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ABSTRACT 

Deterioration of concrete structures due to the corrosion of steel reinforcement is a universal problem but especially 

in areas with a harsh climate. Consequently, Norwegian coastal infrastructures, including bridges, harbours and 

floating structures, are also exposed to degradation.  

 

Moreover, there is an international movement focusing on using more environmentally friendly and sustainable 

solutions in the construction sector. The use of fibre reinforced polymer (FRP) materials with a high strength to 

density ratio and good corrosion resistance as a replacement for carbon steel gives us a better alternative for design 

and construction of marine and coastal structures.  

 

Furthermore, according to the literature, corrosion of infrastructures has negative economic consequences. In 

Norway, a land with an inclement climate and subject to a downturn in its economy due to falling oil prices, using 

more durable construction techniques reduces the maintenance cost of infrastructure.  

    

Moreover, the use of fibre concrete for structural applications has been subject to extensive studies. National and 

international standards and guidelines such as Swedish Standard (SS 812310:2014), fib Model Code (MC) 2010, 

RILEM TC162-TDF and ACI 544.6R-15 have already been developed for the design of steel fibre concrete 

structures. The available standards are based on more than five decades of experimental and analytical studies on 

steel fibre concrete. If expanded to other fibre materials than steel, the design methods must be experimentally 

verified for these materials.  

 

Based on the literature study, basalt fibre reinforcement polymers (BFRPs) show a good corrosion resistance in 

seawater. Therefore, it can be considered as a possible replacement for steel rebars. However, structural properties 

of macro basalt fibre concrete are scars in the literature.  

 

This PhD project is motivated by the need for characterizing macro basalt fibre concrete properties, whereby the 

structural properties of basalt fibre concrete including flexure, shear, punching shear and fire spalling are subject 

to testing. The choice of experimental methods and small-scale specimens was related to a limited budget and 

limited size of laboratory equipments and areas. The findings are presented in four appended papers and the 

extended summary composes this thesis.   

 

The test results indicate that post-cracking flexural tensile strength of macro basalt fibre concrete is comparable 

with that of steel fibres concrete. As initially predicted, the flexural tensile strength and toughness of concrete were 

improved by increasing the fibre content. Moreover, the shear capacity of hybrid concrete beams reinforced with 

macro fibres and BFRP reinforcement bars also showed a substantial structural performance improvement by 

increasing the fibre content. An important finding is that there is a good correlation between the fib Model Code 

2010 and Swedish Standard predictions and the experimental results.  

 

To characterize the punching shear capacity, a simple test method was used. It was observed that the rotation of 

the punching frustum of the cone was more or less prevented. The agreement between the test results and a simple 

Swedish calculation model for fibre concrete slabs on ground was better than the agreement with the fib Model 

Code 2010 which is based on the critical shear crack theory, a method that was introduced by Muttoni and 

Schwartz. The model in fib MC 2010 origins from rotation and a rotational crack which activates the fibres whereas 

the purely empirically based Swedish model for slabs on ground also can be used for cases where the rotation is 

more or less prevented. 
 

The fire spalling resistance of basalt fibre concrete was assessed through a series of pilot experiments. The fire test 

results show that macro basalt fibres do not improve the fire spalling resistance of high-performance concrete. 

However, the use of basalt fibres does not increase the spalling propensity of tested materials.  
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