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ENVIRONMENTAL THREATS OF REDUCING THE OPERATIONAL RELIABILITY OF
LIQUID HYDROCARBON STORAGE TANKS UNDER SEISMIC LOADS

Sierikova O. M.
National University of Civil Defence of Ukraine

e-mail: sierikova_olena(@ukr.net

Actuality. According to the results of the main causes analysis and technogenic effects
consequences on the environment from the liquid hydrocarbon storage process, it has been found that
the seismic loads impact on the liquid hydrocarbon storage tanks leads to a violation of the tanks
stability, their tightness, which in turn leads to atmospheric air, underground and surface water and
soil pollution due to emergency spills and tank fires. Emergency situations accompanied by spills of
liquid hydrocarbons lead to the ecosystems degradation, and therefore are ecological danger
factor [1-3].

Methodology. It has been established that the possibility of the impact of smaller but more
frequent and long-lasting seismic loads caused by technogenic and natural factors is not sufficiently
taken into account in designing liquid hydrocarbon storage tanks.

The main tanks damages under seismic loads are: bending of the shell, damage of the upper
tier and roof, fastening violation, the foundation violation, the pipeline system damage, the tank
overturning.

The anthropogenic activity types that cause earthquakes have been established, namely: the
reservoirs creation, the high-rise buildings construction, coastal engineering, the quarries
development, the groundwater, coal, minerals, gas, oil and geothermal fluids extraction, the tunnels
construction, the flooding of abandoned mines, hydraulic fracturing strata, military influences,
nuclear explosions.

The main causes of technogenic seismic loads have been clarified, which made it possible to
propose a set of measures to prevent and minimize the effects of seismic loads on environmentally
hazardous liquid hydrocarbon storage tanks.

The amplifying factors of technogenic earthquakes have been determined, which made it
possible to consider the impact of seismic loads comprehensively, taking into account the natural
conditions and territory features, and to manage technogenic effects on seismic events.

It has been proven that an important concomitant task in the study of seismic hazard is the
study of the increased groundwater level and the flooding problem, which will make it possible to
avoid an increase in the magnitude of natural and technogenic earthquakes when they affect the
territories of liquid hydrocarbon storage tanks [4-6].

Conclusion. The developed scientific approaches are the basis for the synthesis of a system
for the environmental hazards prevention of liquid hydrocarbons storage tanks caused by seismic
loads. The obtained results could be used to assess the environmental hazard of already existing
facilities.
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Annotation

Ukraine is an industrial country with numerous resources and processing facilities. In wartime,
damage to these facilities can lead to the release of harmful substances and environmental pollution.
Ensuring safety at chemical plants involves protection against attacks, modern control systems, and
personnel training. Improving methods for extinguishing chemically hazardous substances includes
the use of specialized sorbents and protective equipment. Flooded mines in eastern Ukraine cause
contamination of water resources and soil. Restoring these mines requires water pumping,
infrastructure rehabilitation, and effective water resource management. Involving international
organizations is crucial for rehabilitation efforts.

Anomauia

Vrpaina € npomucnosoro 0epaicasoro 3 wucieHHumMu pecypcamu ma oo'ekmamu ix obpooxu. B
VYMOBAX BIUHU NOUWKOONCEHHs YuxX 00'ekmis modce npuzeecmu 00 8UKUOIE WKIOIUBUX PeHOBUH MdA
3a0pyoHenHs 008KILIA. 3abe3neuenns Oe3neku HA XIMIYHUX 3A800aX BKIIOUAE 3aXUCM 610 amdax,
CYYacHi cucmemu KOHMPOo ma nio2omosky nepconany. Ilokpawenns memooie eacinHs XiMiuHO-
Hebe3neuyHux pevyosuH nepeodavac BUKOPUCMAHHA CHeyiani3o8aHux copOeHmié 1 3aXucHoz2o
obnaonanus. 3amonneni waxmu Ha cxo00i YKpainu uKiukaromo 3a0pyOHeHHsT 600HUX DeCypcis i
Ipyumis. BiOHoenenHs wiaxm eumaeac 6i0Kauy8aHHs 600U, BIOHOGIEHHS IHpacmpykmypu ma
ehexmueHo20 ynpasninua 600HUMU PeCyPCAMU. 3ALyUeHHA MINCHAPOOHUX Op2aHi3ayill € 8aiciu8um
ons peabinimayii.

Berym.

VYkpaina € mIpoMHCIIOBOIO JIEP’KAaBOIO 3 BEIMKOI KUTHKICTIO MiHEpalliB, peCcypciB Ta 00'€KTIB
TUTs1 iX 00pOOKH, a TaKoX (haOpHK Ta 3aBOJIIB. Y MUPHUH Yac, 11€ MPUHOCUTH 3HAYHI MEPCIIEKTHBH JIJIsI
eKOHOMIKM KpaiHu. OpHaK, B yMOBax BiifHH, TOIIKO/DKEHHS a00 HE MPaBUIIBHOI €KCIUTyaTamii 11l
00'€KTH MOXYTh TPHU3BECTH 1O HE3MIHHUX HACTIJKIB, TAKMX SK BUKUAIM IIKIJJIMBUX PEYOBHH,
3a0pyIHEHHSI BOJHUX PECypCiB, BTpaTa O10pi3HOMAHITTS Ta 1HII aCIIeKTH.

Hacnigku BiliHM € KartacTpo(iuHUMH, 1€ BKJIFOYA€ BTPATH JIIOJCHKUX JKUTTIB, PYWHYBaHHS
KHUTIOBUX Oy/iBeNb Ta PI3HOMAHITHUX THUMIB 1HQPACTPYKTYpH, a TaKOXX 3HAYHE MOTIPIICHHS
€KOJIOT1uHOTO cTaHy [1].
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