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The Characteristics of Rail Temperature for Track
Maintenance
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Abstract

The rail temperature is important to preserve the joint gap for standard length of rail and to
determine the installation temperature which has direct influence on the rail buckling and
failure in welded part for continuous welded rail{CWR). Therefore, we have measured and
investigated various characteristics of rail temperature for each kind of rail. As the results of
this, the correlation between the atmosphere temperature and the rail temperature which is
commonly used by Korean Railway should be reconsidered. Also, the daily highest & lowest
rail temperature was occurred when each temperature is higher and when it's lower. For the
light rail, the rail temperature by the sun-light increases quickly and decreases late. But the
time where the highest temperature is attained is same. There are some differences between the
shade and sunny place about 3.0~4.0C. The temperature of rail web is almost close to the
conversion rail temperature for rail expansion. The wind of 1 m/s has an influence on the rail

temperature around 5.
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at 1.6 m and 0.3 m above the ground

g FHY HALE B 2H E AL
< glej] tﬂra} 4% Hd =7} %’E—S— 7}
1 )}
H o) LEQP 7l g Hlmz‘s}ﬁiq-

ig. 32 Wi oF Uedn Hdy o

i 30kg &2

S
50N e

? 6y 189

250
B

4 ] 12 16 20 2% A 2

Fig. 3 Graph of atmospheric
temperature and rail temperature

EE 4537 BF e 9 Zo] wm=
o AL Hde eEE A A7) Azt
o Hi 2=yt S HdAe W Aol AY
UL e =A *13}3}01 optollE 7hHE ¥
d& E] BF 22 252 grh ojxe
FAE HLdLFE % 8 &) 27) MEd F3
dl= X9 Wy} gksin opzhe WAl o)

flo] i Eell 387 HEe f@Idel zpo)s}
A& Aolgtn AztE)
713 HY ex9 olrt Hoz 5= Az

=

|

=& ste =28 / 34/ A13/20004 /21



FEI - MAE

& 11~154]8) A|zhejolR)gt 12~13A]9) Afo]o]
85 %ol™ 7)ee 4+ AT Aok

33 e BH 2t SR 25
JUe BaFol BE TEAHC 05~08 %)
d #&3e FFoz d Lo 33, AT EL

2% ZoldE 20X we Wo] opich(Table
1. WLl Hoke) BAB 5 FANAE ¥

Table 1 Thermal conduct ratio at 20C

2% %cn? Es% T 7t A
&%) 1.00
F 1 o7
= | 0.889 BEo Alw F
gzu)E i 0.486 BEo] Al F
0S| 018 A9z 49
" 5%%702}) 0.086
37t 8.06x10° 1694x10°~9.17x10°
238E | 264%X10° |1.94x10°~3.33x10”
¥ 142X307 29 < 1/700
F71 Y 614x107 &9 oF 1/16,800

, g2l Rol7t ATk Yzstel & R

=27 AFde AYE Fig 49 2L I}
AT - ME 2 1043 Ho) o=
50Colth d7he HFdH 45CE 43 F9
Hdie 22 dx 199 70Tt £F, @<
WEGS mm)e &5E FAEEe AANA &
o FxRo] Auo] ¥ldtd 15~20C Rk
34 7|2, diY, &dB ¥ £d9 2%

gy 2xE Y A @ ¥ ollg =
Aolud Ax LB aRE e BAde Q%%
agn AydxEez 7, dY, 88 2 =4
o =& A

22/ a2 H e =2 / H3A/ A15/ 20004

' 8% 169
:6 50
- daes
o
40
30
5 $2°C NE O
0 AT e
A
-5 -3C
4 8 12 16 20 24 N2t

Fig. 4 Temperature of each part of
rail

Fig. 55 3989 dz gdr 257} gY

o ok ©¥ e
w L9 aun
)

o
~/ P G
4 hY

7N i 60kp el

Fig. 5 A atmospheric temperature
and temperature of rail, slab and
ballast

LEHUE 45C, 71LRur 215TC A43t4

t e 60kg CA a8

<

o

g*ueo‘
50
40
301\
20
10

+20p
+10

~, Pal

4 I“ ) ."“‘. [" -..' ' v.\‘ PN o -".-
i /\\{,f‘ \-G.A.jfv VAR i
0 ~IE(Ie) 8
2™ 4T 5161 714

Fig. 6 Graph of annual highest
temperature for 7 year

. olo] tiatle &6 AEsF Basio



3.5

e

Qzrel 7 9 dEshe ve 7
e adze Yud ol dg
ex7 3y % ooz HAW

FREv Y L ojBoR He Y9 %’i

gl Fod 25

I 8% 169

8 10 12 14 16 N2

Fig. 7 Comparison of temperature of
each parts with rail expansion

4y 288 24v)z AUy dAEg =
T oHde AFe] HYel ofm FE Lxof
7% APEAE 28] skel Fig. 73 o)
£E ANE dde 9 Aadl 2RaAT #Y
of MA Wgel mel dgEo] 9T 2 Fof
e, 1 mEe] F3 o9y 2zt 91X 17
Zx 2% ARAel B2 A mAST o

agzelN Bye exl A @i HY
sl 714 A7k AL Yehn Atk gge

2 FYBY FH ok, 2 ool $2HY %
3 ofehel wAolE, AWE 0~25T £& &%
ol %t}

36 B2 2o uizto] o[st i3

Y 259 7128 opgele A9 2 F3
die Exe das ol £3
< SXE HARL ®He &
whet T gkell zbelzt Qle
o] zpojrt Ayzith EF, o] 4
zﬂ:o Bl-‘—q

713 ¥Yd 229 43 #Ae A8
I d e HHaA)dME n@dsR T g
N 3 IR Ao thEly sjoloa] =
A}k A &[5)& Fig. 8o ehAT)

Mt #e
wh dLEE(C)
35 Y
30 F
25 b
20
15F
10F RS (°C)
y) 1 L F g —
10 15 20 25 30

Fig. 8 Relationship between air
temperature and rail temperature

719 EHELL Table 19] Yehd AxY
Bl oF 1/1,2000]7 Ao)x] @y ooz

=L etsl =28 / 3/ H1=s/20004 /23



TS - MAE

Nel dge sim Utk whge] Brhn sk
e ddwe BANE A GHI ol A
19, @Y mdel A 9\ A AALR
A0 Ay x5 WA F&o) waw
HESE B LEE 7o Aok

Fig. 9% #7+¢ Fote] A9 5948 7120l

P

>

O

50t T 7269
. TN e ag 23R
e
5 aop Xaoe
o

30 g

20

~2.04
w

£10

e
w oL,

4 8 12 16 20 24 2

Fig. 9 Wind influence on the rail
temperature

d g 33 goz % F50] 015 m/s<d
ol e %2 F%0) 1.0 m/s gojth 12
A7 dY =& vl o 5 T xpolr}
A7) Ak F, dd 2E7F 500C FIoAMe
4% 1 m/s9 H} o] ¥ttd #Hd ¥&E 50T
Wl %7 Qe Aotk

Fig. 102 ¥ 2% ald &= ¥ste] A
ANEE & weo Agzoltt ALdE 7HEE7 9
sl ER|(300Wx3, 100WxX2)E 12y F9
AT ol ZAHEEHIFAT. £, gLl
A Im golm X FF7iel st #H L
Aoz $FHAG TEHLE 1 m ol 94X
M FF FHAZ FAHT gholth

284 U9 2xE 37 AT FiAx AY
W3lalx) AT HYd F¥ OF AR Qs
Az BAQ =% & 23 WY, §F
d 9% &7 A= Z& zx wstEan vk

PO

3.7 2 2z 3o Y

3.7.1 B 2rol HAZE HE

24/ B2H o3| =28 / H3AH/ H12/20004

t 8@ 269

25()

S " TV e

20

34m/s 2.2m/s
C— 37—

10 12 1416 182

Fig. 10 Concept drawing for the
test of artificial ventilation

el FuolA 147 2R AL L=§
2] gk 7o) Table 2, Fig. 110t} o] Sel| A 39

Table 2 Annual rail temperature

g3 E5(0) 9% £ 9HR(0)

W AT T Rl | A | Ax | Aol

1 21 -14 35 27 8 19

2 23 -15 38 31 14 17

3 . . . . . .

4 41 0 41 33 19 14

5 49 6 43 35 7 28

6 49 12 37 33 8 25

7 50 18 32 31 5 26

8 56 16 40 33 8 25

9 48 10 38 33 7 26

10 41 -3 44 34 6 28

11 34 -9 43 32 6 26

12 25 -14 39 29 13 16

a7k 56 -15 71 35 5 32
$e 2379 nFoz 23HN Fagonz
Ferglo] Qi Ay Hu Hd 2=(8EF

14419 56C)2F HA HY L=(RYF 244 =
£ 04] 3084 -15C)] }o]& 71ToIYTh
T, 7134 Age 93 AFE I3 @&
o 2Ry ASECILn w2z FTEA)
9 Hoz HYLEE ANY Yo2 F3T F
8 Age) dz ddexe HEAe IF



o
H1
e
.[E
m
{0
e
&
e
Mo
Hl
1o
n
oX

2%

800 wanz, snes B
0 susngs a2z
s0 W aznaes
A NDHEES NN | A

F TR

12 3 4 5 6 7 8 9 10 n 12
L ]

Fig. 11 Monthly rail temperature

(1984. 8. 10~1969. 2. 6) 83T (56~-27), A&
(1943. 8, 24~1927. 12. 31), of7(1942. 8. 1~
1923. 1. 29) 80T, 7§(1942. 7. 25~1915. 1. 13)
79T, (1988, 8. 10~1969. 2. 6) 78T (52~
-26), F5(1939. 7. 21~1943. 1. 5) 76°C (57 ~-19),
T 24(1984. 8. 9~1969. 2. 6) 72°C(53~-19), -2k
(1983. 8. 4~1915. 1. 13), EX(1924. 8. 18~
1915. 1. 13) 69 o]t}
3.7.2 27t HY 2 H2
Table 214 37t By &= W3 He 5
dFol ZAE 35T(142)00 487C. 05A]¢ 137)
olien Haw 79%F° FAHY 5CoAk 2
21, 47 &% ¥kl 4 FHgxe 27T
Y)~-35C ()i, 9 HaXNE 5T 7Y ~
19°C (4¥)o] At
3.73 27 M - X 20| AIZiY Hx
Z4212201Y) T 43t H1 - HA FY =
M BXE Jebd Zo] Fig. 120t}
7+ Hxm Lxr wAs A7te 8:30-~17:309.
ixge] 9ok Izt HA x
W OEYE 23:00~093080% Hu &
& el 105213kl dH B E o

TEAM 47 H3 -
1 Z =2 AT, 2%

&
g Az gol wasm Ug

HA Hd

11T

2 A
AT T
OtR BuNE
o1z nug

1

\
A I
\ i 1
7 %,

P

00 01 02 03 04 05 06 07 ©8 09 10 1' 12 13 14 15 16 17 18 19 20 2t 22 23 24
N2ha

Fig. 12 Distribution of the daily
highest and lowest rail temperature

EF, A Ha o Hd 2% 26T oY o
T 2F 1:30~3A)d, 25T o]5tY W e F
Mol o] FAstn ow, oy Axe HF
AILZE 2% 1~3 Al Bo] BAshE Y
#F Z g Qo 123, A3 HA HY &
57 94d We 23 64 AF, 93y g
A% 2ol ol wastn ok

3.8 7|23} 2llY 2z 43 2

AE dAoA dHo] BAGol 233 71L&
#F dd exo FAE veld FHo] Fig. 13¢]
ok o]E F(n = 512)F o] &t 7| @Y
229 Ay FAE 78 dm, v]o] gy
B 7] &% x(C)9 dd % y(T)ghe A
7 B3 2e A AR AS r = 0.98)0]
T ATH(7]&e] Y o FY exE Ve
74 F).

HAe) Hog Jede HY LEE F§ag A
o|Table 3ojt}. Holle Al F=HoA ALLE
I de @6ls 84 Jetudch

Fig. 139} Table 32 B W AZx]9 37 4o
4% @&% AzM dA E&FT UE e
7]&o] 0Colat o wWe} 40CY wvwt gx 1
T FEAME A Holrt Utk E3] e

o] 25T ~30TY W& 9.6T oy #}o)7} ¢

SR fS[=28 / H3A/ M13/20004 /25



FEI - MAE

55
(°c) . '.‘"Il

50,
45

10

) U 2 FNUBVEN

o 5 of - 5 10 15 20 25 30 35 40
migs® (C)

Fig. 13 Correlation between
atmospheric temperature and rail
temperature
oo olE Zdlstxdozm 3FAEW 50 kg/m N
A dolA 148 tfe o7l ASE B W HEo

Table 3 Comparison of Correlation between
the atmospheric temperature and the rail

temperature(TC)
71 2] 0 5]10]15[2]25[30]35]40
gl A0 | - |10] - [20]234]49]60
2| B 0 60][129/202]27.8/356436|518] 60
13 0 110|29(52(78|96 96(28 0
_7':

A eA SEdE A @

B: 22X HA4el o8 gk

4 HA 249D QE vleH HY Lxe ©
A7t AmE ool @ AT YAW.

4. BE
1) A AxdAM FE&EHAD e 71 HY

o A& dAeles e g9 2o FEAH
o, 7{&0] 25C~30CY W 4 &x71 9.

o ro

26/ st=a 83 =28 / M3/ H12/20004

6 Cetgoly} o]z} loerng dHi 41 3l
€ 71ef dd x99 4% #Ae Amsolok
&% Aoz Ahdo

(2 dY @WH zlold wWE HIY
ztef Role atkA] Aol7t YA HEIE S
of &=t AFEI AFEe AL g He
U5 w2 A A|Fsn, FAL dde =4
237] AASY H3n LEoME 7S
9 259 Ao e Axz A3tz dwry

2 A shAgo.

(B Y &5 FYEYR JEZRM BE
3.0~4.0T9 Ael7t U, 6d T AF F9
Ho Aole 7.0Co)YTh

(4) dd BHo 2xy HA A& @
Y 2% 71 7leH, dgoes

53 o, 2 thge 2% T ole
*101% 4HL 0~25C e & ol‘zit}.

() o] HYd X & 3

&3 dSHe Foln, 24 1 moﬂ oF 5C A
°l7} AT

(6) ol¥l] ZAE U H3 Hd 2xe= 2
6T oldd ZAS oF 1:30~34], 25T o}3sd
A B AH, £ 4 A Yy £x=
3t B Ao, 9AY Bl 24 64 A
Fol Bol WAL F, 4% Axn - A
Y &5+ 47 1 257 58 wrl we gn
o £ AlZtdiol] @A)

io

=

w oz g

o >i]r Ao mR ¢
o

l°m2

Il’,'.
HD

fad

[1] MAbE, 199, M2 BeH@ 17, SA28 47

¥, pp 521~527.

(2] L4, 1995, WOt 18, kG, pp 97 ~104

(3]t 1991, “feAEld oSl pRIY, Bk

No. 39, 40, (Sf)ibsRIFsalrlg J@, pp38~57, pp 4

2~53.

[4] theloil, 1995, “Ria AY ko) W M7, &
TR No. 13, (il) 4§ bRSET G R EE 19 &7, pp 40~45.

[5] Esveld, C., 1989, Modern Railway Track, MRT-

Productions, p 23.

6] =, 1986, FulAY R, AEA, p 4.



