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ABSTRACT 

C a n a d i a n N a t i o n a l R a i l w a y s no« have roughly 2 - 1 / 2 m i l l i o n concrete ties 
installed in c r a c k , and are c u r r e n t l y e v a l u a t i n g the m e r i t s of c o n c r e t e 
turnout ties and c o n c r e t e bridge ties. Field m e a s u r e m e n t s have clearly 
d e m o n s t r a t e d that impact loading from wheel tread defects p r e s e n t s the 
g r e a t e s t o b s t a c l e to more economical concrete tie design. The concrete tie 
being a designed element, is e m i n e n t l y suited for p e r f o r m a n c e e v a l u a t i o n 
through strain gauge mesurements. Similar measurements have not been taken on 
wood ties, and they have simply been replaced when they split, rotted, becaze 
s e v e r e l y plate c u t , or spike killed. It is believed that the loading which 
can cause distress in concrete ties has for years been also causing distress 
on wood tie t r a c k . It is suggested that A . A . R . Interchange Rule No. i'., 
Section A, Cause for Wheel Renewal, be amended by including w h e e l loading 
exception limits. It is also suggested Chat a train full of non-condeanable 
wheel tread defects be run on Che FAST crack Co establish Che coses associated 
wich accelerated rates of crack degradación. 

INTRODUCTION" 

This report is divided into four sections: 

1. Concrete CurnouC cies 

2. Concrete bridge Cies 

3. Norch American Wheel/Rail Loading 

i. General Conclusions 

Before getting into details, I would like to give you a brief h i s t o r y of 
concrete traik ties on Canadian Nacional Railways. The first records we have 
found date back to 1 9 2 2 , and during the 1920's a number of s m a l l t e s : 
installations of concrete ties were made in Che Lakehead area. Some of chese 
cies failed racher quickly, while ocher small pockets of ties rezained in 
track until 1941. In the fall of 1951, 1000 French type RS tvo-block concrete 
ties and 800 A . A . R . T y p e E or MR t i e s , also k n o w n as AREA M a r k I, were 
installed on the Drumnondville Subdivision in Quebec. From 1965 to 1967, a 
number of small tese inscallacions of Bricish Rail Type r-23 and F-27 t i e s , 
S w e d i s h Type 101 t i e s , French Type RS, and Canadian-made Types A, B, and C 

re installed at various locacions. Froi chese cest installations, it became 
parent that the B r i t i s h Rail Type F-23 c o n c r e t e tie with Pandrol rail 
scening syscem provided Che nose maintenance-free crack s c r u c c u r e , and ir. 
7 2 , CS i n s c a l l e d r o u g h l y 10,000 CosCain U . K . Type F-23 cies m o d i f i e d 
ighcly for Canadian conditions, on a 4-mile section of track west of Jasper, 
b e r t a . In 1973 , an order was placed for 300,000 CN'SOA concrete ties, and 
is was followed In 1975 by a separate order for 1.5 million concrete ties. 

1981, Che CN'50A eie design was refined inco the CN50B. CN now has roughly 
5 million concrece crack ties Inscalled in B r i c i s h Columbia and n o r t h e r n 
tarlo. Current standards state that concrete ties should be considered on 
inline crack curves 2* and over, and on cangencs up Co one mile in length 
iCween s u c h c u r v e s , w h e r e a n n u a l Connage e x c e e d s 20 H C T , and w h e r e a 
gnificanc porcion of craffic Is carried In 100-con cars. 
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