
Abstract 

 
Reactive powder concrete ( RPC) is one of the best types of concrete 

that uses high amount of Portland cement, silica fume, very low water-to cement 

ratio and high dosage of chemical admixture. In addition, it does not need to the 

coarse aggregate. Due to such type of concrete is characterized with ultra-high 

strength with a wide range of capabilities like ultra-high performance in 

mechanical behavior, it is used for many applications like repairing and 

rehabilitating damaged structures. 

 
The main aim of this research is to study the behavior of RPC produced 

from nanoparticles and then testing its performance in the repairing works. 

 

Many different mixes of RPC have been prepared either from 

nanoparticles or/and fibers. The experimental work of this research has been 

divided into four phases; the investigation of the behavior of glass nanoparticles 

( NG) and iron slag nanoparticles ( NS) was in the first phase of experimental 

work. While, the effect of the inclusion of fibers, in mono form and hybrid form, 

in RPC has been studied in the second phase of the work. The third phase of the 

experimental work has been involved the studying of the combined effect of 

nanoparticles incorporated in hybrid form, at optimum percentage of NG with 

NS, and reinforcing RPC with mono fibers and hybrid fibers. The fourth phase 

has been involved the investigating of the behavior of four optimum RPC mixes 

in addition to epoxy in the repairing work. The RPC properties like the 

flowability, density, compressive strength, direct tensile strength, flexural 

strength, flexural toughness and static elastic modulus have been determined 

through the experimental program. Besides, the bi-surface shear, oblique shear, 

flexural bond strength, splitting bond strength and steel bond strength have been 

tested through the fourth phase of experimental work to evaluate RPC in 

repairing works and compare it with epoxy. 

 
The results revealed that the use of 2.5% NG and 2.5% NS in hybrid 

form gains RPC the highest increase in strength where the compressive strength 

was reached 92.554, 105.902, 107.214 at age 7, 28 and 90 days respectively. 

Also, the incorporation of hybrid fibers ( 1.5% micro steel fibers, 0.25% sisal 

fibers and 0.25% human  hair  fiber)  can  take  the  place of  inclusion  2% micro   



steel fiber in mono form. Besides, the RPC reinforced with 2% micro steel fibers 

in mono form exhibited the highest strength ( compressive strength, flexural 

strength and direct tensile strength) at different ages. 

 

For RPC specimens involved the optimum nanoparticles ( 2.5%NG with 

2.5%NS) and fibers in mono and hybrid fibers, the results showed that the 

toughness index I20 of RPC reinforced with hybrid fibers ( 1.5% micro steel fibers 

with 0.25% sisal fibers and 0.25% human hair fibers)was more than that of 

reinforced with 2% micro steel fibers or hybrid fibers ( 1.5%microsteel fibers 

with 0.5% sisal fibers or 0.5% human hair fibers). But the value of compressive 

strength, direct tensile, flexural strength and static elastic modulus has reached to 

climax when incorporating 2% micro steel fibers in mono form. 

 
For the combined specimens composed of RPC and Normal concrete 

substrate, the results obtained from bi-surface shear test, oblique shear test, 

splitting bond strength test, flexural bond strength test and pullout test indicated 

the validity of the use of RPC prepared for repairing works. The RPC involved 

nanoparticles ( 2.5%NG with 2.5%NS) and reinforced with 2% micro steel fiber 

gave the best performance through flexural bond strength and splitting bond 

strength test. While, the bond strength of RPC that was reinforced with fibers 

and contained nanoparticles ( 1.5% micro steel fibers, 0.25% sisal fibers, 0.25% 

human hair fibers , and 2.5% Nano glass with 2.5% Nano iron slag) exhibited the 

highest value for bi-surface shear bond strength, oblique shear bond strength and 

steel bond strength. 


