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Abstract

In general, this thesis can be divided into three main stages. The
first stage included a comprehensive study about high strength steel
fiber concrete properties, for this purpose many experimental results
from published articles in international journals are studied and new
constitutive relationships are proposed after performing regression
analyses on these results using statistical programs like MATLAB and
SPSS.

The proposed constitutive relationships include the relation
between steel fiber ratio with compressive strength, modulus of
elasticity, tensile strength and a lot of other equations discussed in
chapter 3.

Tension stiffening and cracked shear modulus are the most
important proposed equations and these equations are compared with
other equations from the previous studies and good agreement is
achived as discussed in chapter 3.

The second stage included the developing of the program that
will be used for nonlinear analyses using finite element method and
inserting the proposed equations inside the code of the program. This
program is coded in FORTRAN language. In the present stude, the
plate bending eight node element is used with three degrees of
freedom at each node (w, 6, and 6,). the concrete is simulated using
layered approach and the thickness is divided into 10 layers and the
steel reinforcement is simulated as smeared layer.

For checking the validity of the program, a lot of experimental
data are collected from many articles published in international
journals and from previous master thesis which are dealing with
testing high strength fibrous reinforced concrete slabs in the
laboratory. These slabs are modeled and analized using the proposed
program and a good agreement is achived between the present study
and the experimental results regarding load deflection curves and
crack patterns. The analized slabs in this study are (S8, S11, S16, S3,



S5 and S42) and all of them are simply supported from all sides with
point load in the center of the slab except for slab S5 which is simply
supported from two opposite sides and line load at the middle of the
slab and parallel to the supports.

The compressive strength of the studied slabs is varying from
41 to 71 MPa with fiber content ratio from 0.5% to 1.2% from
concrete volume.

From studying the results of the analyses, the proposed
constitutive relationships are proven to be suitable in the nonelinear
analysis of high strength steel fiber reinforced concrete slabs and the
tension stiffening model has more effect on the results than the
cracked shear modulus model. For curvature factor of tension
stiffening model and cracked shear modulus model, the values (7S (B;
=0.005-0.5), B,=0.001-0.05) with model BC; proven to be the best
values for analizing high strength steel fiber reinforced concrete slabs,
and there is interaction between the tension stiffening model and
cracked shear modulus model and this interaction is clear in load
deflection curves as discussed in chapter 4.

The third stage included parametric study for many important
properties that affect the strength of the slab. This study shows that
increasing the compressive strength from 40 to 120 MPa will increase
the cracking load by 160%, the ultimate load by 36% and the
maximum deflection by 52.67%. Increasing the fiber volume ratio
from 0 to 2% will increase the ultimate load by 19.29% and maximum
deflection by 30.64% for compressive strength equal to 58.5 MPa.
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