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cracking is a slow and progressive deterioration of the concrete. depending on the type of cracking,
and the type of stress it is subjected to, cracking may appear or may become evident after a period
of time. cracks that are visible to the eye are termed surface cracks. surface cracks may appear in a
number of forms. the cracks may be very small and barely visible, or they may be as wide as a finger
and as deep as a span. the surface cracks may be in any direction, but they are most likely to be
horizontal and perpendicular to the direction of loading. as the surface cracks become more
extensive, the concrete in the surrounding area becomes weakened. as the cracks deepen, the
volume of concrete decreases, and this results in the surface cracking propagating. with this
propagation, the concrete in the area becomes weakened and cracks further. cracks in concrete may
not be noticed immediately, as they may appear as uniform, smooth, and invisible. the first
indication that concrete is in distress may be the appearance of a small crack in the surface. these
surface cracks may be small or large and may appear in any direction. cocreate modeling - cocreate
modeling is a software designed to analyze and create 3d cad models from 2d images. cocreate
modeling allows you to create images of a floor plan, elevation, or any other 2d object you want. this
feature is extremely helpful in creating detailed floors plans for a building. the program has many
other features, including the ability to print models, export to dxf or dwg format, save the model in a
spreadsheet, and also create animation. it includes the ability to import and export over 100 other
cad formats (dwg, dxf, iges, nc, gerber, etc) and over 20 types of 3d cad formats (jpg, jga, jpg, dae,
dxf, dxg, etc).
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in addition to volume changes, temperature changes can create conditions that are detrimental to
the strength of concrete. the increase in temperature can cause the viscosity of concrete to increase,
as well as a corresponding decrease in its tensile strength. as a result, the tensile stresses increase,
causing the volume of the concrete to shrink. this phenomena is termed thermal cracking. (iacsca

1999). the increase in temperature also causes the hydration products to move from the outermost
surface of the concrete to the center. this movement of the hydration products and the increase in

the amount of hydration products causes more of the aggregate to be exposed and to become loose
in the inner layers of the concrete, increasing the concrete’s permeability. as more water is

consumed, more liquid is made and more heat is released. as a result, the temperature of the core of
the concrete is greater than that of the exterior. this internal temperature differential causes tensile
stresses in the concrete. because the internal temperature is greater than that of the exterior, this
causes the volume of the concrete to shrink. as the concrete cures, the thermal stresses caused by

the heat of hydration and the volume changes caused by the above processes are the principal
causes of shrinkage cracking. the effects of concrete shrinkage are manifested in three ways. first,
the uniformity of the structure becomes compromised. second, the concrete shrinks, causing the

surface of the concrete to move. this phenomenon is termed surface cracking. third, the contraction
and the swelling of the concrete in the presence of moisture cause tensile and shear stresses in the
concrete, which cause cracking. this process is termed creep. this category of cracking is the most

difficult to detect. during the curing process, the concrete continues to contract until its volume is at
a minimum. this contraction is highly localized, and the contraction is concentrated in the core of the

concrete. as the concrete cures and becomes harder, the contraction is more even and the cracks
are wider and more likely to be in the core of the concrete. (aci 22r-01 2002) 5ec8ef588b
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