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Demands Utilizing Concrete Sleeper Rail Seat Contact Area
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« Surveys conducted by UIUC report that North American Class | Railroads and other railway infrastructure experts ranked rail
seat deterioration (RSD) as one of the most critical problems associated with concrete sleeper and fastening system
performance (2008, 2012). RSD is the degradation of concrete underneath the rail pad, resulting in track geometry problems

 Research objective: measure the magnitude and distribution of pressure at the concrete sleeper rail seat and
Investigate crushing as a feasible failure mechanism leading to RSD

« Experimentation is being performed to compare pressure distributions on rail seats under various loading scenarios and
fastening systems, and identify regions of high pressure while quantifying peak values

» Results from Matrix-Based Tactile Surface Sensors (MBTSS) are providing a better understanding of the load transfer from
the wheel/rall interface to the rail seat

« Sensors are comprised of two thin sheets of polyester with
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to the “tab” from which data is collected by a data
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« Known Input loads are currently applied to MBTSS data to and tab
guantify the pressure distributions MBTSS
» Sensors can be trimmed to fit various concrete rail seat
dimensions
« Sensors must be protected from puncture and shear with Plan View of MBTSS Installed on Concrete Sleeper with
BoPET and PTFE respectively Relative Rail Seat Area

 Field experimentation was conducted at the Transportation
Technology Center (TTC) in Pueblo, CO, USA

 Eight rail seats were instrumented with MBTSS Far Rail [ ?ﬁ_@':w G

* Five consecutive rall seats were instrumented to capture
the complete distribution of a single wheel load

« Three sleepers were instrumented at both rail seats to
Investigate the variability between rall seats of a single Near Rail
sleeper in areas of curvature

» Results presented focus on data acquired from static loads 0 1 2 3 4 5 6
applied to tangent track using the Association of American Sleeper Number
Railroad’s (AAR) Track Loading Vehicle (TLV) which can

. . . Plan View of MBTSS Field Instrumentation Installation
apply precise vertical and lateral loads via a deployable axle
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» Rall seat pressure distributions are not uniform across a The effect of clamping force magnitude and location on
rail seat the “threshold” L/V force ratio will be investigated using
the Railway Engineering |

* High L/V force ratios can cause force concentrations on

the field side of the rail seat, which could lead to . . C 7
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accelerated RSD through high-pressure abrasion University of lllinois, USA ‘- n | J [ ﬂl ll

 The effect of iIncreased “

pressure on the rate of
concrete abrasion will be

Research Facility at the |

 Rail base rotation at high L/V force ratios can lead to a
complete unloading of the gauge side of the rail seat

» Aload-dependent threshold L/V force ratio exists at which investigated via scaled
force concentrations on the field side of the rail seat representative laboratory
become significant ' ST -
d experiments UIUC Full-Scale Railway Engineering Research Facility
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