
Flf'7P - ~~ -..3 

~J Ballast and Subgrade 
Requirements Study U.S. Deportment 

of Transportation 

Federal Railroad 
Administration 

Office of Research and 
Development 
Washington, DC 20590 

FRA/ORD-83/04.1 

Railroad Track Substructure -
Materi.als Evaluation and 
Stabilization Practices 

R.M. Simon 
L. Edgers 
J.V. Errico 

Goldberg-Zoino & Associates, Inc. 
30 Tower Road 
Newton Upper Falls, Massachusetts 02164 

June 1983 
Final Report 

This document is available to the 
U.S. Public through the National 
Technical Information Service, 
Springfield, Virginia 22161 . 



NOTICE 

This document is disseminated under the sponsorship 
of the Department of Transportation in the interest 
of information exchange. The United States Govern­
ment assumes no 1 i ability for its contents or use 
thereof. 

NOTICE 

The United States Government does not endorse prod­
ucts or manufacturers. Trade or manufacturers 1 

names appear herein solely because they are con­
sidered essential to the object of this report. 

" 



T ecltnical Report Documentation Page 

1. Repo rt No . 2. Government Accession No. 3. Rec ipient' 1 Catalog No. 

FRA/ORD-83/04. 1 
4. Title and Subtitle S. Report Date 

BALLAST AND SUBGRADE REQUIREMENTS STUDY: June 1983 
RAILROAD TRACK SUBSTRUCTURE - MATERIALS 6. Performing Organization Code 

EVALUATION AND STABILIZATION PRACTICES DTS-73 
8. Performing Organization Report No . 

7. Author1 s) 

Simon, R.M., L. Edgers, and J.V. Errico DOT-TSC-FRA-82-3 
9 . Performing Organization Name and Address 10. Worlc Unit No . (TRAIS) 

Goldberg-Zoino & Associates, Inc, * RR119/Rl320 
30 Tower Road 11. Contract or Grant No. 

Newton Upper Falls, Massachusetts 02164 DOT-TSC-1527 
13. Type of Report and Period Covered 

12. Sponsoring Agency Name and Address final Report 
u.s. Department of Transportation July 1978-January 1981 Federal Railroad Administration 
Office of Research and Develop~ent 14. Spon1ori ng Agency Co de 

Washington, D.C. 20590 RRD-10 
* I S. Supplementary Notes 
Under contract to: u.s. Department of Transportation 

Research and Special Programs Administration 
~ .r~Rs p~rtat~on s~~~e~~ t Cen~~~ Ll? ::~m l tl"i lnP l:~c: c: :~rlt tt<:P · .:: 

16. Ab1tract 

Earth materials--i.e., soil and rock--form the substructure of all ra i 1 road 
track. In this report, the functions and performance characteristics of each 
of the substructure elements (i.e., ballast, subballast, and subgrade), and 
the material properties that influence the substructure performance are described. 
In addition, guidelines are provided for their use in railroad track. 

A primary emphasis has been placed on the use of index property tests correlated 
with engi neeri. ng property tests to characterize earth materia 1 s for rail road 
track engineering. Mechanical, environmental, permeabi 1 ity, and construction 
performance characteristics are discussed, and recommendations are provided 
for the exploration, characterization, testing, and classification of earth 
materials--both for proposed track use and for observing in-track substructure 
materials. We have also provided recommended practices that will generate data 
for future evaluations of earth materials in railroad track. 

Subgrade stabilization methods are discussed. These are procedures that may 
be used to improve the performance characteristics of subgrade soils and to 
reduce maintenance requirements of existing or proposed track and/or to permit 
upgrading of track loading while limiting future track displacements. Emphasis 
is placed on methods that can treat the subgrade with limited disruption of 
train operations. 

17. Key Words 18. Distribution Statement 

Railroad Track, Ballast, Subgrade, Sub- Document is available to the public 
ballast, Substructure, Field Tests, through the National Technical Infor-
Laboratory Tests, Performance mation Service, Springfield, Virginia 

22161 

19. Security Classil. (of this report) 20. Security Clau i f. (of th i s page) 21· No. of Pages 22. Price 

Unclassified Unclassified 386 

Form DOT F 1700.7 CB-72l Reproduction of completed poge authorized 

i 

,. 
































































































































































































































































































































































































































































































































































































































































































































































































