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Stress Influence Diagram

The 'Stress Influence' diagram is to be used to calculate the increase in stress on a pipe or utility facility
installed in the ground under a trackway. The diagram shows three areas and the corresponding stress
increase for each area. The percent of stress increase is to be added to the normal stress loads on the same
pipe within the same depth without the track above it. Existing pipes that will fall under new track shall be
analyzed using this diagram and calculations shall be provided to assure they will meet the added stress
influence of the track.

. A pipe located 10' or less below the track tie and within area 'A’ shall be designed for 100% or greater
increase in stress.

. A pipe located 10' to 15' below the track tie and within area 'B' shall be designed for a 30% increase in
stress.

. A pipe located 15' to 20' below the track tie and within area 'C' shall be designed from a 10% increase in
stress.
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For an overall 5% decrease in soil density
due to collapse use:
H = DEPTH OF UTILITY H=(5%d)-1

TO GROUND SURFACE
The depth to the pipe (h) is below the track
ballast assumed to be 2 feet.

d=PIPE /
DIAMETER (FT)

Influence of Utility Collapse Diagram and Formula

The 'Influence of Utility Collapse' diagram and formula shall be used to calculate the minimum depth H (ft) a
pipe of a diameter d (ft) must be located below the finished ground surface to avoid potential collapse due to
loads. This formula applies to non-pressurized and/or empty pipes including abandoned, retired,
decommissioned, and active lines that are not at full-flow (ie. communication ducts). This diagram and formula
should be used for the following two purposes.

. Abandoned and Retired lines: Influence of Utility Collapse calculations will indicate the need to flow fill
or remove the pipe. Any abandoned or retired pipe that does not meet the minimum depth H shall be removed
or flow filled per RTD specifications.

. Active (new and existing) and Decommissioned lines: Influence of Utility Collapse calculations will
indicate if the pipe installation meets the minimum depth H. Any active or decommissioned pipe that does not
meet the minimum depth H shall be relocated to or below the minimum depth H or shall be replaced with a
new pipe of an appropriate diameter d to prevent future collapse from causing damage to the rail line.

When a duct bank of pipes, conduits or ducts are buried beneath the tracks the equivalent diameter of all the
pipes, conduits or ducts shall be used as the diameter d.

Example:

A 12" diameter pipe shall be buried at least H (ft) where:
H = [(5xd) - 1'] = 4' below finished ground surface

Or buried to a depth of 4'+ 3'4" = 7'4" below top of rail
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