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History of the Steel Sleepers and the Latest Development
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Abstract

The development of steel railway sleepers, which are manufactured and marketed by Nippon
Steel & Sumitomo Metal Corporation and Nippon Steel & Sumikin Texeng.Co.,Ltd., started in
1982 as export products for foreign mining railways. The shape of present sleepers is basically
designed based on the shape and design method of steel sleepers in Europe and America, but it has
been improved based on the quantitative research on safety and long service-life performance.
Also, development on fastening devices has been given for improved usability and cost efficiency.
This report reviews the history of developments in steel sleepers and introduces the recent
optimization of heavy-weight heavy-duty steel sleepers applied in steel making plant railways.
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Steel sleeper plan condition
C.VR.D B.CR
Condition * Rolling stock load Locomotive: 10.2 t/wheel Cooper E-80
Fraightcar: 11.25 t/wheel (=36t/shaft)
* Operation speed Low ground 60km/h 40 mile/h
High ground 40km/h (=65km/h)
* Minimum curve speed 143.24m 12° (R=1746.38/12°
=145.5m)
* Track gage 1000 mm 1435mm
* Rail 1361b 1151b
* Annual transport volume 7000 ten thousand t/year 1.2-1.5%1000ten thousand t/year
Existing * Existing sleeper plane measure layout Wood: 240%2300 @500 Wood: 9”x8” (=230x2400)
PC: @645 @20” (=51cm)
Plan * Sleeper plane measure 260%(2000-2300mm) 280%(2300-2 600 mm)
* Sleeper layout space 650 mm 650 mm

Setting of steel sleeper
space

!

Setting of steel sleeper
length & wide

‘Rail dimension
-Ballast coefficient
‘Impact coefficient

l<—

Calculation of act load
appliyng to sleeper
(vertical & horizontal load)

< -Ballastreaction
\ 4 model
Calculation of sleeper
section force
< -Allowable unit
A 4 stress

Calculation of sleeper
section performance

X2 %<5 EFREMEEEERET 70— 2
Calculation flow for the section design of steel sleepers
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Last definitive edition steel sleeper (mm)
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Selected section of steel sleeper
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