
ABSTRACT 

 

The repair of damaged concrete has become required in the field 

of Civil Engineering. The selection of repair materials for damaged 

concrete requires an understanding of the material behavior. Therefore, this 

research is conducted to provide a clear indication of the behavior and 

performance of the materials in engineering construction. 

The present work deals with the engineering properties of high 

performance mortar (HPM). The fresh properties of HPM are measured by 

using flow test. Whereas, the hardened properties include compressive 

strength, splitting tensile strength, flexural strength, flexural toughness, 

bond strength and dry density tests. The present study describes the results 

of calcination of local kaolin clay at various temperatures (600-800 °C) to 

produce MK with a high pozzolanic activity. Besides, the study focuses 

mainly on the effect of the added fibers to HPM mixes. Two types of fibers 

have been used which are mono steel fibers and hybrid fibers. A 

combination of steel fibers (SF) and polypropylene fibers (PPF) is used to 

obtain the hybrid fibers "SF+PPF".  

Metakaolin was used with (0, 5, 10, and 15) % as a replacement 

of cement also the volume fractions of steel fibers are 1%, 1.2%, 1.4%, 

1.6%, 1.8% and 2.0%. Besides, the percentages of hybrid fibers "SF+PPF" 

are "1.8+0.2" %, "1.6+0.4"%, "1.4+0.6"% and "1.2+0.8"%. 

The results of pozzolanic activity were assessed at 28-day 

compressive strength. The maximum identified activity was obtained at 

750 °C for 60 min duration. An increase of compressive strength was 

obtained when ordinary Portland cement was replaced by 10% MK.  



 The results show that adding of fibers to the HPM reduces the 

flowability and improves the hardened properties of such mortar. The 

greatest increment in compressive, splitting tensile and flexural strength of 

HPM is 14%, 18% and 15% respectively due to the use of 2.0% SF. On the 

other hand, the best percentage of hybrid fibers which yields the highest 

increment in HPM is "1.8% SF+ 0.2 PPF%". Such increments are 7%, 14% 

and 11% for the compressive, splitting tensile and flexural strength of HPM 

respectively. The results of flexural toughness indicate that the SF denote a 

higher efficiency in the flexural toughness. Therefore, the use of 2% steel 

fibers gives the best results in this regard. 

The combined system results of substrate concrete with HPM 

reinforced by hybrid fibers "1.8% SF+0.2 PPF%" was show the best 

performance of two parts bond strength tests. On the other hand, the results 

of substrate concrete with HPM reinforced by hybrid fibers "1.8% SF+ 0.2 

PPF%" shows the best failure mode although their strength was lower than 

the combination using epoxy 


