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Shear resisting and failure mechanism of reinforced concrete is a long-standing key problem, which
is not fully clarified and argued from various angles. The better understanding in shear resisting and
failure mechanism can lead to the improvement of the shear design method. In this study, the shear
resisting mechanism and capacity of reinforced concrete (RC) and ultra high strength fiber reinforced
concrete (UFC) beams are focused. This dissertation is divided into five chapters as follows:

Chapter 1 defines the background, aim of the study, research strategy and outline of the dissertation.
Chapter 2 presents the outline of the three-dimensional finite element analysis using in this study. The
detail of the finite element code are shown following with the constitutive models developed for the
simulation of conventional reinforced concrete structure. _

In Chapter 3, the study on the shear capacity of RC beams is described. The attention is paid to
the beams that built monolithically with the concrete slab on the top part (T-beam). As well known,
in the current design codes and previous researches, shear strength of beam can be calculated based
on the two-dimensional modified truss theory, in which effects of top flange of T-beam cannot be
considered. However, because of the geometry of the top flange, the failure mechanism of T-beam
becomes more complicated as a three-dimensional problem. To predict the shear capacity of T-beam
more precisely, the effect of top flange on shear resisting mechanism must be clarified. To understand
the difference between RC rectangular beam and RC T-beam, experiment and three-dimensional finite
element analysis of rectangular and T-beam were conducted. It can be said from the experimental
and analytical results that the presence of a top flange truly has significant effects on shear capacity
of RC T-beams by changing the governing shear resisting mechanism from truss to arch mechanism
due to the formation of the horizontal crack along the boundary between flange and web. Finally, the
simplified method to determine the three-dimensional failure criteria of the compression zone that can
lead to the modification of shear design equation of RC T-beams is proposed.

In Chapter 4, the study of shear capacity of beams made with UFC is focused on. The properties of
UFC is strongly depend on the actual fiber orientation and crack formation in members so the exper-
imental data on structural behaviors become necessary for the evaluation of the shear capacity both

experimentally and analytically. The main parameters are assigned as the fiber content and the pres-



ence of shear reinforcement because many previous researches have indicated the positive effect of
these factors on shear capacity of beams but there is no previous report on the combination effect of
both factors. To study the effect of these main parameters on the shear capacity, the testing of six
I-beams and other control specimens were performed. It can be observed from the experimental study
that the presence of fiber and shear reinforcement significantly improves the ultimate capacity and
structural behaviors of UFC members. However, the combination of both factors may have a negative
effect due to the fiber blocking if the enough filling space in concrete mold cannot be provided. For
the analytical work, important structural behaviors from the author’ s and previous experimental data
were simulated by 3D finite element code with the aim of applicability verification and modification of
the analysis. As a result, the constitutive models for finite element analysis such as tension softening
model, tension stiffening model, compression model, shear transfer model and model for steel bar,
and analytical technique of UFC element are successfully modified throughout the sensibility analysis.
And, in the view of the good correlation between the modified finite element analysis and the experi-
mental results, it can be said that the modified finite element code can truly be used as the analytical
tool for the shear failure simulation of UFC beams. Finally, from the finding information throughout
the experimental and analytical work, the idea to improve the current empirical design equation for
UFC beams is proposed.

Chapter 5 shows the conclusions of this study with the recommendation for the future studies.
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