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Introduction

Building materials are the major part of material base of building branch which provides systematic and continuous growth of volumes building and installation works, technical progress on the basis of introduction of the newest and more and more effective designs and materials, building elements of high quality which have the highest degree of factory readiness.

Manufacture of building materials always developed and develops high enough rates much more advancing growth of volumes of civil and erection works. Development of branch of building materials moves in a direction of maintenance of needs of construction in all regions and economic regions of the country. Technical modernization and perfection of production assets are accompanied by their qualitative and quantitative growth.

The properties of construction materials are of a very diverse nature. Some of them are of equal importance for almost all construction materi​als others - for certain materials, only and under definite operating condi​tions.
 The effective use of any building material requires the knowledge of its physical and mechanical properties and the conditions under which the chosen material is to operate in built structure.
The basic properties of construction materials can be divided on physical, mechanical and chemical.

Physical and Chemical Properties
Specific Gravity. Specific gravity is defined as the weight of unit volume of material, the volume not including air-holes or pores. Specific gravity is devoted by the Greek letter gamma.

To determine the specific gravity of materials it is sufficient to divide the weight of the dry material by the absolute volume occupied by the material in space (without pores or voids).

Specific gravity of stone materials ranged from 2.2 to 3.3 g/cu cm, of organic materials (wood, bitumen, tar pitch, dry oil, varnishes) - from 0.9 to 1.6 g/ cu cm, of black metals (cast iron, steel) - from 7.25 to 7.85 g/cu cm. The specific gravity of most building materials is greater than unity.
Volume Weight. By definition volume weight is the weight of unite
volume of a material in natural state (the volume including pores). In de​termining the volume weight of materials, its volume is calculated from
the dimensions of the specimen, or determined by the volume of water
displaced by the specimen.
The volume weight of loose materials (sand, ruble) determined for unit volume, including the voids between particles, is referred to as the bulk weight or gravity.
The volume weight is smaller than the specific gravity in most cases. 
The volume weight of loose materials increases with rising humidity of
material.
Density. The density of materials is defined as its mass per unit volume.
A material in the natural sate (i.e., including the pores) occupies a volume and when in an absolutely dense state - a smaller volume de​noted; the ratio expresses the density of material.

The density of almost all construction materials is less than 100 per cent, owing to the presence of a larger or smaller number of pores in the materials.
Porosity. By definition porosity is the ratio of the volume occupied by pores to the total volume of material.
In respect to the size of air pores materials are classified as finely porous (the size of pores is measured in hundredth and thousands fractions of a millimeter) and coarse-pored materials (pores measure from tenth fractions of a millimeter to 1-2 mm).
Pores of a larger size or empty spaces between particles of loose ma​terials (sand, crushed stone, gravel) are referred to as voids. 
The porosity of construction materials varies within a wide range, starting from 0 (steel, glass) to 90 per cent (stabs made from mineral wool).
Water Absorptivity. Water absorptivity is defined as the measure to which water fills the volume of material.
The water absorptivity of a material is determined by the difference in the weight of a specimen of the material saturated with water and in an absolutely dry state, and expressed in per cent of weight of the dry mate​rial or (which is more comprehensible) as a percentage of the volume of the specimen.
The volumetric absorptivity of water is always less than 100 per cent, and the absorptivity by weight of very porous materials (of heat-insulating slabs made from peat, for instance) may exceed 100 per cent.
Air Drying. Air drying (or loss of moisture) is referred to as the property of material to give away moisture with changing ambient condi​tions.
Air drying or loss of moisture is characterized by the rate of drying of the material -by the amount of water (as a percentage of the weight or volume of a standard specimen of material) lost per 24 hours at a relative humidity of ambient air of 60 per cent, and a temperature of 20°C.
Permeability to Water. The permeability to water is referred to as the ability of material to let through water under pressure. The degree of permeability to water of a construction material depends on its density and structure. Very dense materials (glass, bitumens, steel, for example) are waterproof or watertight. Materials incorporating fine closed pores are also waterproof practically.
The degree of water permeability of material is characterized by the quantity of water passed per 1 hour though 1 sq cm of the material under a constant (given) pressure. Special structures, for example, water-storage reservoirs, water? supply pipes and sewer pipes, must always possess a certain high degree of waterproofness.
Frostproofness. The property of frostproofness or resistance to frost is defined as the property of water-saturated material to withstand multi​ple alternating freezing and thawing without the appearance of symptoms of destruction and without a considerable reduction in strength.
Dense poreless materials or materials of an insignificant apparent or open porosity, absorbing very little water, are frostproof. Porous materials possess frost resistance only if the water occupies not more than 90 per cent of the volume of all apparent pores.
A material is considered to be frostproof, if, having been subjected to a prescribed number of freezing and thawing cycles, it remains free from crumbling, exfoliation, cracks, and loses no more than 5 per cent in weight. The strength of test specimens subjected to testing for frostproofness must not drop more than 25 per cent, as compared with the strength of standard specimens not subjected to testing.
Gas Permeability. Gas permeability is defined as the ability of a material to pass gas (air) through it. A pressure difference, traced to conditions of service (the action of wind, the difference in the density of heated and cold air. etc.), often exists between the surroundings and inner space of structure. In the case of a gas permeable material the difference in pressure causes leakage of the air or as, and such a leakage is not to be tolerated in many applications.
The volume of the gas passing through the layer of material (wall) is directly proportional to the area of the wall, time of gas flow, and differ​ence in pressure, and inversely proportional to the thickness of the wall.
The higher gas permeability is, the lower the specific gravity of the gas is. By way of illustration we give here the air permeability of certain construction materials: brick - 0.35, cement-sand plaster - 0.02, ruberoid-0.01.
Heat Conductivity. Heat conductivity is defined as the ability of a material to conduct heat through it, the flow of heat being, due to the dif​ference in the temperatures at the surfaces limiting the material.
The quantity of heat Q passing through the wall in z hours is directly proportional to the temperature difference, wall area and time of heat flow, and inversely proportional to the thickness of the wall.
The heat conductivity is equal to the quantity of heat, expressed in kilogram-calories, passing through a wall 1 m thick of 1 sq m area per 1 hr at a temperature difference of 1°. The heat conductivity of material depends on its porosity, nature of pores, kind of material, moisture content, volume weight and means tem​perature at which the transfer of heat occurs.
The Humidity or moisture content of materials, i.e., the content of water in a material of building structures by weight, is considerably lower than the total absorption capacity of the material. Owing to loss of water or air drying, the moisture content of building structures comes into equi​librium with the humidity of ambient air in certain time (6 months -1 year) after erection. This state of equilibrium is referred to as the air-dry state.
Heat Capacity. Heat capacity is defined as the property of a mate​rial to absorb a certain quantity of heat when heated

To heat a material from temperature t to t, it is necessary to spend a quantity of heat Q which is directly proportional to weight and difference in temperature.
Specific heat is equal to the quantity of heat, expressed in kilogram-calories, required to raise the temperature of 1 kg of a given material by 1°.
Natural and artificial stones possess a specific heat ranging from 0.18 to 0.22, wood materials - from 0.57 to 0.65. The specific heat of metals is relatively low and amounts to 0.11 for steel, for example.
In construction, specific heat acquires great importance in checking the-thermal stability of walls and ceiling, in calculating the heating of materials in concrete and stone work conducted during the cold season, and in the calculating stoves, ovens, furnaces, etc.
Resistance to Fire. Resistance to fire is defined as the ability of ma​terials to withstand without destruction the influence of high temperature and water (during fire). In respect to resistance to fire the construction materials are divided into three groups: noncombustible, hardly combusti​ble and combustible.
Noncombustible materials do not ignite or smolder nor become charred under the influence of fire or high temperature. 
Hardly combustible materials inflame, smolder and become charred with difficulty when affected by high temperature. 
Combustible materials inflame or smolder when affected by fire or high temperature and continue to burn or smolder after the source of fire is removed.
Fireproofness. Fireproofness is defined as the property of materials to withstand continuous influence of high temperature without melting.
Different heating installations (stoves, ovens, stacks, boiler settings, etc.) are built from materials which, in addition to being able to withstand the effect of high temperature, are capable of carrying a certain loading at a permanent high temperature. Such materials are divided into three groups: refractory, withstanding the influence of temperature ranging from 1580°C and above (chamotte, dinas, etc.); high-melting, withstand​ing the influence of temperature ranging from 1350 to 1580°C, for exam​ple, clay; and low-melting or fusible materials of a fireproofness below 1350°, ordinary clay brick, for instance.
Durability is a very essential property of construction materials. Du​rability is understood to signify the ability of materials to offer resistance to and withstand in service the influence of various atmospheric factors (variation in temperature and humidity), the effect of oxygen and other gases present in the ambient air.
The process of natural variation in the properties of materials under the influence of atmospheric factors is referred to as ageing.  Ceramic materials and natural stone, for instance, are classified as long-lived or durable materials, and timber, under usual conditions, as quick-ageing. 
Mechanical Properties
Strength. Strength is defined as property of a material to resist de​struction under the influence of stresses appearing as a result of loading or other factors.
In structures construction materials are subjected to different loads and they undergo compressive stress, tensile stress, bending stress, shear​ing stress and impact stress. 
In magnitude the stress caused by centric compression or tension is equal to the force applied to 1 sq cm of the cross section of the material.
Ultimate strength is referred to as the stress corresponding to the load at which rupture of the test specimen occurs.
Structures are given sufficient strength by introducing safety factors which are specified for different building materials in current Building Standards. 
Hardness. Hardness is defined as the ability of a material to resist penetration of a foreign harder solid into it. This property of materials does not always correspond to their strength. Materials of different com​pressive strength may posses about equal hardness.
The hardness of homogenous stone materials is determined with the aid of the Mohs's Scale of Hardness in which the hardness of ten specially selected materials is arranged in a sequence at which each material will scratch the material of next lower number.
Resistance to Abrasion is the ability of material to diminish in weight and volume under the influence of abrasive forces. The resistance to abrasion is of a great importance for materials which are subjected to abrasion while in service in building structures (for instance, material; intended for floors, stairs, coal hoppers, etc.)
Impact Strength. By definition impact strength is the ability of materials to resist impact loads.
In certain structures (floors, road pavement, hoppers) construction materials are subjected not only to abrasion, but to impact as well. Materials are tested for impact strength on special drop-testing machines. 
Elasticity. Elasticity is defined as the property of materials to restore their initial shape and volume after cessation of the influence of external forces which have caused a change in the shape of the material. The ma​terial may be able to retain its initial shape fully at small loads, and par​tially at large loads.
Plasticity and Brittleness. Plasticity is defined as the ability of a material to change its size and shape under the effect of acting loads without cracking, and retain the changed size and shape after the load is removed.
Besides plastic materials (bitumens, clay paste) there are brittle or fragile materials which fail (without preliminary deformation) as soon as the applied loads reach the value of breaking loads.
The conclusion
Properties of construction materials - The characteristics shown during manufacture, application and operation. Construction materials, as well as all subjects surrounding us and the phenomena, possess a number of attributes and characteristics which are shown to a greater or lesser extent. 

On set of these attributes and the characteristics reflecting properties of materials, judge quality of production.

Chemical and physical properties define the attitude of a material to various processes, such as density and porosity of a material, water absorptivity, frostproofness, heat conductivity and others. 

To mechanical properties carry the characteristics reflecting the attitude of a material to action of mechanical loadings: hardness, resistance to abrasion, elasticity, plasticity and brittleness and others.
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