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ABSTRACT

A nonlinear finite element method analysis has been used in
simulating of high strength steel fiber reinforced concrete deep beams
(HSSFRC) under vertical load. The results of many the recent
experimental researches have been used and the new material constitutive
relationships suggested by conducting regression analysis of these results
using the statistical programme (SPSS).

The deep beam is considered in a plane stress state and eight node
isoperimetric elements have been employed to represent the concrete and
embedded bar representation is implemented for steel reinforcement. In
the method of (Embedded bar), assuming that there is perfect bonding
between concrete and reinforcing bar.

The behavior of fibrous concrete in state of compression is
represented as elastic perfect plastic and work hardening, however the
yield condition is formulated in terms of the first two stress invariants.

A smeared fixed crack approach is used to model the behavior of the
cracked concrete, coupled with a tensile strength criterion to predict crack
initiation. The tension stiffening effect has been considered using two
models of tensile stress degradation. Shear resistance after crack was also
considered using five models and comparing them to reduce the shear
coefficient in the cracked area.

In high strength steel fiber reinforced concrete deep beams, the first
tension stiffening model (TS;) with cracked shear modulus model (Gs)
and the second tension stiffening model (TS,) with model (Gs) give good
agreement with experimental result. But first tension stiffening (TS;)
showed greater compatibility with experimental result than the second
tension stiffening in (HSSFRC) and (UHSSFRC).

The results obtained from the load-deflection curve showed good
compatibility with the experimental published results.

The analytical results obtained by the finite element method indicated
that increasing of the compressive strength of concrete from (60) to (140)
MPa leads to increase ultimate load by about (11.72)%.

Effect of fiber volume fraction on the ultimate load for deep beam of
high strength steel fibrous reinforced concrete, indicates that the addition
of fiber (0.50)%, (1.0)%, (1.5)%, (2.0)% result in an increase in ultimate



load for deep beams by about (8.264)%, (24.793)%, (30.99)%, (34.342)%
respectively.

Also, the numerical results show that the shear span to depth ratio
(a/d) has a significant effect on the ultimate load capacity of HSSFRC
deep beams. The results show that as (a/d) ratio was increased, the
ultimate load capacity was decreased. Compared to deep beam with (a/d)
ratio equal to (0.428), the ultimate load decreased by about (4.409)%,
(20.28)% for (a/d) of (0.79), (0.96).
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