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Physico-mechanical studies of the advantages belite of portland cement for concrete, necessary for modern surface 
and underground military installations 

I. Nikonets, M. Ivasjuk, I. Martyniuk, O. Stadnichuk 

In connection with the development of powerful weapons, especially those that are developed on new physical principles, 
the acute problem of reliable protection and ensure the survivability of personnel. The development of the new fortifications that 
can provide protection from various weapons, identify new methods for their construction on a tight time budget are the main 
objectives of the fortification at the present stage. Concrete structure building can be a long time to maintain its performance, 
however, under the influence of aggressive environmental factors, they gradually change their physico-chemical and structural-
phase properties. Military facilities, including aboveground and underground structures, require not only durability and 
reliability but also the preservation of these properties with time.  

For the production of mortars and concretes that can be used for the construction of military fortifications, we propose 
belite Portland cement, which according to preliminary data has significant water  resistance and frost resistance, low 
exothermy, high corrosion resistance, increasing with age of strength.  

The purpose of this article is to compare physical and mechanical properties alite and belite of Portland cement, 
determining the influence of the content of clinker minerals on tensile strength at different stages of hardening. The role of the 
early stages of hardening of cement the properties of concrete for various purposes is large, because with the greatest speed and 
intensity are the main hydration reactions of clinker minerals, the structure of cement stone. 

Studied the physico-mechanical properties of four types of cement and major clinker minerals 3S and 2S: alite  1 ( 3S – 
60.82% 2S – 14.73%); normal  2 ( 3S – 40.06%, 2S – 32.58%); belite 3 ( 3S – 24.59%, 2S – 48.25%) and belite  4 

3S – 9.2%, 2S – 63.18%). It is established that the strength of cement in the first period of hardening is determined by the 
content 3S, which is the clinker mineral that quickly hardens. It is revealed that the influence of the mineralogical composition 
of Portland cement on strength is decisive to a six-month period of hardening. After six months to a year and tensile strength is 
does not change, and within 10 years, the cements having a high content 2S continue to gain strength, whereas for cements with 
a high content of 3S – losing her. 

Therefore, the use of belite cement for their construction is promising, however, requires detailed studies on the frost 
resistance, sulfate resistance and water resistance. 

Keywords: clinker minerals, belite cement, physical-mechanical study, the strength of cement.  
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