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The Evaluation of Track Impact Factor on the Various Track Type in Urban Transit
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Jung-Youl Choi - Yong-Gul Park - Sang-Min Lee

Abstract Impact factor of concrete and ballast track which has been used in Korea railway was applied to equation
(1+0.513V/100) from AREA. As the use of this equation, overcapacity of track design might be occurred. Therefore, this
study compared impact of ballast track (well, bad) and concrete track (sleeper embeded system, rail floating and sleeper
floating) by field test to analyzing dynamic effect of track structure’s characterstic and wheel load on service line. In addi-
tion, it suggested a method to generate reasonable impact factor on each track type.

Keywords : Track impact factor, Field test, Track type

2 B @A A AR A Agetn A AEFHASE
O B A5 o] AE g 9 g B

At e AETEs 9 AEEAS wdsA 2
ABAT A5 TR A s g, 2o s =

&5k BARSFY B3k, Z F42 Daprt Folsh wAgRch ol 2
2 Bhe)sh 2 EAR@UAL AR A, ALFRGAE, AR FRI A0 @
S, AT A TN AT £50 FAE HAsl] AL gl o T 5y
Aol mote] AT W YT W, BAeleh ATAT AETFZE) BAE el AEFAC
MO ALY & F Ax AV AT,

?_

('I

A T 714 ¥ 3(AREA)S 21(1+0.513V/10
£5 1 9o o]gd GAFAZA Y F
of wre} ohEAZE B AA 7 Tt “d
959 T4 g el wet ﬂuOH
A ]}\ﬂ“ x].7‘_:l—;q]1:(1:/\1— PARSIIEY:

fa

o O{N' o

F20| : A= FAAST, dF

%
o,

#

i
EN

>

1.M = 2. XMEH

AR T ARAA A RSk Y A FAASE v 21 HESH N
FAE7IEHUS(AREA)] A (110.513V/100)E AH8sa 9) B AT gtz A4 Aek o] $AF A
TH2]. AREASIA Akt 22 714:4)S 2528 9] 100km/h A DRI 5 W BeThe 2w e}
o oial £ el G oF Lol FEATR AN 00 T e i selon s e e
S L= o = - p=3 S s Ay o =
A Y AEAA A AZ WD Z2IYE AL BF FY ﬂ]c Al 2B 2 ;L_ui_g]_oq QuiA T 77k, Bl Z2E A
A M gww glom oleld s A g A% Eegote SR80 HoHGD, BHTe nE
F AwTEE) AH ATEAE Mol o go e e iy “
oe 74]«; sfwow} ; SEE! iﬂ}ale]mjii 60kg Yol o0& AHgHe AU Mol YRS By
S5 sletely] 8] A mAE BEeto] AAFA) 2
AxF ksl Ao Qlom A LM AL FAHAES A7 aqﬁiq] o }_ﬂ/\ijﬁ]}\é ?—;}04 e v
A D AR g Aol ek ¢ glekomet L TS0 TS TE_O_" Tabde 1) Fie 12 h
A2 aFAAE ARAEEY S A EPhL s &

z]igiaﬂmoﬂw qﬂ_a}%g—@ Fasgor 539 2.2 3% 83 FI7IBI0]

% =
A &% HolElS o] g3t ARFAAS} ARAA A A& oy 7ol
%

bl A AL A 3 Al ARl 2k s

© AmTAAT 71Ee) vlng Fal Ageiziof W 4 §%o BHS selstua BB Y FPY oQuy
H A AR T4 sEa PrhskaAt skl o 2% AEFRIAOAE At &FZH S FAEA O
w 5744135 MGC - Plus (Data Acquisition System)el] #]

1351 = ™ o o] g3te] BAF AT AR

TDARR} M SR B IS A - A= B A, 2 A™ xR a3 o) gafo] BAslt €Y
E-mail : cjypassion@hotmail.com oA ZHEAA = T4 &FS eFLA &F E ANS

[e)
IMenE|atiatn EE e 8 geta) As7H Qo] oA o7 =4317] 9Jéll Wheatstone bridge



SAEE AETEE AESEAL I}
AT =2 M14E M3Z2011E 6€) 249

Table 1 Properties of field test site [5][6]

Concrete Track
Ballast Track
T 8 Elastic Fastening Sleeper Floating
Rail Floating
Bad Well E Type B Type L Type P Type
FIES(MGT) 35 6.6 oA g A) 0.3 oA g A) 2.5 3.1
SHWA(R) B ER ER EE EE EE
4 4 7, 60kg A, 60kg A, 60kg Zh, 60kg A, 60kgs Z, 60kg
A AR R FFb A7) A5
ARG FHALGAS 1333 14.54 16.77 42 189 14.14
(KN/mm)
2 & PCHE RC Block | Precast Slab Panel - RC Block PCHE
5212 (mm) 625 618 625 634 625 625

. A AREA Al 2EE A FEAZHATE VR EAEA Fx)

1 T 2 0 P E 1] ETl £ w u U]
Taminfrac) Mewsured ValwefSerwin)

Fig. 4 Measured results of the wheel load calibration
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Fig. 5 Example of measured wheel load on each track

Table 2 Occurrence of measurement & Vehicle velocity

Measured times | Vehicle speed (km/h)
Track Type
(No.) Min Max
Ballast track(Bad) 38 41 59
Ballast track(Well) 44 28 47
Elastic F i
astic Fastening 18 5 20
(E Type)
Elastic Fasteni
astic Fastening 36 31 39
(B Type)
Rail Floating 18 5 80
1 Floati
Sleeper Floating 0 0 45
(L Type)
SI Floati
eeper Floating 45 18 7
(P Type)
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Fig. 6 Results of dynamic wheel load on ballast track
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Table 3 Passenger loads in Urban Transit [3][4]

n R 4894 A (KN)
A | B | AR | B0

H]gﬁ_ j;io] »Lé%;?@i} 1489 | 1607 | 92 99
HEQ 77k ’iﬁ;‘iﬁ; 899 | 96% | 55 60
b PRI sy | sy | 3| w

Table 4 Static wheel loads of vehicles on test track

Concrete Track

Ballast - - -
Y n .
T 7 Track Elastic Fastening Ral_l Sleeper Floating
E Type |B Type| F loating | [, Type | P Type
34 8%
53.7 482 54.3 48.2 48.2 37.7
(kN)
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Fig. 10 Normal distribution diagram of track impact factor[7]
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Table 5 Results of the screen classification test

A 53 A T W (%) -
(mm) Ballast (Bad) | Ballast (Well) =
224 33 28 0~5
315 60 55 5~35
40 82 72 30~65

50 96 94 60~100
63 100 100 100
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Table 6 Test result of abrasion ratio

Al FT5 Ballast (Bad) | Ballast (Well) 7154
"R 5(%) 152 82 25 o]3}
120
- Ballast Bad
100 L Ballast Well
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=140 0 10 20 3 40 st Gt 0

Sieve size{mm)

Fig. 11 Results of the screen classification test
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Fig. 12 Results of impact factor on ballast track
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Table 7 Comparison of measured track impact factor by applied on standard deviation of wheel load fluctuation

Concrete track
Ballast track - - -
T3 Elastic Fastening . . Sleeper floating AREA
(E) Rail floating
(A) Bad | (B) Well | (C) E Type | (D) B Type (F) L Type | (G) P Type

ZAA%(10o) 0.4V/80 0.3V/80 0.18V/80 0.19V/80 0.15V/80 0.23V/80 0.18V/80

AREATH] (%) 98 73 44 46 37 56 44 0.41V/80

FAAG(20) 0.8V/80 0.6V/80 0.35V/80 0.38V/80 0.30V/80 0.46V/80 0.36V/80 ’

AREAT|H] (%) 195 146 85 93 73 112 88
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