CONCRETE BRIDGE  -  FIRE DAMAGE EVALUATION – by Don Sorgenfri
What can happen to a concrete bridge in a fire? Unlike a timber trestle in which the bridge fire should be extinguished immediately, for a concrete structure only the combustible material should be extinguished. Applying water on hot concrete may cause spalling of the surface and may temper the reinforcing steel. Because of the low conductivity of heat by concrete, generally most concrete structures of any significant mass will do quite well and may only require minimal repairs. 

Once the fire is extinguished, the following steps should be taken:

· Determine if the structure is safe to access for evaluation.

· Are measures needed to prevent further damages (shoring)?

· Has the concrete surface turned pink, white or buff?  

      -  A pink, white or buff color indicates that the temperature was at least          600F or more  and there are permanent damages – continue with inspection  and do further investigation of concrete based on core samples analyzed by a petrographer. 

- None of the above colors  present – heat was probably not a factor and probably there are no permanent damages but continue with a complete inspection.

- May need to look under a coating of soot for changes in concrete color.

· Inspect for deflection of concrete beams and slabs, cracks, spalls and surface cover delamination (caused by possible reinforcing steel expansion – check by sounding with a hammer or using pulse-echo testing) and check condition of any exposed reinforcing steel.

· Determine repair procedures following AREMA, Chapter 8, Part 14 – Repair and Rehabilitation of Concrete Structures.

Should there be prestressed concrete elements subjected to a fire, a major concern is the possible relaxation of the strands, the effect on bond stress, the condition of post-tension ducts, and the value of any epoxies and grouts.  An evaluation of these elements generally requires a higher level of expertise than needed for normal reinforced concrete. Remember, prestressed girders are designed to not have any cracks in the underside. If cracks are found, there is a good chance that the reinforcement has relaxed and the box section should be removed from service. 

For more information on the evaluation of fire damaged concrete bridges, see AREMA Manual for Railway Engineering, Chapter 8, Part 21 – Inspection Commentary. 

