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ABSTRACT 

Structures of reinforced concrete are subjected to performance improvement and modification within their service 

life. The key factors are deterioration due to corrosion in the steel, new design standards and change in their use, 

natural disasters like earthquakes.  A plethora of research was done on enhancing these structures performance. 

Enhancing methods like fibre-reinforced polymer, steel bracing, external post-tensioning, steel plate bonding, 

adding new structural elements, etc were used and revealed various degree of successful implementation. “Slurry 

infiltrated fibrous concrete” (SIFCON) is a modern kind of fibre-reinforced concrete high-performance designed 

through infiltrating special-designed cement-based slurry with a fibre bed. the material pose high-quality 

mechanical components mixed with toughness values and large ductility. The experiments in SIFCON Laboratory 

showed SIFCON as a novel construction material with enhanced energy absorption capacity, impact resistance, 

large ductility, and high strength. All these characteristics enable SIFCON to rehabilitate and strengthen the 

structures of unreinforced concrete and reinforced concrete. Various techniques of strengthening are have been 

suggested to increase the shear and flexural ductility and strength of structures utilizing materials SIFCON.  

Strengthening techniques, limitations, disadvantages, and advantages are study reviewed in this study. 
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INTRODUCTION 

Structures of reinforced concrete (RCs) are extensively utilized in Civil engineering. Yet, maintenance of RC 

requires multiple economic investments. They face function degradation and ageing leading to durability, 

sustainability and insufficient serviceability because of massive mechanical loading and external change of 

environment. Thus, there is a necessity that many deteriorated RCs require strengthening in order to decrease 

costs of maintenance and enlarge service life [1].In the last decades, different techniques and materials were 

suggested to rehabilitate current RCs. The technique of steel jacketing or concrete, fibre-reinforced composite 

materials, near-surface mounted, external prestressing, and “fibre-reinforced polymer” (FRP) wrapping, is the 

most used retrofitting schemes. Despite the act these methods are able to efficiently achieve strengthening targets 

and enhance durability and strength, there are few disadvantages in these methods were reached by literature 

findings, such as adhesion materials ageing of at the interface in the strengthening of FRP, fire resistance in the 

technique of steel plate, corrosion, and weight increase in the n concrete jacketing structures [2]. 

Concrete is the most building material used around the globe. RCS is constructed and designed for long life 

service; Concrete is weak and brittle in tensile yet high compressive strength. Towards improving the weakness 

of concrete, fibres have been added to reinforce. Fibre-reinforced concrete is commonly used for various usage 

purposes, it is made from varied characteristics of strength and stiffness. Currently, SIFCON can be considered 

as a modern and different concrete category designed to improve the strength of the concrete of an unusual type 

of steel FRC “fibre reinforced concrete”. It composes of a definite matrix of steel fibre which gives impactful 

properties of tensile to the composite matrix. As a result of this high content of steel fibre, SIFCON has parallel 

kind of greater characteristics in ductility field and energy absorption. The main variation among the FRC and 

SIFCON were added to the steel fibre differences in volume fraction (VF). Additional, the procedure of synthesis 
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is lacking the unequal mortar aggregates of SIFCON. Coarse aggregates use enable avoiding penetration of mortar 

thru steel fibre network. Furthermore, SIFCON has a higher quantity of cement in comparing to  FRC and the 

conventional concrete  SIFCON  production technique is varied because of steel fibres’ higher content. This 

modern type of concrete is cast by firstly pouring the steel fibres to fully fill the mold. Then, the steel fibre network 

of SIFCON is infiltrated and assisted by cement-based slurry. While, in FRC, the steel fibres will be mixed warmly 

with the wet mix of concrete before sprinkling the mix into forms. The steel fibres volume (Vf) is a function of 

several parameters, such as the extent of vibration,  placement technique,  mould size,  their orientation,  steel 

fibres’ aspect ratio,  diameter, and the shape, and the external vibration can be used within steel fibre placement 

process  [3]. 

SIFCON could be explained as a select category of steel fibre-reinforced cement composition. These contents are 

made from different values of fibre volume fraction from 5 to 30%. within this technique, fibres will be put into 

the forms. Then, cement rich and fine aggregate flowable slurry is pumped or poured into the papers. SIFCON 

has greater mechanical characteristics like flexural strengths, shear, tensile, compressive with massive strong 

values. Strains of compressive over 10% with no sharp degradation strength are reported in specimens of SIFCON. 

In the SIFCON production process, four key design elements should be considered namely: type fibre alignment, 

fibre volume, and slurry strength. Hardened slurry compressive strength,  tensile strength,  and the modulus of 

elasticity impact the SIFCON composite’ behaviours [4]. 

In SIFCON production, there are several kinds of steel fibre utilized.  Crimped fibres and Hooked end are the 

most famous utilized kinds. Also, two types of fibres were utilized namely: deformed and straight. However, these 

two types are not commonly used. Shorter or smaller fibres could be packed more densely than longer fibres and 

a higher volume of fibre could be gained with acceptable vibration. The fibres utilized in SIFCON are required to 

be loose (discreet or single) to fibre bed infiltration with no honeycombing or clogging. Therefore, before 

placement in the moulds, separation of agglutinant fibres must be done and the most commonly utilized kinds are 

the crimped fibres. Similarly, deformed, and straight fibres are utilized, but they have less popularity. 

Consequently, before the placement in the in the moulds, the agglutinant fibres must be dissolved and separated 

[5]. 

EXPERIMENTAL DATABASE 

Shannag, Barakat and Jaber conducted a study that examined the condition to repair some shear-reinforced 

concrete beams by applying Slurry Infiltrated Fibrous Concrete (SIFCON) [6]. In this study, a number of 14 beams 

were used as the reference specimens, in which they are 2 m long, 0.15 × 0.2 m cross-sectional area. In this 

experiment, all of the beams were tested in a third-point loading, following the procedure after all of them have 

been tested to failure. Four of the beams were then chosen to be reinforced with SIFCON. The beams that were 

being prepared to be repaired by SIFCON consist of the incorporation of a SIFCON jacket with 2.5 cm in thickness 

as shown in figure 1. The incorporation of SIFCON was assembled through the process of infiltrating pre-placed 

hooked steel fibres that have been uniquely integrated with cement-based slurry (0.05 cm in diameter, 3 cm in 

length, and 1172 MPa in tensile strength). The slurry has a high level of compressive strength, which was analysed 

to be more than 70 MPa. The slurry mix’s proportion was (1:0·60:0·15:0·40:0·04) by weight, which was a mixture 

of Portland Pozzolana Cement (PPC), silica fume, silica sand, water, and superplasticiser. The volume fraction of 

fibre SIFCON was 8%, which relatively gives an average of 15 and 88 MPa tension and compressive strength 

respectively. The mixture of the concrete used was of (1:3:2·6:0·55) in proportions by weight of the cement, the 

aggregate of the bristly limestone, fine limestone aggregate, and water. The average compressive power of the 

mixture was 27 MPa, while the yield power of the deformed bars that have been used as the longitudinal 

reinforcement was seen to be 300 MPa. Through this experiment, the result showed that the incorporation of the 

SIFCON jackets as external reinforcement for the shear ability of the concrete beams improve the resistance to 

brittle condition and drastically increase the ultimate shear power of the experimented beams by 25% to 55%. 

This indicated that the incorporation of SIFCON is one of the best option that can be implemented for the 

designation, maintenance and rehabilitation of the concrete beam structures in order to avoid any disruption 

conditions, especially to prevent brittle failure, as well as to increase the ultimate shear power of the concrete 

structures (as mentioned up to 25% until 55%)  [6]. 
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Figure 1. Typical strengthening beam [6] 

Jevasehar and Balamuralikrishnan did an experimental study to investigate the effectiveness of the integration of 

SIFCON and SIMCON in the reinforcement of concrete structures [7]. In this study, they incorporated a total of 

ten beams that were initially pre-casted in the testing room for over an effective span of 30 cm, as well as M 20 

concrete and Fe 415 grade steel. The RC beams were externally strengthened using two SIMCON laminates and 

six SIMCON laminates, which are 0.25 cm in thickness, figure .2 shown the SIFCON laminate.  The beam ridge 

vent and the binding surface of SIFCON and SIMCON laminates have been pounded by sand to extract the surface 

laitance, which later was being blown to get them clean with the use of compressed air. The beams were measured 

in third-point loading (ASTM C78), with the highest tension occurring in the middle third of the beam under 

stationary seismic loads. At the base of eight beams chosen, fused SIFCON and SIMCON laminates were used to 

reinforce the beams. SIFCON laminates were efficiently attached to the load applied of RC beams will greatly 

improve ductility power. SIFCON-enhanced beams demonstrated an improvement in ductility power up to 68% 

until 70% for laminates with a volume fraction of 8% and an aspect ratio of 70. Displacements were seen to 

be greatly improved at any known load frequency, improving the resilience of the reinforced concrete beams. The 

reinforced beams show an improvement in diversion, which could be seen to be improved up to 70% for the 

incorporation of both SIFCON reinforced beams at the maximum tensile stage of the control beams. A stable 

epoxy system could guarantee the strength of the bond line so it would never crack prior to degradation and will 

completely contribute to the stability of the structures of the SIFCON reinforced beams [7]. 

 

Figure 2. SIFCON laminates  [7] 

 

Balamuralikrishnan conducted an experiment to examine the cyclic behaviour of reinforced concrete (RC) beams, 

which were reconfigured with externally bonded SIFCON [8]. The experiment describes a system for redesigning 
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the concrete beams that were then reinforced to enhance their real load-carrying capability through the 

implementation of High-Performance Fibre Reinforced Cementitious Composites (HPFRCCs) laminates 

SIFCON that was initially attached to the load applied at the beam's ridge vent by epoxy coatings and measured 

under the tension of the cyclic mounting. In the testing lab, a total of four beams with a scale of 12.5 cm, a 

diameter of 25 cm thickness, 320 mm in length, and an overall range of 300 cm were being cast and examined. In 

between the beam supports, there is the incorporation of laminates that were being bonded, with the measurements 

of 12.5 cm width, 2.5 cm thickness, and 295 cm length. Two beams were reconfigured with SIFCON laminates 

(RBSF1 and RBSF2), and the prevailing two beams were being examined as reference specimens under the cyclic 

pressure mounting (CB1 and CB2).  

External sources bonding SIFCON laminates results in a substantial improvement in pressure at all workload 

stages. This rise can be attributable to the rise in the segment's composite gravitational acceleration as well as a 

rise in the shear snapping ability of concrete resulting from the compression process. It should also be recognized 

that an improvement in load-carrying capability is only achievable where other forms of loss would not intervene. 

The reinforced beams show a 70% decline in divergence at the control beams' initial crack workload stage, a 75% 

decline at the control beams' operation load stage, a 75% decline at the control beams' production load stage, and 

a 70% decline at the control beams' absolute load stage. The reinforced beams have considerably higher post-

cracking strength. This could have been attributed to a large rise in gravitational acceleration. As a result, the 

ductility stiffness conveyed by the laminates appears to be more insufficient where the cement below the 

centerline is used. The laminates propose a method for spreading tension forces to the unbroken concrete beams in 

the force region, enhancing its efficiency.  

Just in the flexural phase that any of the measured beams may collapse. The beams had substantial compressive 

weakening and vertical divergence almost collapse. Breakage was found to be efficiently allocated and tightly 

dispersed. There was no proof of abrupt fragile collapse in either of the concrete beams. The reinforced beams 

have a 90% improvement in compressive capability at the control samples' initial fracture load level, a 

68% raise at the control samples' duty workload stage, a 60% raise at the control samples' maximum load, and a 

68% raise at the control samples' maximum workload stage. The findings fully show the laminates' potential to 

prevent fractures from forming and preserving the segment's overall probity. All of the concrete beams are closely 

inspected prior to and during the inspection. Failure would never n exist at the laminate-concrete layer, as 

discovered through this experimental study. This demonstrates that the composite action persists across the load 

continuum. The findings indicate that improved beams have an approximately 60% improvement in compressive 

power and a 40% improvement in energy power over control beams. The reinforced beam demonstrates that the 

subsequent cracking non - yielding stiffness strength is greater than 75% for the control beams [8]. 

Dhamak examined the use of SIFCON as an externally bonding reinforcing agent on retrofitted concrete beams 

[9]. The exploratory study was performed in order to investigate the behaviour of ductility RC beams with 

prefabricated SIFCON laminates. To investigate the workload-distortion behaviour and flexural related elements, 

twenty-one samples with a scale of 15 cm x 30 cm x180 cm, equivalent to four assessment sequences, are cast 

and analyzed through stationary load enforced to it. The examined concrete beams were constructed to achieve 

an M20 concrete standard. The fibre volume fraction in laminates was kept between 7% and 10%. Hooked end 

steel fibres with a circumference of 0.06 cm and a vertical alignment of 50 have been integrated into the analysis. 

Past studies show that reinforcing RC beams with SIFCON laminates greatly improves fracturing behaviour, as 

measured by an improvement in initial fracture workload and the creation of a higher proportion of smaller 

fractures. As concrete beams are reinforced by three face containment, their strength, compressive strength, and 

energy conductivity are greatly improved, both on the bottom & side surfaces.  

The initial crack workload for the 7% fibre thickness is 37%, 53%, and 131% of that of a traditional tested beam 

for the lower edge, two side surfaces, and three other side surfaces. For the 10% fibre thickness, the initial crack 

workload is examined to be 51%, 67%, and 152% for the bottom surfaces, two side surfaces, and three other side 

surfaces, accordingly, which is generally similar to traditional tested beams. For a 7% fibre density, the 

maximum workload is 80%, 14%, and 162% greater than that of a traditional test beam for the bottom surfaces, 

two surfaces, and three other side edges. For a 10% fibre density, the maximum strength is 116%, 157%, and 
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185% greater as compared to the traditional test beam on the bottom end, two side sides, and three side surfaces. 

The maximum tensile bearing capability of the beam is increased by ductility reinforcement, though still, the 

fractures that form are not apparent. Owing to the exclusion of the fatigue crack,' it prevents the apprehension of 

the failure from the consciousness of the residents, despite the fact that beams and unnecessary diversion beam 

loss do not occur unexpectedly as a result of the use of SIFCON laminate U-wrapping. The efficiency of the poor 

concrete structures can be strengthened by reinforcing the beams, which can save many souls in the event of an 

unforeseen collapse. Furthermore, if laminates are being used, there would be no minimum reinforced concrete is 

required to minimize the formation of the corrosion [9]. 

Sandanshiv, Dubey and Bachhav also did an experimental study to examine the RC beams that have been prepared 

to test their flexural strengthening capacity by externally integrating SIFCON laminates [10]. This 

process demonstrated a system for refitting the restrengthened concrete beams with High-Performance Fibre 

Reinforced Cementitious Composites (HPFRCCs) laminates SIFCON to improve the real efficiency of the 

workload capacity. Epoxy adhesives specifically bind it to the strained surface at the beam's ridge vent and then is 

checked under pressure through continuous mounting. A total number of six concrete beams with a diameter of 15 

cm, 23 cm in-depth, and 165 cm in length, as well as four SIFCON laminates of 15 cm width, 2.5 cm depth, 

and 155 cm length, were chosen to be cast and examined in the testing lab for these exploratory studies. In 

between beam supports, the SIFCON laminates were made sure to be connected. Four beams were reconfigured 

with SIFCON laminates, while the rest of the two beams were reviewed and examined until the failure 

mode through a series of compressive mounting forced on it.  

Both beams' stationary acknowledgements were assessed based on their power, flexural proportion, toughness 

proportion, compositeness among the laminate and concrete beams, and related failure mechanisms. The 

test beam samples and the reinforced beams were then compared. The findings indicate that the reinforced 

samples have significantly improved the flexural capacity, flexibility, and structural motion before the failure 

mode. SIFCON laminates are appropriately attached to the compression surface of RC beams and 

gradually will increase the overall flexural power. The SIFCON reinforced beams have a 47% improvement in 

the overall flexural strength properties for laminates with a volume fraction of 6% with an aspect ratio of 70. The 

SIFCON reinforced beams have a 72.4% improvement in overall flexural strength properties for laminates with a 

volume fraction of 8% and with an aspect ratio of 70. Significantly, the experiment came to a conclusion that the 

incorporation of SIFCON that has been externally bonded to the beams will increase the stiffness of the reinforced 

beams. Sudden and unexpected fracture loss should never occur in any of the beams that have been reinforced 

with SIFCON laminates. A robust epoxy system would guarantee that the bond line would not crack prior 

to failure and would completely contribute to the fundamental defence of the reinforced beams [10] . 

Al-Rousan and Shannag investigated the use of Slurry Infiltrated Fibre Concrete (SIFCON) as a method for shear 

reinforcement and for fixing the components for standard strength reinforced concrete (RC) beams [11]. Through 

this experiment, they have prepared and tested an amount of 14 test beams with a measurement of 200 cm in 

length and with a steady cross-section of 15 × 20 cm. The study's research portion has been split into three 

sections; in which the first section was consisting of measuring thirteen concrete beams that have shear 

deficient and make them as the test beams following four-point loading while accounting for the impact of shear 

span-to-effective depth ratio (a/d = 1.2, 2.2, and 3.0) and the sum of longitudinal strengthening (ρ =1.29%, 1.76%, 

and 2.28%). While for the second section, a total of four shear depleted beams were reinforced with SIFCON. For 

contrast, the SIFCON jacket was used to restore two of the measured test beams with a/d of 2.2 and 1.76% and 

2.28%, respectively. According to the lab tests, all of the beams reinforced with SIFCON jackets had an 

outstanding performance in terms of their shear power. SIFCON jackets which were used as external 

shear reinforced concrete reduced the potential for any brittle shear loss, as well as improving the shear strength 

of reinforced beams by 37-53%. As a result, the SIFCON jacket can emerge as a potential component for RC 

framework reinforcement and restoration. Eventually, an empirical method with a suitable uncertainty of much 

lesser than 30% was suggested for forecasting the shear behaviour of reinforced RC beams with the integration 

of SIFCON Jackets [11]. 
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In the experiment conducted every of the flexural beam measuring models must be cast in M20 concrete with the 

required measurements of 10 x 10 x 50 cm [12]. A number of three cubes were then be cast and measured 

following a period of 28 days to make sure that the intended compressive power is obtained. The tensile power of 

concrete cubes is unaffected by fibre accumulation. It just provides a 4% increase in value over the norm. The 

standard flexural power of the concrete with laminate is improved by up to 7% over that of standard beams. The 

maximum stress for 0.05%  fibre volume with laminate is improved by up to 26% over standard. The 

maximum load for 0.1%  fibre volume with laminate is improved by up to 34% over standard. The efficiency of 

the fragile framework may be strengthened by reinforcing the beam, which can save numerous people in the face 

of imminent collapse. Furthermore, the incorporation of laminates would need no specific number amount 

of concrete cover to avoid crack formation [12]. 

A group researched the process for reinforcing the retrofitted concrete beams and fibre restrengthened concrete 

beams to increase the real potential for carrying workload capability utilizing the precast SIFCON laminates that 

have been specifically bound to the bottom surface and angled surfaces of the structure by epoxy adhesives and 

being checked against two-point bending test [13]. The concrete mix for RC beams was planned to achieve a 

cement standard of M30. The fibres incorporated in the sample have end steel fibres hooked with a circumference 

of 0.05 cm with an aspect ratio of 60. The fibre volume fraction in the laminates is seen to be 5%. The findings of 

this experimental study indicated that reinforcing RC and FRC boards with SIFCON laminates 

would significantly increase the initial fracture workload and the forming of a substantial number of further 

fractures. Tension processing was used to determine the optimal proportion of SIFCON. The cubes were then cast 

and measured with various ranges of steel fibres with varying volumes of 5%, 7%, 9%, and 11%. The SIFCON 

specimens with 5% steel fibre volume have been found to be the best performance.  

As the volume fraction and, therefore, the fibre content expands, the absorption potential into the fibre by 

the cementitious matrix decreases, which may explain the decline in resistance for large volume fractions. 

SIFCON laminates adequately attached to the load applied of RC beams will greatly improve the overall flexural 

power. The maximum stress-bearing capability of RC beams with the presence of the containment at the bottom 

surface was discovered to be 14% higher as compared to the standard RC beams. The bearing load carrying 

capability of three-face containment beams was observed to be 29% higher as compared to the traditional RC 

beams. Likewise, reinforced FRC beams showed greater power. The load-carrying power of a single 

surface containment beam was 55% greater as compared to the control beams. The three-face containment beam 

carried about  133% more pressure workload compared to the power beams [13]. 

Hameed, A. Salih, and Habeeb used hybrid SIFCON parts to examine the experimental reinforcement of standard 

concrete spectra. M25 concrete was incorporated to cast the beams that have been used in the experiment [14]. 

The SIFCON laminate was created using hook-end steel fibres along with a diameter of 0.06 cm and an aspect 

ratio of 50. The fibre volume fractions were 6.0%, 7.5%, and 9.0%, respectively. The concrete mix was made 

from the same ratio split of cement and sand. The water-to-cement proportion was 0.3. A superplasticizer with a 

cement mas concentration of 1.6% was applied to improve the flow properties of the cement-based mortar, 

allowing for fast cement mortar penetration into the fibre matrix. Each one of the hybrid specimens was subjected 

to two-point flexural testing. The selection method and the process of specimen planning were divided into three 

categories. Three thicknesses for SIFCON layers, which are  1.5, 2.5, and 3.5 cm, are examined, along with the 

other three steel fibre material Vf (6, 0.75, and 0.9 cm). In contrast, three sites in overall sample parts for SIFCON 

layers compared to standard material were being investigated.  

SIFCON's positions are at the bottom and top part, as well as bottom and junketing two surfaces and bottom. 

Regardless of the thickness of the SIFCON laminate, the cross-section of the prepared specimens has been made 

sure always to be the same, which is at 10 × 10 cm. This is achieved by modifying the proportions of the set of 

regular concrete. At the jacketing case, the absolute highest tensile strength for the reinforced beam may be 

possible to reach. For an amount of 9% inclusion of steel fibres, the measurements for 1.5 cm, 2.5 cm, and 3.5 cm 

thickness are seen to 565%, 901%, and 1149% as for the test prism, accordingly. The top and bottom model 

sections produced the most reliable results in terms of durability, in which they are 1915%, 2396%, and 3259% of 

regulation prism for the steel fibre content of 6%, 7.5%, and 9%, collectively. The capability for carrying the 
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workload forced on it, hardness, as well as the compressive strength of the hybrid segment, improve as the 

percentage of steel fibres and the density of the SIFCON layer rise. If we want to compare to the test prisms, the 

compressive strength of SIFCON and regular concrete hybrid sections rises exponentially. The jacketing case 

obtained the highest flexural ratings, which can be seen to be approximately 2.54 cm with a 3.5 cm SIFCON sheet 

and 9 per cent steel fibres. There is no presence of early fragile or brittle breakdown in either of the hybrid prisms 

all crack pattern shown in figure 3 [14]. 

 

a-Crack patterns of concrete beams enforced with a bottom layer of SIFCON 

 

b-Crack patterns of concrete beams enforced with a top and bottom layer of SIFCON 

 

c-Crack patterns of concrete beams enforced by jacketing with SIFCON 

Figure 3. (a, b, c) different Crack patterns of concrete beams [14]. 

CONCLUSIONS 

This present study is conducted to provide a broad review of multiple studies of literature in the area of 

strengthening shear and flexural ability of the concrete beam structures by implementing the RC beams SIFCON 
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mechanism. Based on the critical review that has been elaborated above based on all the past studies examined, 

below is the overall conclusions that can be made based on the evaluations mentioned: 

1. All of the past experimental studies indicated that the integration of the SIFCON may benefit from the 

increase of the flexural power and strength of the RC beams structures. the strength power was seen to 

increase up to 3259% as compared to the initial strength that could be achieved by the beams. The 

mentioned highest level of flexural strength that could be achieved by the beams from the experiment 

was found due to the incorporation of armoured SIFCON at the surfaces of the tensile.  

2. The reason for the studies of incorporation of SIFCON strengthening configurations at surfaces of the 

tensile is likely due to the benefits that are being carried by the strain of the SIFCON hardening 

characteristics under a certain degree of stiffness. 

3. Most of the samples in the studies mentioned were reinforced with SIFCON at the strain surfaces, which 

then lead to as a stress region in the surrounding concrete. As a result, the hypothesis that could be drawn 

is that SIFCON reinforcement will fully harness the power of SIFCON compressive strength and NSC 

strength development with loss controlled by compression zone. 

4. The structural membrane mechanism could be improved from the incorporation of the epoxy system as 

the adhesive bond to the SIFCON laminates. 

5. The capability for carrying workload, hardness, and compressive strength of the hybrid segment would 

rise according to the increase in the percentage of steel fibres and the density of the SIFCON laminates. 

6. While both the reinforced and restored approaches are efficient in reducing fragile premature failure, the 

jacket in ultimately strengthened beams are seen to be better in improving the effectiveness compared to 

the jacket in fixed beams in increasing load-carrying capacity and post-deformability owing to the fibre 

configuration at different levels of mounting. 

FURTHER RECOMMENDATIONS 

Below is the list of ideas and recommendations that could be taken into action to improve the knowledge about 

the RC beams that are being strengthened by the SIFCON mechanism to improve the flexural capacity of the 

beams. 

1. As we can see, most of the literature discussed above giving full focus on stationary flexural workload 

applied on the beams. A limited amount of study has been conducted to study the effect of the cyclic 

workload applied on it. Hence, further experimental studies that will focus on the cyclic loading need to 

be constructed to investigate the responses that the SIFCON mechanism will show to the flexural ability 

of the composite structures. 

2. The joining procedure that taken place between the RC and SIFCON laminates requires further growth. 

To increase the productivity in applying the SIFCON laminates so could obtain the needed bond strength 

between the SIFCON layer and cement surface. 

3. The majority of laboratory experiments have concentrated on reinforcing unpatched and inexperienced 

RC beams. More research is required to investigate weakened RC systems reinforced with SIFCON. 

4. The impact of the reinforced steel proportion in the SIFCON surface on the catastrophic failure (flexure) 

of the reinforced beam should be studied further. In addition, the influence of SIFCON layer cure 

environments on the flexural efficiency of the reinforced framework must be studied. 

5. Since the connection between the SIFCON and RC surfaces is not complete, extensive research is needed 

to understand the impact of leakage between them on slipping and overall intensity measurements in 

statistical and numerical mechanisms.  

6. Due to the extremely heavy price of SIFCON, independent testing on ductility reinforcement with a 

mixture of SIFCON as well as other structural components, including such FRP, is required. The reaction 

of such numbered membranes, as well as the configuration of such reinforcement combinations, must be 

determined. 

7. Plan stipulations for current RC systems reinforced with SIFCON are required to be established. 
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