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Abstract

Reactive powder concrete (RPC) is an ultra high strength concrete using silica fume as the
pozzolanic materials. However, silica fume is pretty expensive and necessary to import from others
countries in Taiwan, and this leads to high cost in producing RPC compared with normal concrete. In
this study, we investigate mechanical properties of PRC containing blast furnace slag instead of silica
fume, including compressive strength, flexural strength, stress-strain curves, toughness index, strain
energy and fracture toughness. Results show that, more slag replacing silica fume in RPC causes the
less compressive strength, the compressive strength of RPC with 100% slag will cut down 31-33%
compared with that of RPC without slag. Undergoing some specific process and curing techniques, the
compressive strength in 50% slag replacement of RPC can reach 150MPa. We can shorten the curing
time by placing RPC in a hot and humid environment to obtain higher strength early. No obvious
compressive strength increments in RPC at 28 days of age are found by comparing with RPC at 10
days. Adding steel fibers into RPC can raise the flexural strength, toughness index, energy absorption
and stress intensity factor. With the increasing steel fibers, the toughness properties of RPC also
increase.
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