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Studies on the Forest-railway (The Second Report)
On the running resistance and brake distance of a logging train
Minoru UEpA, Yasuhiko IsHiBAsHr and Satoshi HiramaTsu
(Résumé)

In order to obtain some fundamental data on the running resistance and brake
distance of a logging train, we performed the following experiments on the forest-
railway under the jurisdiction of the Agematsu Forest Transportation Office from late
November to early December 1958. In this experiment, the trolleies were run by
powering or by coasting on the two straight parts (10 Kg/m rail and 15 Kg/m rail
respectively), and by powering on the curved part (12 Kg/m rail). Two different sty-
les of trolley were compared; the one a regular two-axle type and the other a free-
four-wheel type. The results are summarized as follows.

1. On the coefficient of running resistance
1) In general, the experiment reveals that on the forest-railway the coefficient
of running resistance shows a remarkable variation at speed below 20 Km/h, We stu-
dy the reasons of this fact from four factors ; the method of experiment, the type

of trolley,the condition of railway and the train speed.
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@® The method of experiment

Comparing the results of the coasting experiment with those of the powering ex-
periment, the coefficients obtained from the latter show the greater variation from
the mean value than the former. This tendency may be regarded due to the smaller
number of trolleies tracted particularly in case 9f below five trolleies, the variation of -
powering resistance of a train becomes very farge. It may be necessary to adopt a
suitable number of trolleies for such test.
@ The type of trolley

It is difficult to find out in the results the difference between two kinds of trolley
on the straight part. Against our expectation that the two-axle type trolley would
give an extra resistance corresponding to the mbre friction between wheels and
railway than the free-four-wheel type, the latter shows a slightly larger resistance,
We think that this is influenced by the vibrations of the latter type trolleies in the
running condition
@® The condition of railway

The coefficient of runﬁing resistance shows a difference of 0.001~0.002 between
the results on the 10 Kg/m and 15 Kg/m railway. We consider that under the same
sleeper space the appreciable vibrations of the trolleies on a 10 Kg/m railway bring
about these results,
@ The trolley speed

There seems to be no rﬂutual relation between the coefficient of running resist-
ance and the speed in the range below 20 Km/h. Then, we note that it is right to
adopt the mean value of the coefficient of resistance in this range.

2) The data of the coefficient of running resistance are tabulated as follow :

\Kind of trolley
Free-four-wheel
Two-axle type trolley r t(;,pre zrolley
Condition of experm
. State Coefficient of running Coefficient of running
Weé%hﬁail of resistance resistance
track average average
Dr % 1079 x 1073 % 10-3 % 10-3
Y pow ering 3 12~10.76 4,66 4,57~6.43 5,00
Wet 3,88~ 6, 38 3,97 4, 67~5, 68 5,12
10 Kg/m .
Dry — — — —
Coasting
Wet — — — —
Dry 2,54~3,33 2,83 2,02~4, 43 3,11
Powering )
Wet 1,78~3,11 2,71 —_ _—
15 Kg/m :
Dry 1,0~2.5 1,87 2,.43~3,22 2.85
Coasting :
Wet —_— —_— —_— —
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2. The brake distance calculated approximately from the expression (13.

2) The frictional coefficients of brakeshoe are calculated from the data as follows :

Kind of
trolley Free-four-wheel type
Two-axle type trolley trolley
Weight State of
of rail track average , average
Dry 0.361~0, 479 0, 429 0, 343~0, 403 0,373
10Kg/m i ‘
' Wet 0, 317~0. 406 ‘ 0.360 - 0,227~0, 373 ‘ 0.298
Dry _— —_ 0.245~0, 330 0, 294
I15Kg/m ‘
| Wet — — . 0.229~0.29 |  0.258

3) The brake distance under the condition of no wheel-rotation can be obtained from
the expression (14. In such a sliding state, the frictional coefficient between a wheel

and a rail shows large variations, and the mean values are shown as follows :

Kind of trolley

I Two-axle type Free-four-wheel type
] trolley trolley
State of track
average average
Dry h 0, 0798~0, 1140 0. 0989 0. 209~0, 260 0,225
Wet ’ 0.198

3. The curve resistance
1) Considering the various factors which affect the coefficient of curve resistance,
it is difficult to find out the general expression from our research.

Between the values calculated by the expression (15 and the results of the exper-
iment, there are good agreements at radii of curvature above 30 22z but some differ-
ence appears to be below 30 m.

2) There are no remarkable differences of curve resistance between two types of
trolley at radii of curvature above 30 m. But in case of below 30m, while the data of
the free-four-wheel type trolley show good agreements with the calculations by the

formula, the resistance of the two-axle type trolley increases more than these values,



