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tunneling, the excavation of a
subterranean passageway, is among the

oldest and most ancient of building
techniques. in all ancient cultures, tunnels

were built in order to avoid dangerous
natural topography or dangerous travel

routes, and in the modern world, tunnels
have been built to protect or create large
enclosed areas. natural aggregate used in
concrete is a distinctive characteristic of

different types of concrete. it is the product
that remains from the crushing of rocks or

material extracted from the earth. as a
result, there is a variation in size and shape
of this natural coarse aggregate, creating

further variations in aggregate composition
and appearance. concrete aggregate type
and volume are dependent upon the size

and type of stone or rock aggregate
selected and the amount of attrition
(degradation) that occurs during the
grinding process. concrete containing

larger aggregate (more ) is often said to be
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of larger. the structural properties of
concrete, including its compressive
strength, slump, and durability are

primarily dependent on the aggregate
type. aggregate is the major ingredient

(other than cement) that is used in
concrete. it is often the first ingredient to

be added to the cement mixture during the
concrete mixing process. it is required to

make concrete. aggregate can be
categorized into three major types: natural
sand, natural gravel, and natural rock. rock
aggregates, such as granite, shale, basalt,
limestone, and marl. natural aggregates
come in various sizes and shapes. shape,

size, and crushing characteristics vary with
the composition of the rock or stone.
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he was elected to the american concrete
institute board of directors, the

organization s highest governing body, in
1980, and served as vice-chair and

chairman in 1981. at the time of his death,
he was serving as the aci s corporate

secretary, chairman of aci committee 347
formwork for concrete and a member of

the aci board of directors. he retired from
the university of georgia in 1995, having

served as the vice president and director of
the center for construction research and

education and as the director of the
concrete structural engineering program

for the college of architecture, construction
and planning. his many teaching awards

included the dean s award for outstanding
teaching, the distinguished alumnus award

from the college of architecture,
construction and planning, the outstanding
lecture award from the american concrete
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institute, and the thomas jefferson award
for distinguished teaching. in his

retirement, he worked as a consulting
engineer and as a professor of construction

engineering at the university of south
carolina, the university of alabama at

birmingham and the university of georgia.
concrete formwork can also be constructed

from expanded polystyrene (eps). when
eps is cut to shape, it expands under heat
or chemical reaction. eps can be cut into
sizes up to two meters wide. its relatively

low cost makes it a popular choice for
formwork. the table lists the recommended

material, the thickness required and the
method of construction. the thickness

refers to the combined thickness of the
formwork material, which must be thick

enough to maintain shape. all
recommendations are based on the

assumption that the formwork will be
installed in a dry environment. 5ec8ef588b
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