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ABSTRACT

An experimental and theoretical investigation work was conducted
to study pereral deformational behaviowr of temforced high strength
concrete beams under pure (lexural moments using silica fume. DilTerent
stlica fume to cement content ratios were studied,

The beams were simply supported with span 2.4 ms and cross
section §.12 x 0.25 ms and (ested under the effect of two concentrated
loads wilk spacimg ol 0.6 m

These beams represent four proups GI, G2, G3 and G4 with
different ratios of silica fuine 1o cement content. The values of silica fume-
cementatious ratios for proups were (0.0 , 5.0 %, 0.0 % , 15 %}
respectively |

Each proup consists of nime beams with three different values of
percentage of steel reinforcement 0.5 % (24103, 0.9 % 2013 and 1.3 %
{216} Each value of sleel percentage represents thice beams with three
different spacing of 6 mms stirrups 5.0 cm, §2.5 cm and 20.0 om The top
reinforcemant of beams was kept unchanged and equal to 0.34 % of
concrete area {28} .

The pgeneral deformational behaviowr of the tested beams were
exammed and reported (cracking, crack propagation, delormations,
strains),

In the theoretical phase of this thesis, these beams were analyzed
using the finite elemenl method, taking into consideration the nonlinear
slress- strain curve of concrete and sieel,

Finally the results of this investigation were combincd with other
available information Lo formulale some recommendations lor the analysis
and design of this type of stiuclures.

Key words: High strength concrete, Silica fume, Behaviowr, Silica Fune-
cemenlalions ratio, Steel ratio, Spacing of Stirrups, Finite Element,
Material Nonlinearity.



TABLE OF CONTENTS

ABSTRACT |
ACKNOWLEDGMENT

TABLE OF CONTENT m
INTRODUCTION

I. Geueral 1
2. Objeciives and aims of the present sty |
3. The Scope and conient 2

CHAPTER() LITERATURE REVIEW

1.1 Geueral 4
1.2 Maitcrials Used in Producing 1ISC 3
1.2.1 Deiinitions 5
1.2.2 Conslituents 7
1.2.2.1 Cement 7

1.2.2.2 Fly-Ash T

[.2.2.3 Silica Fume 3

1.2.24 Slag L}

1.2.2.5 Rice-1lusk Ash g

1.2.2.6 Water reducing additivics 9

1.2.2.7 Normal densily ageregalc 10

1.3 Mechanical Properties of HSC 10
1.3.1 Beliaviour in Compression 10
1.3.1.1 Compressive Strenglh 10

1.3.1.2 Stress Sirain Behaviour 11

1.3.2 Bchaviour in Tension 12
1.3.3 Modulus of Elasticily and Poisson’s Ratio 13
1.3 4 Shrinkage 13
[.3.5 Creep 14
1.3.6 Effect of Loading Rale 14
1.3.7 Bond Properlies ]
1.3.8 Ellect of Water Pressure 15
1.3.9 Faligoe Suenpti; 16

1.3, 10 Durability 17
1.3.10.1 Porosity and PPermeability 17

1.3.10.2 Cheanical Delerioration 18

1.3.10.3 FFrost Resistance 18

1.3.10.4 Corroston of Reinforcement 19

1



