creating concrete

Concrete is a construction material composed of mostly cement it is defined as a quasi-brittle material with a low capacity for deformation under tensile stress. Within the composition of concrete there is also water, aggregate (gravel, sand) and other chemical compounds like admixture. Cement which is the basic component of concrete is a man-made material which consists of oxides of calcium, silicon and aluminium. Cement is manufactured by heating limestone which is a source of calcium with clay, then grinding this product with a source of sulphate. It will be the cement that will bond the other components together which makes it the most important ingredient in concrete.

Water is another important ingredient in creating concrete. Water will allow the cement to mix and react with the other aggregates. The less water in the mixture will give the concrete a stronger resistance and durability and more water will provide an easy flowing concrete but less strong. The purity of water when mixed to the other ingredients not be impure as the will not allow the compounds to mix properly thus resulting to an early weakening or failure of the structure.

Other aggregates such as gravel, crushed stones and sand are used in the concrete mixture. More recently recycled materials from demolished structures have been used as part of the aggregates. The quality and characteristics of aggregate play a significant role on the properties of concrete and the quality of being is about (70-75%) of the total volume of mass of the concrete.

Another important ingredient in the composition of concrete is the chemical admixtures. Admixtures are added during mixing to improve the functionality or more of the properties of the concrete mixture. These chemical admixtures are not essential for small structures but make a huge difference for a huge structure. Accelerators such as CaCI2 is used to provoke the concrete so that it dries quicker thus accelerating the hydration process. Another admixture is C12H22O11 which is a retarder. This compound will slow down the hydration process. This is a desirable and required step when building huge structures as it will prevent the concrete to harden quickly while constructors are still pouring concrete. Another important admixture is corrosion inhibitors. The corrosion inhibitor will prevent the steels inside the concrete to rust and corrode. This is a crucial admixture as the corrosion of steel with the concrete proved out to be a major issue as it provokes cracks in the concrete.

The special property of concrete is that it solidifies after placing; this takes place due to a process call hydration. During this chemical process water will react with the cement which will create a bond with the other compounds. Concrete is used for many purposes, for instance to build houses, roads, bridges , pavements and other structures that will last for decades even if it is under constant pressure.

Concrete is the most used artificial material in the world. As one of the most used material on earth concrete has to be perfected to provide certainty to its users.

During the chemical process of hydration the water added to the concrete will evaporate, leaving the other materials to bond together. This is an important part in the solidification of concrete. A problem may arise if the process of hydration does not take place effectively. If the amount of water added to the concrete composition was not enough or more than it should be, this will cause the concrete to crack, thus leaving the structure vulnerable, and when this happens this takes away the most important characteristics of this construction material.

An excess of water in the mixture will reduce the concrete strength and cause the concrete to shrink. This shrinking is caused by the excess of water being evaporated. The less water in the concrete will provide a stronger concrete and lesser risks or cracking.

Cracks in concrete are a huge problem for buildings and safety of the users as a crack will only get bigger which will result in the slow but continued weakening of the structure. During the past few decades methods have been designed to fix the cracks in concrete but no methods have been designed to produce concrete free from crack . Considering the fact that this material is the most used material in the whole world and that it is used in all countries, under various climates, atmospheres and for different purposes we note that the construction material concrete reacts differently and also deteriorates differently.

Apart from natural disasters that might affect the concrete, there are other problems that can occur and the most important one is cracks in the concrete. In this particular study the cracks will be discussed in order to protect concrete structure and to know the real solution to reduce or eliminate them. Therefore not all cracks cause concern for example Reinforced concrete has designed by guess that cracks should exist under standard loading (Nilsson and Winter, 1985; Nawy, 2000).

Cracks in concrete are a phenomenon occur in different part of structure and in different forms based on time of occurrence, before solidification or after solidification. Cracks might happen in concrete structure due to several reasons such as settlement, structure movements, Mechanical loading, shrinkage, drying and Environment condition. Cracks in a structure will weaken the structure and consequently allowing other problems to occur. The concrete itself can crack for different reasons.

One reason for concrete to crack is settlement not all the type of settlement but the most important type of settlement which causes cracks in building is the differential settlement. In this situation one portion or many portions of building move upward or downward with unsimilar value of the rate of settlement and the quantity of it with other parts so it will cause vertical cracks. Whereas, when the building settle at the same rate and amount that will not cause a huge problem as the differential settlement will do. For an extremely example OF that the Empress Hotel in Victoria BC, was built on pilings ,has uniformly settled down over 65 years causing the building to sink by one floor so that now the second floor is being used as a hotel's "Lobby" (http://article.pubs.nrc-cnrc.gc.ca/RPAS/rpv?hm=HInit&afpf=t71-051.pdf&journal=cgj&volume=8)

One of the other reasons for cracking is construction movement; the earth planet is under movement occasionally due to earthquakes or storms. These could move building from one side to another or up and down direction ,so that generate vertical cracks in building structure for example The Northridge Earthquake in Los Angeles, California in January 1994 caused extensive damage and the building has cracked in some parts(http://www.inspect-ny.com/structure/Earthquake_Damaged_Foundations.htm) .

Another reason for a crack is when a Mechanical loading initiates strain can exceed strength capacity of concrete. Concrete with a low tensile capacity has particularly subjected to crack at the early-age (Kasai,1972).When the loads are applied recurrent or over long time period, creep and fatigue can affect the strength development which can guide to crack (Bazant and Celodin,1991).

Shrinkage might causes cracks during of the rapid evaporation of water from the surface of concrete. This rapid evaporation depends on many factors; the most important factors are temperature and speed of direct sun to make the evaporation rate higher than the rate of water floating on the surface of concrete. The shrinkage cracks are usually short and superficial and they appear in two opposite directions at the same time. In the case of pre-cast components of facilities that manufacture in the closed area and have curried very well do not problems with the risk of shrinkage cracks because it will be too small.

