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A MODEL OF TIME HISTORY OF RAILWAY TRACK
IRREGULARITIES AND ITS APPLICATIONS
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By Masayuki IKEMORI

The informations for time history of track conditions are the bases of decision making

for railway track maintenance, which are selection of track structure, planning of

works, giving of rectification criteria of track irregularity and etc.. In this paper a

model of time history of track irregularities and its applications have been presented.

By analyzing the railway track system and applying recent results of investigation and

method of system dynamics, system equations are set up and the processes of the states

are studied under conditions of transportation, track structure and rectification

criteria. It is concluded that applicability of the model will hold widely, although some

system equations must be comlemented by adding a few practical data.
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Fig.1 Flow Chart of the Track Irregularity Sector.
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Fig.5 Rail-Decayed Multiplier.

Fig.6 Ballast-Decayed Multiplier.
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Fig.7 Material-Decayed Multiplier.
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Fig.8 Time History of P-Value (50-PC 44-25 ; 25 m-Rail, Good-Bed).
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Table1 Conditions of Transportation.
C lass 1 2 3 4
T 20 30|10 26| 5 10 2 5
40 50
v 60 70 (50 60|40 50(30 40
80 90 70 60 50

T: Annual passing tonnage (million ton)
V: Average train speed (km/h)

MRHRIE RS (B )

L—J  60kg-6 50 N--- 4
40 N--- 3
B OEK  —C s
PIHATE
FHRKFEN () BLOPHE  Table2n &
BY
MEHE SMEtkEs 1
Z Ofth
ETELBLAIRERS  365/4 H
AT BRlE LT 30 4
DX I AE £ 500 m

b) HuEEEs kUM

A HRE LHMEREEDETId Table3 D & B 1
T, SR LI, V- VBRI, <5 F0EsE - |iUE,
BEREO$TARCE#BAEDE BB OWTEEL
r . BBAFER, REO 2R, KE H X 5BV,
2EMBISERL - VvETO Y S LD 2@, O
ERL—=VDHE L.

C) P {HOHKREELEIFORIEEE

a), b) ik PHEOKEENLOH % Fig. 9
WAL, S8HE LTS o BEREM S FRIC
0BRED PHOBH TCESHLTWA L, 21, 2
WA T FIQ.8 THHN &5 BEREILEDOEIITHE
AL L HEMBOTEWRINTVS, 3BBETIE
30 FEDBIEKREBRSITONZ OO THEE T2,
RICERS S 5N D. 4 FEIBIC OV TORIRISEIK L 72
WLILEEKTH 5.

wiz, FIg 10 KB BE» S 1 >FT o0 HERME%E%
AT, BEEESEL S CIRERGIE T 5 P EE

Table 2 Initial Values of ¥ and P.
C lass 1 2 3 4
x 3.55 4,03 5.26 §.06
P 12.8 16.5 25.6 310

Table3 Elements of Calculated Track Structures.

C lass 1 2 3 4
Rail 60 50{60 50150 4050 40
PC |44 39{44 39 39 37
Tie
w 48 41 39 37
Ballast {30 25 25 20 20 18

Rail: 50=50N, 40=40N

Tie : Number of ties per 25m
Ballast: Depth of ballas: (cm)
B CLASS-1_T=40_ v=10 s CLASS—2 T-2 v=60
o GN * SN
-+ GL e SL .
— 3 —— _— 1 [ _
H S:Saft road bed
o o
3 2 ,\ﬁ — e T
> °
~ 2o e, e %%y
SR e o | e
o BRI S DR
g 2L
- e °
% 80 50 € 50
U PC w PC w PC W PC w
M 14 39 48 4 9 48 a 39 a 4 3 “
3) 30 2530 2530 25 30 2530 25 30 25 25 5 25 5 25 pe)
Yo GLASS-3_ T=10_ V-3 . CLASS-4_T=5 v=10
S Y U -
-A
S0 o
o ? -z = 0 °
a R o
[ S S S \ . —]
- R 0
o o
50 40 50 40
PC W PC W PC w fC w

»
20

kY]
20

3
a0

3
20

3 3

7 7 37
20 15 20 15 20 15 20 15

Fig. 10 Average Periods of Surfacing.
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T 50 ——— 50 -
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® 40 e — 40 40
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> 30 30 0 4 -
|
a 2 - A 20 A Y- 4 WWW
" VAVAVITAT LVAVAVi "
s LY VIV . . 10
RB RB RB
0 0 0
0 10 20 30 0 10 20 30 0 20 30
Year Year Year

Ex. 60-PC39-30 ;

Rail:60., Tie:PC.39/25m, Ballast:30cm

T.V; cf. Table-1

Fig.9 Examples of Time History of P-Value.
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Fig.11 Periods of Rail Replacement.
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Table 4 Track Structure of Min, Cost,

Good road bed Soft road bed
CLASS T
V | Track structure V | Track structure
60 60-PC39~30-N
20 60-80 | 60-PC39-30-L
70-90 | B60-PC39-30-L
60,70 | 60-PC39-30-L
30 | 60-20 | 60-PC39-30-L
1 80,90 | 60-PC44-30-L
60 60-PC39-30-L
40 | 60-90 | 60-PC39-30-L
70-80 | 60-PC44-30-L
50 60,70 | 60-PC38-30-L 60 60~PC39-30-L
80,90 | 60-PC44-3G-L | 70-96 | 60-PC44-30-L
2 10,20 | 50-70 | B0-PC39-25-N | 50-70 | 60-PC33-25-L
5 | 40-60 50-w39-20 40-60 50-W33-20
3 40 50-39-20
10} 40-60 50-#39-20
50,60 50-PC39-20
4 2 | 30-50 40-W37-15 30-50 50-W37-15
5 | 30-50 50-W37-15 30-50 50-W37-15

T.V: cf. Table-~1.
Ex. 60-PC39-30-L

N.L: cf. Fig.9.Fig.10
Rail:60, Tie:PC.39/25m
Ballast:30cm, Long rail

It is assumed only N is used on class 3.1

Table5 Life:of Wooden Tie,

T 50 40 30 20 10 5 2

L1135 147 15.9 17 18,7 19.9 21.2

T: Annual passing tonnage {million ton)
L: Life of tie (year)

M b VI k5 Table5 DY & L 7.
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