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Abstract:

To enhance the performance of concrete structures and to extend their lifetime, there have 
been continuing research efforts to improve the various properties of concrete, including its strength, g p p p , g g ,
workability, toughness and transport behavior.  Materials with better performance, however, are often much 
more expensive than conventional concrete.  In view of the large volume of materials employed in 
infrastructure projects, it is important to come up with novel designs in which more costly materials are only 
used in selected parts of the structure to achieve the highest performance/cost.  To illustrate this concept, high 
performance fiber reinforced cementitious composites (HPFRCC) are used as examples.  Depending on the 
composition, HPFRCC can be designed to have very high ductility (up to 5% in direct tension) or very high 
strength (above 150 MPa in compression).  In this talk, we will cover the design principles of both high 
d ili d hi h h i i i h li i f h i l i l ld jductility and high strength cementitious composites.  The applications of these materials in real world projects 
are described.  Recent research results on the use of HPFRCC in (i) the fabrication of permanent formwork 
for concrete structures, (ii) the resisting of tensile splitting at regions of localized stresses (such as the 
anchorage region in post-tensioned members), and (iii) the joint between pre-cast concrete components, are 
then presented.   With various examples, we hope to demonstrate that advancements in materials can make 
possible the design of new structures that are performing better, more durable and easier to construct.
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