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Description Research Topic Description, including Problem Statement:

Direct shear is a sudden and catastrophic failure mechanism that is often
associated with high-frequency dynamic loading of reinforced concrete
(RC). Direct shear failure is characterized dynamically by the rapid
propagation of a vertical crack through the depth of the RC member. This
failure type can severely compromise the integrity of an RC member and
can result in the complete or partial collapse of the structure.
Although there has been previous research on this topic, the details of the
high frequency direct shear failure mechanism are still largely unknown. An
improved understanding of the relationship between construction
parameters (e.g. concrete strength, soil cover, geometry, amount and type
of reinforcing, and boundary conditions) and reinforced concrete (RC)
member performance is sought. This includes understanding the effect of
increasing concrete strengths from normal strength concrete (NCS) up to
and including ultra-high performance concrete (UHPC).

Example Approaches:

An approach may be to perform a parametric study using numerical
simulations. Previous tests and studies can be used to inform the initial
numerical models. Testing can then be used to improve and validate the
numerical models.
Testing may include precision impact tests designed to gain a
comprehensive understanding of high frequency direct shear behavior in
RC members to include both NSC and UHPC.
Concrete parameters (e.g., material type and its ingredients, its strength,
structural and geometrical details, presence of steel fibers, main
reinforcement ratio, and specimen geometry) might be investigated.
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