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ABSTRACT

A new generation of fibre reinforced Ultra High Performance Concrete (UHPC) with an
improved damage resistance is designed on a multi-scale reinforcement concept.
Compositions with a better crack initiation control through improved matrix toughness
Ge are developed from specific additives with chemical reactivity (modification of
hydrates - CSH) and/or anisotropic geometry (toughening mechanisms) : Ge > 25 J/m®.
The fibre-matrix interface (adhesion, sliding) and the fibre characteristics (I/d ratio, fibre
strength, effective volumic fraction) controls the crack propagation resistance : in case of
metallic fibre (steel), an increase of the interface shear strength Ty (> 15 MPa) is
proposed via surface treatment (reactivity, roughness). High modulus organic fibres
(PVA) can be used in place of steel fibre.

The use of both a high toughness matrix and highly bonded short fibres leads to new
concretes (DUCTAL®) with improved mechanical performances by controlled micro-
cracking and fibre pull-out.

1. INTRODUCTION

The development of Ultra High Performance cement based materials has been possible
by the control of 1) processing parameters and constituents that affect rheology and
optimal particle packing, and ii) chemical reactivity of the constituents [1]. Very high
compressive strength are reported with Densified Small Particles (DSP) concept [2], but
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