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APPENDIX I 

Chilean Hardwood Crossties Mechanical Properties and Performance 

Referred to: 

(1) AREMA 2014 Manual Chapter 30, Section 3.1 

(2) AREMA Crosstie Performance Matrix, Appendix 30 - A - 1   

(3)REDEFE Manual and Los Durmientes De Madera En Los Ferrocarriles Del 

Estado ς Chile Essay 
 

 

 

Vías en el Corredor Central del Ferrocarril Union Pacific, Nebraska. Tráfico: 85 Millones de toneladas brutas por año Class I Union Pacific Railroad Tracks, supported on AREMA Grade 7 Creosote Treated Wood Ties 

Crossties 
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Part 3 
 

Solid Sawn Timber Ties 
 

ð 2014 ð 

SECTION 3.1 TIMBER CROSS TIES1 

 

3.1.1 SPECIFICATIONS FOR TIMBER CROSS TIES (2014) 
 
NOTE: It is recommended for West Coast Species that West Coast Lumber Inspection Bureau (WCLIB)  

Grading Rules apply and for Southern Yellow Pine species that Southern Pine Inspection Bureau 

(SPIB) Grading Rules apply. 

 

3.1.1.1 Material 
 
3.1.1.1.1 Kinds of Wood2 
 
Before manufacturing ties, producers shall ascertain which of the following kinds of wood suitable for Cross 

ties will be accepted: 

 

Ashes    Elms    Larches     Poplars 

Beech    Firs (true)  Locusts    Redwoods 

Birches   Gums    Maples     Sassafras 

Catalpas   Hackberries   Mulberries     Spruces 

Cherries   Hemlocks   Oaks     Sycamores 

Douglas fir   Hickories   Pines      Walnuts 

 
 
1 References, Vol. 75, 1974, p. 379; Vol. 85, 1984, p. 7; Vol. 88, 1987, p. 55; Vol. 94, p. 61. 

2 Each railway will specify only the kind of wood it desires to use. 

 

AREMA Manual for Railway Engineering        30-3-3 
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Ties 
 

CROSSTIE PERFORMANCE MATRIX 
 
 

Section 30-A-1 Crosstie Performance Matrix of Chapter 30 is for information only and contains mechanical and 

environmental properties of crossties and their fastening systems. This representative information is segregated 

by the major tie types and includes concrete, wood, steel, and engineered composites. 

 

Table 30-A-1 lists the mechanical properties of the tie. Table 30-A-3 contains mechanical properties of the tie 

and fastening system. Table 30-A-4 lists the environmental properties of the tie. Table 30-A-1 and Table 30-A-3 

are supported by definitions and comments describing the values and calculations contained in the respective 

tables.  
 

 
© 2014, American Railway Engineering and Maintenance-of-Way Association 
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AREMA Manual For Railway Engineering  

Chapter 30 Part 3 

Solid Sawn Timber 

Table 30-A-1. Mechanical Properties 
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Chilean & US Forest Species Mechanical Properties Comparison 

AREMA Manual Chapter 30, Solid Sawn Timber Ties Section 3.1., Article 3.1.1.1.1, included in page 2 above, presents a 

list of recommended forest species, based on the successful experience of US railroads using them on a wide range of 

traffic density (annual tonnage) and weather conditions. 

 

Class I, Regional, Short Lines freight and passenger railroads, including transits, use a combination of the species listed in 

Article 3.1.1.1.1. 

 

Based on Crosstie Performance Matrix (AREMA 30 - A - 1), presented in page 5 above, these species have been grouped 

according to their different mechanical performances (at real scale) as follows: 

 

ü Oak 

 

ü Northern Mix Hardwoods (N. Mix Hwd) 

 

ü Southern Mix Hardwood (S. Mix Hwd) 

 

ü Southern Yellow Pine (SYP) 

 

ü Softwood 

 

ü Douglas Fir (DF) 
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The mechanical performance of a tie (at real scale) on each species group is presented in Table 30 - A - 1.    

      

As it is shown in the tables and graphs in the following pages, the values of the mechanical properties of the Chilean Oak 

(Nothofagus obliqua) and Chilean Beech (Nothofagus dombeyi), are above the average values of the US forest species 

recommended in the AREMA Manual Table 30 - A - 1 and Article 3.1.1.1.1.  That condition applies for both real scale ties 

and clear small specimens. 

 

Mechanical properties values for US crossties and forest species in small clear specimens were obtained from AREMA 

Manual Table 30 - A- 1 and from Wood Handbook N°72 (USDA, Forest Service, Forest Products Laboratory), respectively. 

 

Mechanical properties values for Chilean crossties and forest species in small clear specimens were obtained from 

Universidad de Santiago de Chile, Civil Engineer College, LIMUS Laboratory Report N° 2003 - 26 and Report N° 2004 - 58   

and from Instituto de Investigación Forestal, INFOR - CORFO, Manual N°13 de Cálculo de Construcciones en Madera, 2º 

Edición, 1990 (INFOR Wooden Buildings Calculus Manual No.13), respectively. 

 

Chilean Oak (Nothofagus obliqua) and Chilean Beech (Nothofagus dombeyi) are included in the EFE, Chilean State 

owned Railroad (Empresa de los Ferrocarriles del Estado de Chile), Crosstie Specification NT - 01 - 01 - 07 and both are, if 

not the only ones, by far the most largely used forest species in crosstie production by Chilean private and State owned 

freight and passenger railroads, including transits and subways (see Appendix II). 

 

Summarization 

AREMA Chapter 30, Part 3, Solid Sawn Timber Ties, states that tie/sleeper density is the primary driver for considering 

wood species to be used for track ties and that the ties/sleepers should have a similar density in order to perform in 

ǘǊŀŎƪ ŎƻƴŘƛǘƛƻƴǎΦ CǊƻƳ ǘƘŜ IŀǊŘǿƻƻŘ {ǇŜŎƛŜǎ {ǘǊŜƴƎǘƘ aŜŎƘŀƴƛŎŀƭ tǊƻǇŜǊǘƛŜǎ DǊŀǇƘŜŘ 5ŀǘŀ όǎƳŀƭƭ ŎƭŜŀǊ ǎǇŜŎƛƳŜƴΩǎ 

tests) and the Forest Species Mechanical Performance Graphed Data (at real scale), all these species show that they 

have similar mechanical properties as recommended in the AREMA Manual of Railway Engineering.  

 

 



                                                                                                                                                                                        
7 

 
 

 

 

 

Hardwood Forest Species Strength Mechanical Properties (small clear specimens tests) 
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Hardwood Forest Species Strength Mechanical Properties   

(small clear ǎǇŜŎƛƳŜƴΩǎ tests) 

Graphs 

 

Specific Gravity 
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Compression Perpendicular 

 

 

Shear Parallel 
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Janka Hardness 

 

 

Static Bending 
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Static Bending 
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Forest Species Crossties Mechanical Performance (at real scale) 
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Forest Species Crossties Mechanical Performance (at real scale) 

Graphs 

Density 

 

MOE 
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MOR 

 

 

Janka Hardness 
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Cut Spike Pull Out Resistance 

 

Screw Spike Pull Out Resistance 
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Track Performance of Chilean Oak and Beech Sleepers/Ties 

It has been documented that Chilean Oak and Beech sleepers/ties pressure treated with creosote-petroleum 

preservative has a track service life performance of around 30 years. This service life performance is noted in 

the REDEFE Manual and the essay, Los Durmientes De Madera En Los Ferrocarriles Del Estado ς Chile, October 

1995, authored by Armin Clasing O., Former Engineer of EFE state owned railroad.  

REDEFE Manual 

Design for Railway Infrastructure Projects Recommendations, Section7, Sleepers/Ties,  

7.5.2.1 Wood Sleepers/Ties ς Describes various characteristics, properties and performance of a 30 year on 

track service life of Chilean Oak and Beech sleepers/ties. The REDEEFE Manual Section 7 is included for 

reference, use and review.      

Los Durmientes De Madera En Los Ferrocarriles Del Estado ς Chile Essay 

Mr. Armin Clasing, a Forestry Engineer, was in charge of fuel, tie supplies and storage for the state owned EFE 

railroad for ten years and authored Los Durmientes De Madera En Los Ferrocarriles Del Estado ς Chile. This 

essay is a detailed document on sleeper/tie usage and performance on the state owned Chilean railroad.  

On page 8, Article 12.4 states; 

άмнΦп ς On-track tie durability. In Chile it has been widely demonstrated that the durability of an impregnated 

tie is around 30 years"  aǊΦ /ƭŀǎƛƴƎΩǎ essay is included as a reference document.   

 

 
 

EFE - Chilean Railways Corporation Tracks 




