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ABSTRACT : This paper deals with contents on the estimation of rail beam from the geotechnical engineering aspect. Rail beam is
reinforced rail installed on the inside and outside of rail to prevent differential settlement during the construction period of railroad
crossing construction. Such rail beam is frequently being installed to ensure stability of existing railroad facilities because of increasing
constructions of underground structures crossing railroad in recent. However, there is a difficulty in design due to lack of design
standard on rail beam length. Furthermore, derailing accidents are also occurring as a result of rail beam length shortage. Accordingly,
this paper presented flow chart based on the classification into soil ground and bedrock ground for the rail beam length estimation.
In addition, case study was conducted on rail combination and location through which effective rail combination and location were
ensured.
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Fig. 1. Type of reinforced rail

22 >> Design of the Railbeam Lengths at the Roadbed



(¢]
r

i}

L2 L PN
i)
o

on Feho] 4A WAo ol
e Aol FrTEEe st
dle] golmet o FobxA| Hrk. w3t
:74040] OlE;G O 7 20m=E /\-17_-" ]‘—E 751_?_5
o] 7o) Aol W oRE AT Y= A
olFE H NS FARIA Faue] go
o] S5l Yol Fulo] ZAste] b4
= o= Uepdh Esk 2o uagt 2|sky

Al AFEO] wHEE R WSk daf g A =
wlo] o] Rzl wpslx] gre Aow Uehr.

l_,
m\l
o

2
ox
]

:L
1 il
N
_<‘>£
o
i)

(

o= or ol

=]

£
e,

¢

L
lr
lo

%9,

filo ﬁlﬁ fu
22
o

1o i
f u)
eI ST S

L g

N
= o 3o
ol
_L4

N
01
r r:L

-

aL
A

&
el

e

|

20.000
‘ (25.750) ‘
4.300 11,400 4.300

[ (e '|' T BE3 ]
e T S

4500
-

98630=6210 s
A s

STEEL PIPE #609.6%9 0X12.500 A5+e/2=60

505

4.700

 E—

504 3000 bag

5.200

Fig. 2. Example of rail beam design
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Fig. 3. A station derailment (Ministry of land, infrastructure and transport, 2013)
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Table 1, Parameter by analysis application

. . Unit weight Elastic modulus Friction angle Cohesion Poisson’s ratio
Classification 3
(kN/m”) (MPa) ) (kPa) v)

Rail 76 210,000 - - 0.30
Sleeper 24 30,000 - - 0.18
Ballast 15 40 40 5 -
Roadbed 24 60 32 10 0.32
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Table 2. Numerical analysis cases

Classification Location
Case 1 Line section s
Outside reinforcement Ballast
Case II Line section —
Inside reinforcement Ballast
Curve section
Case III . . i
Outside reinforcement Ballas
Curve section
Case IV . .
Inside reinforcement

(c) Case Il

(b) Case I

(d) Case IV

Fig. 10, Result of settlement for railbeam location

Table 3. Result of settlement for railbeam location

Settlement
Classification

Left rail Right rail
Case | 7.36 mm 7.36 mm

Line section
Case 11 7.36 mm 7.36 mm
. Case 1II 7.49 mm 7.58 mm

Curve section
Case 1V 7.49 mm 7.59 mm

12 7.58mm, Case I[VE 7.59mm=ZA 72| 5Lt fé‘,r‘)‘]-ﬂok
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