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Abstract 

The U.S. Army Engineer Research and Development Center, Construction 
Engineering Research Laboratory (ERDC-CERL) has been conducting in-
vestigations to help develop and evaluate engineered polymer composite 
railroad ties since 1993. Recent efforts, through funding and support from 
the Federal Railroad Administration, center on track-safety issues relative 
to the use of these new products in mainline heavy axle load track. Per-
formance criteria have been developed and published in Chapter 30 of the 
American Railway Engineering and Maintenance-of-Way Association’s 
(AREMA) Manual for Railway Engineering. One item not completely re-
solved in this engineering guidance is the testing procedure for measuring 
the bending strength and modulus of elasticity (i.e., stiffness) of the com-
posite ties. The objective of this investigation was to compare variations in 
bending-strength test methods currently being used to measure strength 
and modulus values for engineered polymer composite railroad ties. 

 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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Foreword 

Construction Technology Laboratories, Inc. (now CTL Group), Skokie, IL, 
was contracted by the U.S. Army Engineer Research and Development 
Center, Construction Engineering Research Laboratory (ERDC-CERL) to 
conduct and compare variations of bending-test methods as might be ap-
propriate to measure strength and modulus values for engineered polymer 
composite railroad ties. ERDC-CERL has been conducting investigations 
to help develop and evaluate engineered polymer composite railroad ties 
since 1993. Through funding support from the Federal Railroad Admin-
istration, U.S. Department of Transportation, ERDC-CERL studies focused 
on track-safety issues relative to the use of these new products in mainline, 
heavy-axle-load track.  

Performance criteria for these ties were developed and published in Chap-
ter 30 of the American Railway Engineering and Maintenance-of-Way As-
sociation (AREMA) Manual for Railway Engineering (2003). One item 
not fully resolved in that guidance is the most appropriate test method 
procedure to measure bending strength and modulus (stiffness) of poly-
mer composite ties. CTL performed bending tests on standard 7 x 9 in. 
polymer composite ties using a four-point bending test (ASTM D 6109, 
Standard Test Methods for Flexural Properties of Unreinforced and Rein-
forced Plastic Lumber and Related Products) and a standard three-point 
bending test as typically used for wood ties. A 60 in. lower span (replicat-
ing standard rail spacing) was used for both the four- and three-point 
methods. Crosshead speeds were varied from 0.1, 1, 5, and 10 in. per mi-
nute. The primary goal of this effort was to provide recommendations for a 
standard bending-test procedure for polymer composite ties that can be 
included in a future update of Chapter 30, “Ties,” Part 5, Engineered 
Composite Ties, of the AREMA manual. Their report (reproduced in its 
entirety here) outlines the testing procedures conduced, provides a discus-
sion of the results, and makes recommendations for changes to the exist-
ing standard practice provided in AREMA Chapter 30. Changes were 
incorporated in the 2009 edition of AREMA Chapter 30. 

Richard G. Lampo  
Materials Engineer and Project Manager 
ERDC-CERL 
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Preface 

This study was conducted for the Federal Railroad Administration (FRA), 
Office of Research and Development, through Interagency Agreement No. 
DTFR53-13-X-00103/0002, “Track Safety Issues Regarding the Use of 
Plastic Tie Technologies.” The FRA technical monitor was Mahmood 
Fateh. 

The study was performed for the U.S. Army Engineer Research and Devel-
opment Center, Construction Engineering Research Laboratory (ERDC-
CERL) by CTL Group, Skokie, IL, under Contract W9132T-05-P-0091, 
dated 12 June 2005. Work was monitored by the Materials and Structures 
Branch of the Facilities Division (CEERD-CFM), ERDC-CERL. The project 
manager and Contracting Officer’s Technical Representative was Richard 
G. Lampo, CEERD-CFM. At the time of publication, Vicki L. Van Blaricum 
was Chief, CEERD-CFM; Donald K. Hicks was Chief, CEERD-CF and Kurt 
Kinnevan, CEERD-CZT was the Technical Director for Adaptive and Resil-
ient Installations. The Deputy Director of ERDC-CERL was Dr. Kiran-
kumar Topudurti and the Director was Dr. Ilker Adiguzel. 

The Commander of ERDC was COL Bryan S. Green and the Director was 
Dr. Jeffery P. Holland. 
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