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HIGH PERFORMANCE CONCRETE IN CIVIL
ENGINEERING

The wuse of High-Strength Concrete, High-Performance Concrete
(HSC/HPC) has proved to be a boon for high-rise building construction. HSC
and HPC are engineered concretes having vastly improved properties. With such
type of concretes, it is possible to achieve high compressive strengths that are
useful in reducing the sections sizes of members and high modulus elasticity for
controlling deflections. [1 — 4]. Possibilities in structuring of high—rise buildings
out of HSC are best described on examples of Burj Khalifa (Figure 1, lef?),
Petronas Twin Towers, Taipei 101 (composite structure—steel and high—strength
concrete), etc. Magnificent architecture and breath-taking heights were enabled
without any concessions by virtue of HSC.

HSC in these examples showed limitless abilities in concrete technology,
and at same time provided sufficient safety to occupants and inhabitants.
Besides mentioned, there are numerous examples of high—rise buildings which
represent great examples of concrete technology development.

Eureka Tower in Melbourne, Australia, a 91—storey tall high-rise building
is structured as outrigger system, and entirely erected with HSC. It is designed
with central core, perimeter columns, shear walls and continuous outrigger with
thickness of 30 cm. This choice of high—strength concrete as structural material,
decreased cross sections of structural elements and increased rentable area of
floor plans.

Another example is Baiyoke-2 Tower in Bangkok, Thailand, a 90—storeys
high— rise building which was designed with the desire to break the world record
as the tallest hotel and the tallest HSC building. This 90—storeys structure was
constructed with HSC and represented turning point in concrete technology seen
up to that day in Thailand. Concrete columns, and concrete central core, as well
as concrete slabs, were built out of HSC with compressive strength of 60 MPa
up to 65— storey. Final 25 storeys were constructed out of concrete with
compressive strength of 50 MPa. Although Europe is a few steps behind the
USA, Canada, China and others in vertical expansion, Holland, Finland,
Germany, Denmark and Norway are European countries which have practice in
production and use of HSC for specific purposes in construction of high-rise
buildings.

Successful examples of high-rise buildings mentioned and described
earlier and presented in summary in Figure I are obvious evidences that the use
of HSC is nowadays reality in construction worldwide.

Today in our country available technical possibility to produce high-
strength concrete. Therefore, the study of mechanical properties and clarify
methods of calculation of concrete structures and their elements from high-
strength concrete is an urgent task [1 —4].
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F igure 1. Summdry of the represéntative HSC [5]
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