements, only the Ukrainian regulatory
requirements set a limit to the maximum height of the dike wall [13].

ANALYSIS OF THE LATEST RESEARCH AND PUBLICATIONS

In the process of studying this problem, scientific and reference works of domestic and foreign scientists
investigating the issues of planning the territory of an oil depot are considered. A great contribution to the
study was made by such domestic researchers as: G. A. Pektemirov, G. V. Shishkin, L. A. Matskin, I. L. Chernyak,
M. S. Tlembitov, S. V. Alekseev, V. A. Alekseev, S. 1. Ponikarov [3—6], etc. Also, such foreign researchers as
A. Sengupta, 1. Mishra, M. Yi-Fei, Z. Dong-feng, X. Wu, L. Houa, S. Nabavi, A. Taghipour [7-10] and many
others paid great attention to the issues of a safe layout and accident prevention. Most of the studies are devoted
to the study of loads and impacts arising during the construction and operation of tanks and because of their
design features. But the design problems and features of the operation of the floors of tank farms have not been
fully studied.
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The purpose of the work is to study the design problems and the features of the operation of floors of the
tank farms.

THE MAIN MATERIAL

A tank farm is a complex of inextricably linked individual or groups of tanks intended for the storage of
oil and petroleum products located in an area bounded along the perimeter by a dike wall or an enclosing
wall at above-ground tanks [11]. The platform on which the tanks are located is called a square (Fig. 1).

iFloors of tank farms |

Figure 1 — An example of the layout of an oil depot.

An integral part of the tank farm is arrangement of fencing (a dike wall), which prevents the spread of
probable leakage of oil and petroleum products outside the park. The height of the fence and the square area
depend on the number and volume of the tanks themselves [12]. At the same time, fencing(a dike wall) is
carried out along the perimeter of each group of ground tanks.

The study of design options for tank farms with single-standing tanks and with their group placement,
provided that the total storage volume is equal to the one shown with a single arrangement of a tank with a
large volume, the height of the enclosure of the square significantly exceeds the height of the fence with a
group placement of several small tanks. Tt is established that these values are interdependent [12].

The paper provides a comprehensive analysis of the requirements and standards for the design of floors
and fencing of tank farms, both domestic and foreign (Table).

As aresult, it was revealed that almost all regulatory documents do not have requirements for the composition
and thickness of individual layers of the floors of tank farms. In general, the schematic diagram (Fig. 2) of
the structure of the floor includes protective, waterproofing and load-bearing layers, the location of which

relatively to each other may vary. The complex composition, sequence and magnitudes of individual layers
require further research.
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Figure 2 — Schematic diagram of the structure of the floor of the square of the tank farm.
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Table — Analysis of regulatory sources

EU (EU Council Directive)
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It is also established that all the studied regulatory requirements fully reflect the requirements for the height
and structural solutions of the enclosure (a dike wall) of the tank farm. There are no regulatory
recommendations on the arrangement, number and location of oil traps in the domestic design database.

CONCLUSIONS

The absence of regulatory requirements, recommendations and comprehensive studies on the installation
of tank farm floors determines the relevance and necessity of further research in this direction, since optimizing
the composition and thickness of individual layers will significantly reduce the cost and construction time,
as well as increase the reliability of their arrangement
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B. A. MA3YP, B. A. IOCTOEHKO, B. O. KUCEJIEBA

[MPOBJEMDBI IPOEKTUPOBAHVSA M OCOBEHHOCTU 3KCIIJIYATAIINU
I[TIOJIOB KAPE PE3EPBYAPHDLIX I[TAPKOB

TOY BIIO «/lonbacckast HallMOHAJbHAST aKaJeMUsI CTPOUTENBCTBA U APXUTEKTYPBI»

Annotanus. CTaTbst TOCBsIIIEHa MPoHJIeMaM TTPOEKTHPOBAHISI M HKCILIYATAIUH TT0JOB Kape Pe3epByapHBIX
mapkoB. PaccMOTpeHbI HOPMATHBHBIE NCTOYHUKH, HA KOTOPbIE CCHITAIOTCS MPU MPOEKTHPOBAHUHN OTPAXKIe-
HUST Wi 06BaTOBaH s mMoJTa Kape. [IpeacTaBieHa nHGOPMAIINS O BIUSHUT KOMIIOHOBKU Pe3ePBYapHOTO MapKa
Ha BBICOTY 0OBATOBAHWS. BBIsABIEHO aHAMOTUYHBIE W PA3JINYHBIE XaPAKTEPUCTUKHU TIPEACTABIEHHBIX HOP-
MaTHBHBIX HCTOYHHKOB. YCTaHOBJIEHO, YTO B HOPMATUBHBIX HCTOUYHMKaX cTpaH ObiBuiero Coserckoro Co-
103a 10 YCTPONCTBY MPOTHBO(UIBTPAIIMOHHBIX 9KPAHOB Yallle CChIIAIOTCS Ha HOPMATHBEl Poccuiickoit
Denepanun. B 3apy6eskHOil MpaKTHKe TTPOEKTUPOBAHISI TTOJUTOHOB CCHLIAIOTCS Ha AUPEKTHBBI coBeta EC.
OxHako, Kak M B OT€YeCTBEHHON MPAKTHUKE, OTCYTCTBYIOT PEKOMEH/IAIINH, MO3BOJISIIONTIE BRIGPATh PaIlio-
HAJILHBIM METOJ YCTPOHCTBA TMoJIa Kape ¢ YIETOM 0COOeHHOCTEeH KOMIOHOBKI U TLIOMIAAN PE3ePBYapHOTO
napka. Czie/lanbl BRIBOABI O HEOOGXOAMMOCTH JATbHENIINX MCCAET0BaHII, KOTOPbIe ObI MO3BOJMIN PEIIUTh
po6JIeMbl TIPOEKTHPOBAHNUS U JATbHEN el 9KCITyaTalluy TOJI0B Kape PE3epByapHbIX MapKOB.
KioueBbie cioBa: pesepByapHbIil Tapk, 0OBaJOBaHue, OrpaXkIeHIe, EMKOCTb, OJ Kape, IPOTUBOMUILTPA-
IIUOHHBIH 9KpaH, PEKOMEHI0BAHHbBIE KOHCTPYKITHH.

B. O. MA3YP, B. O. IOCTOEHKO, B. O. KUCEJBLOBA

INPOBJEMU MMPOEKTYBAHHS TA OCOBJIMBOCTI EKCIIJIYATAILIT ITIJIJIOT
KAPE PE3EPBYAPHUX ITAPKIB

IOY BIIO «/lonbachKa HallioHAJbHA akageMis OYIiBHUITBA i apXiTeKTypu»

Amnoranis. CrarTst mprcBsiyeHa mpobaeMam MPOEKTYBaHHS Ta eKCILIyaTallil mi/or Kape pe3epByapHuX MapKib.
Po3riisiHyT0o HOPMATHMBHI JKepea, Ha SKi TIOCUIAIOTLCSI TIPH TIPOEKTYBAHHI OrOposki a60 06BaTyBaHHS TiTOT
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kape. [IpencraBiena indopmMailis Ipo BIJIUB KOMIOHYBAHHS PE3EPBYapPHOIO MapKy Ha BUCOTY OOBaJIyBaH-
He. BusBiIeHo aHaloTivyHI Ta Pi3Hi XapaKTepUCTUKHU MPeACTaBIeHUX HOPMATUBHUX /pKepel. BeranosmieHo,
110 B HOPMATUBHUX Ji’Kepesax KpaiH KoJuuIHboro Pagsacskoro Coo3y MO BIAMITYBaHHIO IPOTHQINBTpa-
[I{HUX eKpaHiB yacTilie mocuiaThes Ha HopMatusu Pociticbkoi Menepaii. Y 3apybixkHiil npakTuIi mpo-
eKTYBaHH: NOJIroHiB nocunaotees Ha [lupextusu Pagn €C. OpHak, K 1 y BITYN3HAHIN NPaKkTHIl, BIACYTHI
PEKOMEeH/IAILil, O J03BOJIAIOTH BHOPATH PallioHa bHII METO/ BAAIITYBAHHS MIIJIOTH Kape 3 ypaxyBaHHIM
0co6IMBOCTEH KOMIIOHYBAHHS 1 ILIONII pe3epByapHOTO IapKy. 3p06JIeHO BUCHOBKH IIPO HEOOXIMHICTD 110-
MAJTBIINX AOCAIIKEHD, aKi 6 JO3BOJMIN BUPIIMMTH TPOOJEMH IPOEKTYBaHHSA Ta TOAANBIIOI eKCILTyaTalii
T/IJIOT Kape pe3epByapHUX MapKiB.

KmouoBi cioBa: pesepByapHuil mapk, 00BalyBaHHS, OTOPOXKA, EMHICTB, TiJIOTa Kape, poTHdIIBT parliii-
HUH eKpaH, PeKOMEeH/[0BaHI KOHCTPYKILii.

Ma3zyp Bukropus AjexcaHIpoBHa — KaHIU/IAT TEXHUYECKUX HAYK, JOIEHT KadeApbl TEXHOTOTUY U OPTAaHU3ALUH CTPO-
urenbctBa TOY BIIO «/loHbacckas HAllMOHAIbHAS aKa[eMUsl CTPOUTENbCTBA U apXUTEKTYPbl». HayuHbie UHTEPECHL:
COBEPIIEHCTBOBAHNE KOHCTPYKTUBHO-TEXHOJIOTUYECKUX PENIEHNI 110 YCTPOUCTBY M KAIIMTAJIbHOMY PEMOHTY OrpasKIaio-
TTIX KOHCTPYKITNH 37TaHUN U COOPY KEHUH.

ITocroenko Buonerra AnexcaHApoBHa — CTapIINii TIperoaBatesib Kadeapbl MHOCTPAHHBIX SI3BIKOB U T1€/IATOTUKY BBIC-
et mwkoabr FOY BITO «/[oHb6acckast HAllMOHAIbHAS aKaleMUsl CTPOUTEIbCTBA M apXUTEKTypbl». HayuHbie nHTEpECHL:
MeIarOTUKa, METOMKA TIPETIOIaBAHIST MHOCTPAHHBIX SI3BIKOB.

Kucenésa Buxropusi OneroBHa — acrpanT Kadeapbl TEXHOIOTHH U opranusanuu crpouteabctBa [OY BIIO «/lonbac-
CKasl HAI[MOHAJIbHAS aKaJIeMUsI CTPOUTEIbCTBA M APXUTEKTYPbI». HayuHble HHTEPECH: KOHCTPYKTUBHO-TEXHOJIOTHYECKITE
PeIeHust IO YCTPOUCTBY U30JISAIIMH U 3aIUTHBIX 6apbepOB 3MaHUN 1 COOPY/KEHUT.

Masyp Bikropiss OnexkcanapiBHa — KaHIUAAT TEXHIYHUX HAYK, AOLEHT Kadeapu TeXHOJIOrI Ta opraHisanii OyAiBHUITBA
JIOY BIIO «/lonbacbka HartioHa bHa aKkageMist OyAiBHUITBA i apxiTekTypr». HayKoBi iHTepecH: BIOCKOHATEHHS KOHCT-
PYKTHBHO-TEXHOJIOTIYHUX PillleHb 110 BJIAMITYBAHHIO i KaIli TATBHOMY PEMOHTY OTOPOJIKYBaIbHUX KOHCTPYKILH OyAiBemb i
CIIOPY L.

ITocroenko Bioserra OnekcanapiBHa — cTapiinii BUKJIaa4 Kadeapu iHO3eMHUX MOB Ta Tieflaroriku Buiioi mkosun JOY
BIIO «/lonbacbKka HamioHaibHa akajaeMis OyAiBHUIITBA i apXiTekTypu». HayKoBi iHTepecu: nesarorika, METOANKA BUKJIA-
JIAHHST iIHO3eMHUX MOB.

Kucenaboa Bikropis OneriBua — acmipanT Kabeapu TexHoJsorii ta opranizarii 6yzaisuuirsa JJOY BIIO «/lonbachka
HarioHAJIbHA aKajeMist Oyl BHUIITBA i apXiTeKTypu». HayKoBi iHTepech: KOHCTPYKTUBHO-TEXHOJIOTIYHI PITlIEeHHs 1O BJIAlI-
TYBaHHIO 130111 i 3axucHUX Gap’epiB OyaiBesb i CIOpy/L.
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