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Abstract

The beams might be arched in vertical directions and used to enhance the
resistance of the straight beam since the applied load is converted to horizontal
and vertical forces to cause compressive stress at the beam section in addition to
the flexural stress across the section. The concrete arch beams are used in large

spans in buildings, bridges, etc.

Some defects in design, degradation of the material properties, increasing
weights, and changing the function of the building during the building's lifetime
may cause unexpected damage to the beam. The concrete arch beams in these
situations must be strengthened to make them safe or strong enough to support
the loads. Most laboratory testing and studies on arched beams focused
exclusively on retrofitting using carbon fiber-reinforced polymers (CFRP) for
openings in arched beams or reinforcing by (CFRP). Other research projects
included determining the maximum resistance of reinforced concrete or
analyzing its lateral thrust. The existence of a supporting column on both sides,
the reinforcing of openings using simply polymeric cement mortar or polymeric
cement mortar with reinforcement using (CFRP), and the treatment of cracks

were not considered in earlier studies.

In the present study, ten reinforced concrete arch beams were fabricated
and tested experimentally. The work includes supporting both ends by using
fixed support and applying a single load at midspan. Studies have been done on
the effects of altering the arch beam's loading mechanism on two loading
locations in the model (ML) and altering the load position to a quarter of the
space as in the model (QL). With the (MR) model's inclusion of intermediate
reinforcing steel to the beams and the (Cr) model's increased reinforcing steel in
the support columns, the type of support for the beam was altered to a roller
support from one end, as in the (RS) model. The treatment of openings and their

rehabilitation with polymer cement mortar, either without reinforcement with



CFRP sheets as in the model (Hcl) or with reinforcement with CFRP sheets in
the pattern shown in (Hc2), the treatment of cracks by injection with epoxy and
strengthening them with carbon fibers parallel to the crack in the model (Icl)
and perpendicular to the crack in the model (Ic2). The shape of the failure and
the related vertical and lateral displacements were used to study the effect of the
variation of the initial crack load, initial failure load, and ultimate load, also
known as the fracture load. The results of the tests and comparison with the
standard model revealed that the models with altered loading methods, cracks
that manifested in various ways, and a glaring discrepancy in the load values had
loading capacities that were (3.65%) higher than those of the standard model
when the load was distributed between two points on the model. In terms of
loading the model (QL) at a quarter of the space, it had a lower loading capacity
by (55.68%). While strengthening the columns by including reinforcing steel in
the model (Cr) increased the stiffness of the columns and this led to an increase
in bearing capacity by (40.9%) , adding the median steel reinforcement for the
lintel (MR) reduced the appearance of cracks with an increase in the bearing
capacity of the model for the applied load by (1.56%). The shape of the cracks
and the load values changed when the type of support in the RS model was
altered. The initial failure load dropped by (44%) with a pronounced rise in the
horizontal displacement of the movable column at the model's final failure by
(94%). When compared to a model with a hole reinforced just by polymeric
cement mortar, the fracture load was enhanced by 3.3% by the method of
reinforcement used in the model with a hole reinforced by (CFRP) sheets. In
comparison to a model with a crack and injection reinforced with CFRP sheets
perpendicular to the crack, the fracture load was raised by 30% by the method of
reinforcement utilized in the model with a crack and injection reinforced with

CFRP sheets parallel to the fissure.



