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Ultra-high performance concrete (UHPC) is a green material with ultra-high strengths (over 
150MPa in compression and 10MPa in tension) and is more durable than conventional and 
high strength concrete. For decades, it has been widely applicated in bridges, underground 
constructions, and large-scale buildings. However, it is vulnerable to elevated temperatures due 
to its steel fibre composition and dense microstructure, and the fire safety design standard of 
UHPC structures has not yet been developed. This paper rigorously collected the test data for 
fire resistance of UHPC beams by a literature review, and then the applicability of current fire 
design specifications, including ACI 216.1, AS3600, EN1992, DB/J15-81 and IS456, to UHPC 
beams was assessed by comparing them with the collected test results. Based on the 
comparative study, the effects of concrete cover thickness, load ratio, longitudinal 
reinforcement ratio, fibre type and dosage, shear span to depth ratio, shear reinforcement ratio, 
and failure mode on the fire resistance of UHPC beams were evaluated. The results showed 
that the current design codes are not reliable for fire resistance design of UHPC beams, and the 
fire resistance limits from current specifications are over-estimated or too conservative for 
UHPC beams. Furthermore, load ratios and shear span to depth ratio are the most critical factors 
influencing fire resistance. The higher load ratio and shear span to depth ratio might 
significantly reduce the fire resistance. In addition, failure modes are a key factor that should 
be considered for fire safety design.


