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Experimental and Analytical Behavior of Economically Reactive Powder Reinforced
Concrete Beams
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Meleka N. N., Bashandy A. A., Arab M. A., 2014, " Experimental and Analytical Behavior of
Economically Reactive Powder Reinforced Concrete Beams", The 10" International

Conference on Civil and Architecture Engineering ICCAE-10 (27-29 May 2014), The Military
Technical College, Cairo, Egypt.

ABSTRACT

A study for the load deflection behavior of reinforced beams cast using reactive powder
concrete RPC—as an ultra high strength concrete type- was executed experimentally and
analytically. The experimental program was carried out to study the effect of cement content,
using steel fiber and using two types of reinforcement. Results show positive effect on
cracking and ultimate loads of reactive concrete beams due to increasing of the cement
content. The ductility of the reactive concrete beams is increased by using steel fibers. An
analytical study was performed using a nonlinear computer program based on finite element
technique. A comparison between analytical and experimental results was carried out to
evaluate the efficiency and the accuracy of the used nonlinear computer program. The
computer program results were practically close enough to the experimental results. The
numerical analysis with the chosen finite element technique presented a good simulation to
the RPC beams.

Keywords: Reactive Powder Concrete; Ultra High Strength Concrete; Cement Content; Steel Fibres;
Reinforcement type; Nonlinear Computer Program; Beam
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as Concrete Coarse Aggregates in Egypt
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Bashandy A. A., and Etman Z. A., 2014,"Recycling of Demolished Building Materials as Concrete
Coarse Aggregates in Egypt ", Proceeding of The 8" Alexandria International Conference on
Structural and Geotechnical Engineering AICSGE-8 (14-16 April 2014), Faculty of Engineering,
Alexandria University, Egypt.

ABSTRACT

This study aims to evaluate the feasibility of using locally available demolition materials resulting from
concrete constructions as coarse aggregates for concrete. The study examined several types of locally
available demolition outputs such as crushed ceramics, crushed concrete tiles and crushed red bricks.
Different values of cement content (300, 350, 400, 450 kg/m®), as well as different ratios of water to
cement ratios w/c were used (0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6). Four groups of samples were conducted
based on cement content. Results are given in terms of compressive strength, tensile strength, flexural
strength and bond strength. The results indicated that the residues of buildings may use as concrete
aggregates but only if it is graded and free from impurities. It may be used in case of casting
construction concrete subjected to medium loads. They are characterized according to their endurance
and resistance to abrasion.

Keywords: Waste products; Demolition; Recycling; Concrete; Coarse aggregate.
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Bashandy A. A., Soliman N. M., 2013, "Influence of Using Concrete Jacket on the Behavior of
Repaired Reinforced Concrete Beams” Journal of Engineering Researches, Faculty of
Engineering, Menoufia University, Egypt, Vol. 36, No. 3.

ABSTRACT

Reinforced concrete jacketing is one of the widely used repairing techniques for beams and
columns. The aim of this research is to evaluate the efficiency of using concrete jacket using
different reinforcing and thicknesses. The behavior of repaired reinforced concrete defected
beams is investigated under flexural effect. The tested beams are preloaded up to 70 and 90%
of their ultimate capacity then, repaired using concrete jackets. The main variables are
thickness of concrete jacket (3, 5 cm), diameter of reinforcing steel bars (8, 10 mm) and
concrete jacket type. The experimental results showed that, repairing using concrete jackets
enhances the load capacity up to 378%. Increasing jacket thickness enhances the structural
performance of tested beams but increases its weight. It also increases stiffness compared to
control beam and the repaired concrete beams indicated a brittle manner compared to the
ductile failure of the control beams.

Keywords: Rehabilitation; Beam; Jacketing; Concrete, reinforced; Deterioration; Ductility.
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Experiments on Flexural Strengthening of Reinforced Concrete  :4 jlady) daliy
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Acta Technica Napocensis: Journal of Civil Engineering and Architecture : pil) aga
(ISSN 1221-5848), Romania, Vol. 56, No. 1, 2013, pp. 36-50. (accepted at May 2013).

Bashandy A. A., 2013, "Experiments on Flexural Strengthening of Reinforced Concrete Beams
using Valid Strengthening Techniques ", Acta Technica Napocensis: Journal of Civil Engineering
and Architecture (ISSN 1221-5848), Romania, Vol. 56, No. 1, 2013, pp. 36-50. (accepted at May
2013). (Journal homepage: http://constructii.utcluj.ro/ActaCivilEng)

ABSTRACT

Efficiency of strengthening reinforced concrete beams using plain concrete layer,
reinforced concrete layer and steel plates are investigated in this research. Experiments on
strengthening beam samples of dimensions 100x150x1100mm are performed. Samples are
divided in to three groups. Group "A" is strengthened using 2cm thickness concrete layer only
(two types). Group "B" is strengthened using 2cm thickness concrete layer reinforced with
meshes (steel and plastic). Group "C" is strengthened using steel plates. The initial cracking
load, ultimate load and crack pattern of tested beams are illustrated. The experimental results
showed that for group A and B, the ultimate strength, stiffness, ductility, and failure mode of
RC beams, with the same thickness strengthening layer applied, were affected by the mesh
type and type of concrete layer. While for group C, these parameters affected by the fixation
technique and adhesion type.

Keywords: strengthening; Reinforcing mesh; Steel plate; Reinforced; Concrete; Beam.
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Rehabilitation of Elliptical Parabolic Reinforced Concrete Shells :4u s 4l
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Meleka N.N., Safan M.A., Bashandy A. A., Abd-Elrazek A.S., 2013, "Rehabilitation of Elliptical
Parabolic Reinforced Concrete Shells with Openings”, Asian Journal of Civil Engineering
“‘BHRC” (ISSN: 1563-0854), VOL. 14, NO. 6, pp.945-963. (accepted at May 2013) [l.F. sr) =
0.164]

ABSTRACT

As the using of reinforced concrete shells structures with opening have many advantages
that they permit to cover large area without using intermediate supports. They have light
weights and require minimum amounts of material that it is required small thicknesses
comparing to their spans. This investigation is carried out to study the efficiency of repair and
strengthening of elliptical paraboloid reinforced concrete shells, which loaded by four
concentrated loads at the center of the opening. An experimental program of several different
techniques in repair and strengthening is executed. The materials, which are considered for
strengthening, are; Glass fiber reinforced polymers GFRP at different position of the shell
bottom surface, steel strip and external tie. The initial and failure loads as well as the crack
propagation for the tested shells at different loading stages, deflections and failure load for
repaired and shells are recorded. A non-linear computer program based on finite element
techniques is used to study the behavior of these types of shells. Geometric and materials
nonlinearities are considered in the analysis. The efficiency and accuracy of computer
program are verified by comparing the program results with those obtained experimentally for
the control shell with opening and strengthened shells.

Keywords: Shell; opening; repair; strengthening; GFRP-wrap; reinforced; concrete.
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Economical Reactive Powder Concrete
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Journal of Civil Engineering Research, Scientific and Academic Publishing, Hong Kong,

Vol. 3, No. 3 (May 2013) (accepted at April 2013, Published online at
http://journal.sapub.org/jce)

Bashandy A. A., 2013, "Influence of Elevated Temperatures on the Behavior of Economical
Reactive Powder Concrete ”, Journal of Civil Engineering Research (ISSN: 2163-2316), Scientific
and Academic Publishing, USA. (accepted at April 2013, Published online at
http://article.sapub.org/10.5923.j.jce.20130303.01.html)

ABSTRACT

In this investigation, the effects of elevated temperatures of 200, 300, 500°C for 2 and 4
hours on the main mechanical properties of economical type of reactive powder concrete
(RPC) are studied. The main variables in this study are cement content and steel fibres content
in reactive powder concrete samples as well as elevated temperature and heating time.
Compressive strength and tensile strength of RPC are obtained after exposure to elevated
temperatures. It is found that, RPC can be use at elevated temperature up to 300°C for heating
times up to 4 hours taking into consideration the loss of strength. Also, using steel fibers
enhances the residual strength of high cement content RPC samples.

Keywords. Reactive Powder Concrete; Elevated; Temperature; Strength.
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International Journal of Current Engineering and Technology IJCET, International Press

Corporation INPRESSCO, India, Vol.3, No.2, pp.393-402 (June 2013) (accepted at
March 2013) [ISSN: 2277-4106, I.F. (GIF)=1.2]

Meleka N. N., Bashandy A. A., Arab M. A., 2013, “Ultra High Strength Concrete Using Economical
Materials" , International Journal of Current Engineering and Technology IJCET (ISSN: 2277-4106
), International Press Corporation INPRESSCO, India, Vol.3, No.2, pp.393-402, (June 2013).
(accepted at March 2013 ) [I.F. gr = 1.2]

ABSTRACT

This research aims to investigate and evaluate an ultra high strength concrete (UHSC) cast
using economical materials. Reactive powder concrete (RPC), as a one of UHSC types were
studied. Its mechanical properties were investigated and evaluated by studying the effects of
using different cement and silica fume contents and new steel fibers' aspect ratios as
reinforcement for this concrete. A compressive strength of about 154MPa, indirect tensile
strength of 12MPa, modulus of elasticity of 45GPa and flexural strength of 30MPa have been
achieved for reinforced RPC contains 800 kg/m® cement content and silica fume content 30%
of cement weight. The test results showed adequate improvements by increasing cement and
silica fume contents as well as adding steel fibers on the compressive strength, modulus of
elasticity and indirect tensile strength. It showed also a great positive effect on the flexural
strength.

Keywords: Reactive Powder Concrete; Mechanical Properties; Cement Content; Silica Fume
Content; Steel Fibers.
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Bashandy A. A., Soliman N. M., 2013, "Influence of Fine to Coarse Aggregate Ratio and Curing
Temperatures on the Behavior of Concrete” Engineering Research Journal, Faculty of
Engineering — Mataria, Helwan University, Egypt, June 2013, Vol.138, pp. c30-c42. (accepted at
September 2012)

ABSTRACT

Fine to coarse aggregate ratio (FA/CA ratio) considered as one of the effective
factors affecting the mechanical properties of concrete. This research aims to study the
effect of changing fine to coarse aggregate ratios under the effect of different curing
temperatures on the behavior and strength of concrete. The experimental program
consists of 405 samples of 5 different concrete mixes using FA/CA ratios of [0, 0.5, 1,
2, and 3] as C1, C2, C3, C4, and C5 respectively. The effect of water curing
temperature at (25°C, 50°C and 75°C) was considered. The study is performed
depending on the results obtained from compression test, indirect tensile test at 3, 7
and 28 days. The test results shows that, the compressive strength, indirect tensile
strength and the modulus of elasticity were increased for the sample C3 of the fine to
coarse aggregate FA/CA ratio and water curing temperature of 50°C.

Keywords: Aggregate, Concrete, Temperature.
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Meleka N. N., Bashandy A. A., Arab M. A, 2012,"Feasibility of Using New Type of Steel Fibers on
the Properties of Ultra High Strength Concrete”, Proceeding of The g™ Egyptian Rural
Development Conference, Faculty of Engineering, Menoufia University, Egypt, pp. 344-360.

ABSTRACT

The steel fibers play a greet role to improving the tensile and flexural behavior of most
different concretes. A new type of steel fiber was used in this study to investigate and
evaluate the effect of it on the mechanical properties of ultra high strength concrete. Specimen
preparation, curing regimes were reviewed. The testing procedures to evaluate the
compressive strength, modulus of elasticity, indirect tensile strength and the flexural strength
of the prepared specimens were discussed. A compressive strength of 1583 Kg/cm? was
reached for this new type of steel fibers reinforced ultra high strength concrete samples. The
indicated results of the tested specimens showed that the effect of the used steel fibers type on
the compressive strength was about 5% while it has a good effect on modulus of elasticity
with about 15% increase with respect to results indicated from the plain ultra high strength
samples. The flexural strength and indirect tensile strength of the reinforced ultra high
strength concrete was about twice the value of that of the plain ultra high strength concrete.

Keywords: Ultra High Strength; Mechanical Properties; Steel Fibers Type; Compressive
Strength; Indirect tensile Strength; Modulus of Elasticity; Flexural Strength.
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2012, Bashandy A. A., "The Feasibility of Remixing Concrete ", Engineering Research Journal,
Faculty of Engineering — Mataria, Helwan University, Egypt, June 2012, Vol.135, pp. ¢98-c107.
(accepted at March 2012)

ABSTRACT

Delays may occur after the completion of the mixing process for several reasons beyond the
existing ability on the site. This study was conducted to determine the feasibility of re-mix
concrete (mechanical mixing), after leaving it in the open air. The concrete mixtures were left
after completion of mixing process in room temperature (25° C) for different periods of times
0, 15, 30, 45, 60 and 75 minutes then returned the mixing process then, placed in its moulds.
Results were compared to those samples cast within the mould immediately after mixing. A
number of 144 standard cubes were cast to measure the concrete compressive strengths at 7,
28 days. To improve the properties of concrete after re-mixing different additives were used.
The used additives were water or cement mortar or workability additive compared to mixing
without any additions to improve the mixing process. The most important results of the study
confirm that the compressive strength of the samples increases when the mix left then re-
mixed after 15 minutes. The mix could be also re-mixed after leaving in the fresh air for
periods of up to 75 minutes. The results also showed that the values of compressive strength
were lower than that recorded for control, but it could be used with loss of strength by about
18% of the maximum compressive strength. For re-mixing concrete it was preferred to use
cement mortar to provide best results.

Keywords: Concrete; Re-mix; Compressive strength; Workability.
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Bashandy A. A., 2012, "The Feasibility of Protect Rebars Against Corrosion Using Locally
Available Materials in Egypt", The 9" International Conference on Civil and Architecture
Engineering ICCAE-9, The Military Technical College, Cairo, Egypt, 29-31 May 2012., Vol. 4, No. 2,
pp. 69-78.

ABSTRACT

Steel-reinforced concrete is widely used in construction. The corrosion of the steel
reinforcing bars (rebars) in concrete limits the service life of concrete structures. Corrosion is
one of the main causes for the deterioration of the civil construction and infrastructure.
Efficiency of using reinforcing bars coating materials to reduce the effect of water and salt
solutions on the steel reinforcement in concrete to extend the life of reinforced concrete
structures was investigated in this experimental program. In this study, the concrete used had
a compressive strength of 25.5 MPa. Steel rebars were first coated with locally available
painting materials in Egypt to investigate the feasibility of protect against environmental
effect as chloride attack then, the rebars as well as embedded rebars in concrete were
immersed in 5% concentration NaCL solution for 3 months to investigate the corrosion effect
by using the bond test before and after chloride attack and rust performing.

Keywords: Protection; Coating; Steel; Rebar; Reinforcement; Corrosion.
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Slabs in Flexure
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Kamal M. M., Safan M. A., and Bashandy A. A., Ezzt Kh. M., 2010, "Experimental Study on The
Strengthening of Concrete Solid Slabs in Flexure", HPRC Journal, Vol.6, No.3, Cairo, Egypt,
pp.58-68.

ABSTRACT

Different methods and materials are used to increase the strength of structures and to repair
building damages. Repair and strengthening materials include cement based materials with
and without admixtures, adhesives, grouts, steel and plastic fibers, reinforced plastics, steel
plates and rolled sections. The current study involves experimental testing to evaluate
different strengthening configurations utilizing both traditional and advanced materials and
techniques in order to improve the structural performance of concrete solid slabs. The
investigated techniques included the use of externally bonded GFRP strips, ferrocement and
added steel and GFRP mesh reinforcement along with a new cover. These techniques were
intended to increase the flexural capacity and serviceability performance of the test
specimens. The efficiency of the different strengthening techniques was evaluated in terms of
measured deflection, cracking and ultimate loads and cracking patterns. All slabs were tested
to ultimate under a three-point loading system. The load was applied by means of a hydraulic
jack supported by a rigid steel frame. It was found that ferrocement was the most efficient to
increase the ultimate load capacity, while the use of externally bonded GFRP strips was
efficient in arresting the cracking of test slabs throughout the whole loading course .

Keywords: RC slabs; flexure; strengthening; ferrocement; GFRP; solid slabs; fibers.
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Kamal M. M., Safan M. A., and Bashandy A. A., 2007, "Experiments on Using Fiber Reinforced
Polymer Rebars in One-Way Concrete Slabs", Proceeding of The 6" Egyptian Rural
Development Conference, Faculty of Engineering, Menoufia University, Egypt, pp.897-908.

ABSTRACT

Different methods and materials are used to increase the loading capacity of structural
elements and to repair their damages. These materials include cement based materials with
and without admixtures, adhesives, grouts, steel in the form of rebars, plates and rolled
sections, ferrocemnt and fiber reinforced polymers. The current study involves experimental
testing to evaluate different strengthening configurations utilizing both traditional and
advanced materials and techniques in order to improve the structural performance of concrete
solid slabs. The test specimens were 1.0m square slabs supported by four simple beams along
the edges. The investigated techniques included the use of externally bonded GFRP strips,
added steel and GFRP reinforcement with a new concrete cover, and ferrocement. The load
was applied by means of a hydraulic jack supported by a rigid steel frame and the slabs were
tested to failure under the action of a concentrated load. The initial crack load, the crack
propagation at different loading stages, deflections and failure loads were recorded. The
efficiency of the different strengthening techniques were evaluated based on the test results in
terms of the measured deformations, ultimate loads, and failure modes. The results showed
that the structural behavior could be improved in different aspects. While, ferrocement was
the most efficient in increasing the ultimate load capacity, the use of externally bonded GFRP
strips was better in arresting the cracking of the slabs.

Keywords: RC slabs, strengthening, ferrocement, GFRP
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Soliman N. M., and Bashandy A. A., 2007, "Effect of Changing Fine/Coarse Aggregate Ratio on
the Behavior and Strength of Concrete", Proceeding of The 6" Egyptian Rural Development
Conference, Faculty of Engineering, Menoufia University, Egypt, pp.909-920.

ABSTRACT

As the importance of the fine to coarse aggregate ratio (FA/CA ratio) in the concrete mix
due to its great effect on the mechanical properties of concrete, this research is performed to
study the effect of changing the FA/CA ratio on the concrete behavior. The effect of the
changing fine to coarse aggregate ratio is studied under different curing temperatures in terms
of compression and tension strength and modulus of elasticity for the different concrete ages.

This research presents the results of an experimental investigation carried out at the
laboratory of testing the materials at the civil engineering department, faculty of engineering,
Menoufiya university. The main aim is to study the effect of increasing the ratio of fine
aggregate to the ratio of coarse aggregate. The experimental program consists of 405 samples
of 5 different concrete mixes using FA/CA ratios of 0/1, 1/2 , 1/1, 2/1, 3/1 as C1, C2, C3, C4,
C5 respectively. The effect of temperature degree of curing water (25°C, 50°C and 75°C) was
considered. The study is performed depended on the results obtained from compression test,
indirect tensile test at 3, 7 and 28 days. The test results shows that, the compressive strength,
indirect tensile strength and the modulus of elasticity were increased for the sample C3 of the
FA/CA ratio of 1/1 and water curing temperature of 50°C.

Keywords: Aggregate, Concrete, Temperature.
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