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Abstract

Evaluation of the characteristics of the fresh state of ultra-high performance
concrete containing accelerating agent, zeolite and slag and their effect on the
mechanical characteristics and long-term durability
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Abstract

The potential of UHPC due to its high initial strength has been well revealed in applications such
as repairing and precast industries. In addition to reducing cement consumption, the use of local
industrial pozzolans can be important because of improving the characteristics of these concretes
in the long term. In the present study, for the use of these concretes in quick repairs and cold areas,
after optimizing the use of quick-setting agent, 10 mix plans based on UHPC formulas with 5, 10
and 15 percentages of slag and zeolite as a substitute for silica fume and a combination of the
percentages of both pozzolans were tested. Fresh state tests, including changes in internal
temperature and setting time, and tests of compressive strength, electrical resistance, and final
water absorption at different ages in the hardened state also performed on the samples. Based on
the results obtained from the tests, it was found that these pozzolans helped to control the setting
speed and improve the characteristics of the samples in the fresh state and improved the
mechanical characteristics and durability of concrete at different ages. Slag and zeolite in 5%
replacement with SF, in both fresh and hardened conditions, led to the improvement of high-
strength concrete characteristics. The use of 15 percent of these two pozzolans in single and
combined state led to a decrease in mechanical characteristics and durability compared to the
control design. Also, a good correlation was obtained between the results of mechanical tests and
durability at different ages.

Keywords: Ultra-high performance concrete, Zeolite, Blast furnace slag, Electrical resistivity
changes, internal temperature changes, setting time, early setting.
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