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STUDY ON DETERMINATION OF GRADE IN RAILWAY LOCATION

By Yasuo Kuwahara, C.E. Member

The characteristic of service required for
railway is to supply a speedy and safe mass
transport (freight and passengers) at a low cost.
To locate a route capable of displaying this
characteristic, it is necessary to make the dis-
tance as short as possible, grades and curves as
few and gentle as possible according to the
given geographical conditions, and especially the
grades have a greatest effect on the comparison
of proposed routes.

In ascertaining the relationship between such
route conditions (especially grades) and require-
ments of train operation, it has hitherto prac-
tised to use a method of comparing equivalent
length as converted by the mean resistance and
a method of load-speed curve. In spite of seve-
ral merits, these methods are liable to some
inconveniences when they are actually applied
to route location. The author, therefore, pro-
poses a new method the method using route
and operation-resistance diagram.

The route and operation-resistance diagram is

a graph consolidating train resistance-distance
curve and tractive effort at wheel-distance curve
by the parameter of speed distance curve on
straight and level track. This graph enables
us to calculate and elucidate various matters
concerning the route location (such as equivalent
length of route, power consuption, nominal
tractive capacity of locomotive, momentum grade
and running time) intuitively and easily.
Using this method, the author elucidates
fundamental matters of grades in location of
route. He takes note, among several {actors
constituting a grade, of the difference of heights
at the start ing and ending points, the difference
of heights of the up and down train routes,
strength and arrangement, the maximum and
the minimum height, and makes a careful study
of them, Practically, the author also studies the
comparison of J.N.R main trunk lines and gives
concrete examples for route location study
relating to the grade improvement of important

trunk line.






