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ABSTRACT 
    The aim of this experimental study was to evaluate the effect of fire flame exposure with 
different intensities of firing on the mechanical properties of a high strength concrete (HSC). 
Many variables were encountered in this study. Two mixes of 80 MPa target compressive 
strength (1:1.22:2) with 3% Nano-Metakaolin and the other with 5% were used. Two types of 
coarse aggregate were used (natural crushed gravel and crushed dolomite rock with maximum 
size of 14mm). The specimens were moist cured for 28 days, air-dried in the laboratory to firing 
at ages 90 days at three temperature levels (400, 600, 800)oC and for three exposure periods (1, 
1.5 and 2 hours). Different methods were used to cool specimens. The reduction values of 
compressive strength for all mixes ranged between (2-69.5)% at 400oC, (8-72)% at 600oC and 
(10-85)% at 800oC , the reduction values of splitting tensile strength were (9-43.2)%, (17-50)% 
and (39-76)%, and the reduction values of flexural strength were (51.7-84.8)%, (52.8-87) %, 
(53.6-87.8)%, respectively.  
Keywords: Fire flame, exposure temperature, Nano-Metakaolin, compressive strength, splitting 
tensile strength, flexural strength. 
  
INTRODUCTION 

he ability of concrete to withstand the damaging effects of the environment and of its 
service condition without deterioration for a long period of time is referred to as its 
"durability". Clearly the durability of concrete is of prime importance in engineering 

applications. (Phan and Carino, 1998). Fire is the remainder one of the serious potential risks to 
most buildings and structures. Since concrete is extensively used in construction, concrete 
structure behavior in fire conditions is governed by the properties of the constituent materials, 
concrete and steel at high temperatures. Both concrete and steel endure considerable change in 
physical properties; strength and stuffiness by the influence of heating, and some of these 
changes are not recoverable after subsequent cooling. (Ilker and Cenk, 2008).Thermal damage 
level depends on the spatial, the size of the structural member and temporal fire conditions such 
as maximum temperature, exposure time, heating rate and cooling type. (Lee et al., 2008). 
Concrete is well known for its capability to endure high temperatures owing to its high specific 
heat and low thermal conductivity. However, it does not mean that high temperature or fire, do 
not influence concrete at all. High temperature may cause changes of color along with 
significantly affecting the compressive strength of concrete, concrete density, modulus of 
elasticity and its appearance. Physical deterioration processes is one of the most important 
effects on the concrete durability structures by high temperatures. (Morsye et al., 2012).Neville, 
(2010) indicates that higher strength of concrete in fires tends to show greater strength loss 
earlier than other concrete. 

T


