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ABSTRACT

ABSTRACT

Reactive powder concrete “RPC” is one of the utigh strength concrete
“UHPC” types that was developed in France at thiyed 1990s. It is a concrete
without coarse aggregate that looks like a mortstg more than a concrete.
RPC has shown superior high performance in strerdjthability, and impact
resistance that breaks the current known limitatidh has been used in the
construction of bridges of unusual shapes or vienjtdd depths, precast slabs,
rehabilitation and isolation of nuclear wastes.dpplications also extended to
the architectural applications like decorative ieas, facade and cladding. Due
to the newness of RPC and the lack of informatiboua the materials and
manufacturing process of RPC in the Egyptian martket research was carried
out to investigate the applicability of producing®® using local available
materials in Egypt, optimizing of materials’ propons and curing regimes and
investigating of their influence on RPC performanthe research was carried
out in three phases. The first phase was carri¢dcodetermine the optimum
water/cement ratio “W/C” and the dosage of supstmier that produce a
workable mix. In this phase, flowability and comgs®re strength of RPC mixes
were investigated. In the second phase, the efiieeach ingredient and curing
regimes on the compressive strength and flowawlitRPC was investigated to
select the optimum mix proportions and curing reginThe third phase
investigated the effect of using different combimas of the optimum
ingredients on RPC performance such as flowabilttympressive strength,
flexural strength, splitting tensile strength, Ygism modulus and drying
shrinkage. The experimental program led to prodirkfeC of 165 MPa

compressive strength.




CHAPTER 1 INTRODUCTION

CHAPTER 1. INTRODUCTION

1.1. GENERAL

As the most known and widely used construction nmeteconcrete and its
composing materials were subjected to many resesrciiming to the
enhancement of concrete mechanical properties angréduce a durable
concrete able to resist different environmentaldtioons. By the mid of the last
century, high strength concrete has been producée used in offshore oil and
gas structures. Strength was not the only requingnieit also higher durability
characteristics, which created more general claasibn that was called high
performance concrete “HPC”. By the beginning of 80she last century, high
performance concrete has been developed througbnsxé researches to
produce a superior material in its mechanical am@lhility characteristics. This
new class of concrete was called ultra high perémoe concrete “UHPC”. The
aim of UHPC development is to achieve high tensieength through the
participation of the fibres that provide tensileesgth after the cement matrix has
cracked to dispense with conventional reinforcemantddition to the high
durability characteristics. One of UHPC types tt@atsidered having the highest
performance and durability produced until now is tleactive powder concrete
“RPC”. Reactive powder concrete was developedeaetrly of 1990s in France

by the researchers Richard and Cheyrezy at Bouytgamical laboratories.

In addition to the high compressive strength, RP&3 lalso very low
permeability. It has been successfully used in das] prestressed concrete
structures, shell roofs of irregular shapes, manmerks, nuclear wastes
containment, retrofitting and rehabilitation workgpplications also extended to

non-structural applications such as facade pandkdding, furniture and




