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The operational reliability improving and ensuring the strength of liquid hydrocarbon 
storage tanks under impulse, shock and seismic loads is crucial and one of the most im-
portant issues of scientific research in different countries. Existing tank materials are highly 
sensitive to impulse, shock and seismic loads. This leads to premature wear of the storage 
tank, its destruction, material damage, and also negatively affects on the environment. The 
reservoir fluid is flammable and highly toxic, so splashing, spilling and burning could lead to 
environmentally hazardous consequences and emergencies. 

Tanks filled with environmentally hazardous substances, even in normal operation, 
belong to the sources of uncontrolled emissions of vapor-gas mixtures and spills of environ-
mentally hazardous substances with the subsequent occurrence of fires and explosions. Res-
ervoirs could be operated in hard-to-reach places under conditions of complex loads expo-
sure, which often exceed the calculated values and are characterized by the most stringent 
conditions to preserve their integrity and prevent leakage of environmentally hazardous sub-
stances.  

For environmentally hazardous facilities, it has been important to constantly monitor-
ing their technical condition, monitoring the condition of the surrounding area, which they 
could affect, assess of natural and technogenic factors affecting these facilities, operational 
loads assess, prediction the changes in technical condition and prediction the impact of fac-
tors of various origin. It is also important to implement the proper materials with necessity 
mechanical properties for safe condition of tanks. 

Therefore, the urgent issue has been to improve the methods for evaluating effective 
modules of materials with nanoinclusions of various shapes have been developed, which 
make it possible to perform calculations of hydrocarbon tanks made of materials with im-
proved mechanical properties [1–3].  

The aim of the paper is to treat the composite materials nanoinclusions of various 
forms to improve the mechanical properties of liquid hydrocarbon storage tank materials. 

As the example, the liquid hydrocarbon tanks models made of composite materials 
have been treated. Data on the properties of matrix materials and nanoinclusions have been 
presented in the paper. Nanocomposites with aluminum matrix with steel spherical inclu-
sions and with steel and carbon inclusions-fibers have been considered. 

The treatment of composite materials nanoinclusions of various forms has been pro-
vided. Nanocomposites with aluminum matrix with steel spherical inclusions and with steel 
and carbon inclusions-fibers have been considered in the paper.  

The calculation results have been shown the strengthening of the obtained composite 
materials while reducing the density. The mechanical properties improving of liquid hydro-
carbon storage tank materials has been achieved through the nanoinclusions implementation. 
Nanocomposite materials facilitate the hydrocarbon tanks design, which is important for 
non-stationary tanks [4–6]. 
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