Abstract

Tremendous research efforts have been directed to investigate the
possibility ef using steel fibers in conventional concrete and the use of both
chemical and mineral admixtures in producing high performance concrete.

However, in spite of the intensive demand and vital importance of high
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performance fiber reinforced concrete in several applications, very limited
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amount of published l.i-t'eratures are available on the engineering properties of
these coneretes. |

The first objéctivé of the present investigation is o prepare the Iraq
kaotin ¢I3ay_s as a super pozzolan such that the final product conforms to the
engineerilig _req;uireménts i terms of the phvsical and chemical properties.
This was achieved by Carrying out tests to determine the most Suit&bfé
burning tel—ﬁzperawre and tume to produce h:i,gh.— reactivity metakaolin (HRM ).
The resilts demonstrated that the optimum burning temperature to convert the
kaolin clay into HRM is 700 °C and the optimum buming time is one hour,

The second objective of the present investigation is to study the effect
of high range wa_tég red'uci-n-g.agem (HRWRA), the combined effect of HRM
and HRWRA and the effect of the addition of steel fibers, on the engineering
prbperties of high performance fiber reinforced concrete under different
curing ages. The engineering properties include compressive strength,
splitting tensile strength, flexural strength, absorption, electrical resistance,

flexural toughness, impact resistance and ultrasonic pulse velocity.

The results indicated that the incorporation of HRWRA in concrete
led to a considerable increase in compressive strength, splitting tensile

strength, flexural strength, electrical resistance, impact resistance and
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ultrasonic pulse velocity and significantly decreases absorption. The inclusion
- of 8 % HRM, as a partial replacement by weight of cement, with HRWRA
" showed superior performance over the HRWRA conerete.
The results a]so. indicated that the addition of steel fibers s]ight]}'
decreases the compressive strength up to the age of 7 days. However, after 28
days curing the compressive strength of steel fther reinforced concretes
slightly increased relative to the corresponding plain concretes. Moreover, the
addition of steel fibers signirﬁcah.tliy improves splitting tensite sﬁength,
flexural st_rerigth, to‘u—g_hn:eséi. index and impact resistance, while decreasing the
absorption and electrical resistance. On the other hand, the addition of steel
fibers slightly decreases the ultrasonie pulse veloeity of concrete.
High performance fiber reinforced ceoncretes exhibited a slicht
reduction in toughness index Iseliati_’\'c to the corresponding . reference

COncretes.
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