What Determines the need for Thermal Contraction and Expansion Devices Better Known as Expansion Rails?

AREMA Section 5.2.1b. (Laying and Maintenance of Continuous Welded Rail) states “CWR should not be laid across long open deck bridges without special consideration.”  In the same section it is stated “If structural stresses are significant on bridge, CWR can be laid stress-free by using sliding rail joints.”  Determining if the structural stresses are significant and require the use of sliding joints, or expansion rails, usually falls to the bridge and structure departments.  Because of the number of variables (bridge length, bridge type, and temperature variations) no single set of standards exists for making this determination.
Usually, a bridge span over 300 feet long requires measures to control the thermal expansion and contraction of rail.  Expansion rails are commonly found on long fixed truss span bridges, particularly multiple span bridges.  The Harahan Bridge, in Memphis, TN; the Thebes Bridge, in Thebes, IL; and, the Huey P. Long Bridge, in New Orleans, LA. have several pair of expansion rails effectively addressing the thermal expansion and contraction of the rail.

The use of expansion rails allows railroads to control the thermal expansion and contraction of rail without making changes or refurbishment to the bridge structure.
Expansion rails can also be used in areas where rail movement problems are present.  Long steep grades, where train starts and stops are frequent, puts sufficient longitudinal stresses through the rail such that pull–a-parts can occur.  The wheels can actually cause rail to move as the locomotive regains traction.
Several railroads are experimenting with expansion rails at crossings.  In areas of the country with extreme temperature changes, rail control devices are used to ensure the rail does not move into or away from the crossing rails.
The use of expansion rails to control thermal expansion and contraction of rail requires knowledge of your bridge structure and design characteristics.  As a general rule, the longer the span the more likely the need for expansion rails.
