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A Study on Wearing of Rail and Adjustment of Cant in Accordance with

Increase in Running Speed of Train

A Fx T BTl 770 F ok
Shin, Gil-Cheol Joo, Bong-Gyu Chung, Sung-Hyun
ABSTRACT

Subway routes 1~4 were constructed in gravel roadbed track structure in consideration of the technological
capabilities, construction cost and duration at the time of the initial construction. As such, 224.8km,
approximately 81.2% of entire length, of total length of railway track at 276.9km was constructed on gravel
roadbed. However, improvement of gravel roadbed to concreted roadbed began in 1998 due to problems
including frequent repair works and limited time application for such works caused by occurrence of tract
distortion during operation as well as lowering of roadbed functions and generation of dust caused by
frictional power, impact absorption capabilities, abrasion and crushing of gravel on roadbed. Currently, this
improvement is continuing with target of converting entire route into concreted roadbed structure. Therefore,
this Study modifies formula for setting cant, analyze the correlation between wearing of rail side of the
curvature and cant insufficiency following increasing of the running speed of the train, and to present the
directions for fundamental review for adjustment of cant insufficiencies at the time of improvement of gravel

roadbed to concreted roadbed that is being implemented on the operational tracks of the railway trains.
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hc = L x sin® - Ho(1-cosO©) hc = L X sin® - Ho(l-cos®)
L =G/2+ 904 = 1,654mm L =G/2 + 904 + 1,654mm
0] 6 =tan' - C/G (=0.381966) 6 =tan' C/G (= 1°0844.75")
A7) % (hc) C = 10mm, G = 1,500mm C = 30mm, G =1,500mm
Ho = 4,750(Z}==0]) Ho = 4,750mm (Z}&39])
* hc = 10.92 = 11lmm o he = 32.12 = 32mm
qc = H; X sin® - b; (1-cos6) qc = H; X sin® - b; (1-cos®©)
Hi GFg2dst A2 #9]) = 3,750mm Hi GFdst 248 o)) = 3,750mm
e U= 6 = tan-" C/G (=0.381966) © = tan-'- C/G (1°08°44.75")
¢ | A7 (qe) C = 10mm, G = 1,500mm C = 30mm, G = 1,500mm
by = (A&F%A -G)/2 = 1,050mm by = (AFEA -G)/2 = 1,050mm
“oqc = 24.99 = 25mm Sooqe = 74.77 = 75mm
ge = Hy X sin® +(G + b; )(1-cos©) ge = H» X sin® +(G + b; )(1-cos©)
H, Gttt 24 #o]) = 400mm H, GFFstet 24 Fo]) = 400mm
9= 6 = tan-* C/G (=0.381966) O = tan- C/G (1°08'44.75")
H71%(qe) C = 10mm, G = 1,500mm C = 30mm, G = 1,500mm
by = (AFF&A -G)/2 = 850mm by = G}F$A -G)/2 = 850mm
L oge = 2.72 = 3mm Sooge = 8.46 = 8mm
qf = Hz3 X sin® - by (1-cos®) qf = Hs X sin® - by (1-cos®)
H; (573 3°]) = 1,100mm H; (57%3%0]) = 1,100mm
A 6 = tan-' C/G (=0.381966) 6 = tan-* C/G  (1°08°44.75")
WS35 (qf) C = 10mm, G = 1,500mm C = 30mm, G = 1,500mm
b, = (2,500-G)/2 = 500mm b, = (2,500-G)/2 = 500mm
. gf = 7.32 = 8mm Sogf = 21.89 = 22mm
F4olM et o]l HE T (Box¥ESH FA0EE R=250m2 TF2E WIATF AEYES Auud AE
20mmely Al 2k |1 WS F57mm, €15 F17mm7}b Z]2ojAY WERF Ao w g AF
@rle] AMgesl Qi Ao veitov, B A% A AERS THSLA A AAA AEA A
712 1% 2= WI3ATE AES A9(EHE A¥REE, PUE 10mm, 30mmI¥A 242 Y58 7]
#F(qe) 2F25mm, 75mm, £1Z8 7] H(qe) k3mm, 8mm, ¥o]H 7% (he) ¢F11mm, 32mm, 5473 WSHY]
ol =

F(af) °F 8mm, 22mm= WE A A FEEEIF)TAR Q1T ZA7 = Aoz et

%
°F32mm H9 Ws7F A7H, AE20mmAY Al °F64mm AP ®s7 Qe A
[e)

ol Al HapA AT
o7 UvEbgth oj- Y dAxbd B MEHS] oF3.28)7t "t RS & 7 Lk o] E T dA
MNETANAE A7 Fod At F7] A4 A71d8] A18F(AAAR) A3F Aol HAH(HSHE B
W AESHoZRE #H2 2447 250mm oW E A E Qo] AE Ak mE A HEY AR
2 itk AZbEh gy AlE Alels REEA] #ERA L o] & Al slo] niEA sk e AR
A=
3.5.3 A%y A5
S Ao Aol MER WA A] AFIA S} AFsA(E6)E Farste] Ak B2 st S
Ak AF9dofl s ME30mm, £H4mme! 48EE R=399mE A 43te] AE10mm A4 A] 2}Fo]
& %07 7Y uot S o R V|gd W F AHS AEuy w7y guh
¥6. AFIA S} A=A E(A )
. - ) ] g e AN S ETES
oo 5 Fol | ¥ o = ¥ o | Auzg® | A | %%
TZE=53HA 4,100 5,250 4,850 3,100
A% A 3,600 5,150 4,250 2,000 1,100 1,650 50 24,000
215F 3HA 3,200 4,750 3,750 1,808 1,600 R




7. AsA AR A% £ A9 A58
Aol HFFow Jledu e Hd5eHA o]l & %o ® V| edu o] AFEA
= NERIA A (C=30mm) » NERIA A (C=30mm)
W=24,000/R= 60 S=4 CX h/g = 22 W=24,000/R= 60 CX h/g= 22
= 1,650 + 60 + 4 + 22 = 1,736mm = 1,650 + 60 - 22 = 1,688mm
714, @ W &% (W=24,000/R) @ R : ARAE| o714, O W : &F (W=24,000/R) @ R : F4RA
@C:7E @S : 2y @C:7ME @S : 29
® h: dddelN $3E Adkzo] ©® h: #HYdHAN S4F AdEol
® g ALy ALFAHE A2(1,500mm) ® g Ag¥ ALdFAHe A2 (1,500mm)
= AERJIY F(C=40mm) » NERJY $(C=40mm)
W=24,000/R= 60 S=4 CX h/g = 29 W=24,000/R= 60 CX h/g= 29
= 1,650 + 60 + 4 + 29 = 1,743mm =1,650 + 60 - 29 = 1,681mm
o714, O W : & (W=24,000/R) @ R : IA1t7 3714, © W : & (W=24,000/R) @ R : 4177
@C:UE @S &Y @®C:AUE @S: A9
® h @ dgddelN F3E AdEo] ® h:HgdN FAE AdEol
® g : AL AT A2(1,500mm) ® g : dd¥ ALFAEE A2 (1,500mm)
AE 30mmeollA 40mm=E Q1A © ME 30mmeolA 40mmEz AFAl
= 1,736mm - 1,743mm = <&7mm = 1,688 - 1,681= 7 7mm
oA WEF 10mmAA A FHOZ 71gdue] AFeAE STmmz vehton, Aakol & vk
Zow Jledue] AFIAE A TmmE YeEbETh ol MEHER 3, 4549 A A A 7
g]7]o] 50mmel HS A o SR AEIOmmIY A F, F TmmE FAHEAA L] AE L
A A BATE i Ao ® vebth obg] 87 197 T 9% 334 R=692.4mT it A AR EAS 3
PETAOR M Al AA NEE 12mm 24317 98 AEZRD 2+ dlolg & veld Aot
#8. NERF A, ¥ va(R=692.4m)
T iy = A& A E & 9 s 7 v 3l
WA A 315m(¢+3}=4 123m, €4 192m) 68mm 4mm 21mm
WA 5 315m(£+s}=+4 123m, A4 192m) 80mm Omm 21mm

1127




—
__ T = & ol
II:, posed B 0] &=
)
33 | = mﬂrﬁ HL
, | ey . o
o = A o
11 o ) ~
L L ol ]u % _,mw n:mw 7o &w 2 o
Wmn% m%ﬂoﬁ Mﬂmﬂae._ _w..ﬂﬂl T
M.mﬂﬂ! Eoﬁﬂ7 ﬂow_rrwﬂo_ Jw_ﬂ%ﬂlum_tﬂhlr
< R %ﬂlm HJMWO_H 7LU1%WHOIQHUE
* T T
D ) ﬂﬂxlﬁ o @ 5 2 %_ﬁmﬁmr_ )
| w " . ~ o o AME o = L
= o o RGN o= o a = o dp B ol
NI 3 T oF T ) ro o+ Urya ~ © o i
H_T Lf ﬂu‘_ <0 R ;OL EO . o <0 0 < qlb_l ‘_?Fﬁ N ll
ﬂmei 5 oF dﬂr.mwiﬂref_/ra E;_L@o_eﬂ = ﬂ% 7
=27 2 R w52 2 W ¥ = = F 0 o o N @ -
PR 3 %1oﬁgﬁgmz_z — T b - ) 3T
oI‘mL7 | A QQOMmL;Ll;o ,_idl(\MHA o _;IOﬂII i
éa_ﬂuﬂﬂﬂa mlﬂﬁ ~ ﬁAEoo_eﬂﬁlo_ﬂnugua ) W ~
i N i7%ﬂﬂ 4@.}4:@5 et W CE To
o o o F o oy R 9 O o w O y Gl
,1_30 T %@ﬂqa iki)?xt ol 3 i
T nK 3 il E H o < 3 % 7 M o F o IS 14 = plo
BT o CER oz 1%3%@%q%@@ag Hoow T ;
_ g = S0 B T Vog_yn 4 mMé_ﬂ;um_wro% it ™ °
# OM I O — W %0 T T n_Au_l _ ﬂn/- LE»O =0 ) o 1r_| A.._ v ‘.lﬁAr
g %! | = ® o X = — W o oM o B o
ﬂo_ill ,wﬂq%_v N HTL}LOWMEHQAILHA.I ‘&ﬂﬂw‘_ﬁl - = "
Ro N T Nl 7ﬁu%z Y B .z a
| u H?eoﬂ uﬂu‘%?%mﬁfmoﬂﬁoﬂm_ﬁef s T £l
@mﬂu i“ﬂdl.?ﬂLﬂxmﬂ&mmﬁlﬁ@@&omoﬂ A z.#o@um - =
- —_ = pare
T o &&%%%ﬂ%tuE;og%oeﬂ7zﬂ 5 ek o
JE Ed;ﬁ@@ﬂrﬁuﬂﬂm;uﬂ.ioﬂouiﬂlﬁz_ﬂo hﬁ %émla N Nd
mloﬁ ﬁull.n_mo ldﬂ&ﬂoﬁ.]‘_oeﬁaﬂaaTzﬁﬂ_z,_ ki dﬂﬂnl %o
T m%og?#Anw%ﬂwTEoLN@ﬂHE % 0 o
T N g &L W om o~ 7 o R0 5 5 = o o y P ,
ANE E%maé?ﬂd‘ﬂﬂAo%mﬂﬁmﬂlﬂm%} o m% m_x o
TR uéeloﬂﬂﬂllﬂ]Eﬂ ! LA e;o‘_ _ Juﬂ
0 _ K D w = o S ~ v fen i . W X~
B i ] @%ogﬂaémwgywwﬂw 5 OE¥ wooh B
_ﬂl_ﬂé mE:LMMﬂloaoﬂaﬂuuTnmom,AoﬂoMoﬂl@L = U%JSMmaiLﬂ%
R wém%%mQﬂw%wzzs% T £ ) ﬂwwﬂ”54
_ HTo]dlAUﬂ_lo,l‘_xanﬂhﬁotiEatio7 o ]Vl ﬂﬂ).eo_o
™ 2 oL P b = ol W — ﬁujmﬂMl oLﬂ_E@_ZS
el dxo - Jxlurmmwﬂa ogE ™ £ W %Eooéﬂ%uWAL
K s i@MﬁIEﬂ m_anﬁHLo ﬂﬂﬂo = %2.;. ;.D.;
T ﬁlﬁoiiﬂmmbfw %Ea%%ﬂ_o&% N mﬂénﬂwu“ﬁp
= T :
dr.xo OJMoEmmutﬁTxm_wVL%HTuxmm] B - Eﬁmﬁé%.z
s wx_]@ Eo1r_§ = M moﬁ_wfw | =2 0 w1 2o T : = Hr ,,Mwuﬁ
2388822 < ~ = 8 JZIL O = 5 ,.T:\ ol = iy ﬂ_tW <0 = ‘WH - — <
. d.ﬂ_f ga]u}»lﬂmugﬁ} max_.{wumnoyﬂiﬂ_ii 2 ﬂﬂ]ufﬁoma_/ui
n TR wkimﬁ%ﬁﬁ wgmaquaﬁ QWQW%WH@%
) [ = —_ —
:.lt.: _E.: Wmﬁ‘mm&lﬂmﬁ_ ﬂLHEwALJMAﬂEOJﬁMﬂ_AUIJIOHOq? ;4‘EWU‘§|MOE@H_I,¢AI
< ny_gv;u T ofagph@ _%p‘huwyﬂﬂ@
NI %@@ﬁﬂ@ﬂﬂ%%ww &%ﬂ%%ﬁw,%
g )ézﬁ@awﬂﬂeﬁzo% o,mwrwu@“_bw%
ey Perw AT = ,ﬁiwhmﬂ
& HE %ﬁwMﬁ%E T
nf_zoav&‘omﬁ,%g
™ 1o o i
Ll. 0 7 Jlanﬁa_x
KA . ,Q»A]
N o oﬂoljzl
P
©




