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The study of influence on track concrete caused by rail temperature variation during

curing of the slab track
MEST oM, AT, BMAY

)

Soon-Ho Shin”, In-Se Lee*, Jae-Gu Kim*, Sok-Jae Jang*

Abstract In this paper, We are aimed to find the best ways reducing the cracking of concrete track through
the examining effect on the placing track concrete due to changes of axial load and displacement occurred by
ambient and rail temperature changes.

In conclusion, in track concrete of 2hrs, 4hrs and 8hrs of ages, if change of rail temperature exceeds 1°C, 5C
and 16 C respectively, the stress occurred in the track concrete is larger than concrete strength. Thus, to
prevent the initial crack of the track concrete occurred by changes of rail temperature is most important
factor to assure maintaining rail temperatures steady during the period of minimum time needed.

Keywords : Concrete track, Curing of concrete , Crack of concrete, Rail temperature, Rail axial force
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(a) Use short rail (b) Improve curing (c) Add re-bar (d) Improve plastering (e) Use low slump

Fig.2 Method of track concrete crack reduction
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Table 1 The daily highest and lowest temperature (month average) of major cities of Korea in the past 3 years

14 2¢ 3 48 54 68 74 8 9g | 108 | ng | nd
HuAA | HFA | AFA | HaAA | HHA | A | JaAA | HFA | A | JaAA | A | HEA

A4

e
i

1.3/-6.3 | 3.0/-6.0 | 9.5/1.5 | 17.9/7.8 | 25.1/15.4|29.7/20.0| 29.0/22.4 | 30.9/23.9| 25.0/17.4| 20.5/11.0| 9.5/1.8 |-05/-74] 2012

A& |-34/-105 5.9/-2.5 | 83/-0.1 | 15.6/6.8 | 23.0/13.6| 26.6/18.4 | 28.0/22.0|29.5/23.0|26.6/17.7| 19.3/9.7 | 14.7/72 | 29/-4.1 | 2011

-0.7/-8.1] 4917 81005 | 14.0/5.6 | 22.0/13.0|28.2/19.3|29.3/23.1| 30.0/23.8| 26.0/18.5|19.3/104 | 11.3/25 | 3.1/-5.1 | 2010

3.0/-5.8 | 45/-59 | 10.5/1.1 | 19.6/7.1 | 25.9/14.4|129.0/19.2|30.1/23.0 | 31.0/23.8| 24.8/16.8| 20.7/8.9 | 11.1/1.8 | 1.5/-7.2 | 2012

o -0.6/-104) 7.6/-3.3 |105/-0.7) 17.7/5.9 | 23.6/13.1| 27.8/18.2| 29.0/23.2| 29.3/23.1| 25.9/17.2| 19.5/86 | 16.1/7.1 | 4.9/-36 | 2011

25/-13 | 6.7/-20 | 9.7/10 | 158/4.4 | 23.5/12.028.6/18.4|29.8/22.7|30.8/24.4| 26.6/18.4| 20.0/94 | 131/1.3 | 5.3/-4.7 | 2010

5.1/-2.8 | 59/-32 | 12.7/35 | 21.3/9.5 | 26.2/15.1|28.3/19.2 | 32.1/23.7|32.4/24.5| 26.8/17.6| 22.2/105| 13.2/39 | 3.9/-39 | 2012

o~ | 2.2/-6.6 | 9.5-05 | 12.6/1.8 | 19.8/8.0 | 24.2/13.8|29.6/19.631.3/23.4|30.3/23.1| 27.9/18.9|21.2/10.8| 16.3/8.2 | 6.9/-1.5 | 2011

50/-4.3 | 8.7/-0.1 | 11.1/3.1 | 17.0/6.5 | 25.3/13.7| 30.5/19.5 | 31.3/23.5|33.6/25.0| 28.6/19.2| 21.9/11.7| 14.9/3.2 | 7.3/-2.5 | 2010

ZZ3EMEX Y FEB T ALY 22 I XY FEF R DA 25
]

j ﬂr 'y

[ =202 w0t m20104d | [ =202 w20l =200

m‘&nim e su‘zu iu‘su ;4 £ m‘m m‘m 2 axﬂ‘m‘m

ag 5% 6%

Fig.3 The daily temperature variation in Seoul Fig.4 The daily temperature variation in Daegu
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Table 2 Records of concrete placing at construction sites (earthwork, bridge and tunnel section)

O0x&4dE (O0FT)

EF R aFHAD) AAHETRA )
BRI eHEAZE P7e= BRIz eHAzE Y7I2=
07:00~07:57 24~26 07:31~09:32 23~24
2007/07/19 07:57~09:04 26~27 2009/07/14 09:32~16:18 24~26
09:04~14:50 27~28 2009/07/15 07:48~10:31 20~21
14:50~15:30 28~26 10:31~15:38 21~20
06:48~07:55 29~30 07:45~11:55 22~23
2007/07/25 07:55~08:17 30~31 2009/07/16 11:55~16:38 23~24
08:17~09:08 31~33 07:35~09:32 21
09:08~16:03 33~34 2009/07/21 11:11~12:55 24~25
07:07~07:39 20~21 12:55~15:11 25~24
07:39~08:42 21~22 07:36~13:23 23~24
2007/09/07 08:42~12:08 22~24 2009/07/22 13:23~15:10 24~23
12:08~14:27 24~25 07:36~13:36 21~22
14:27~15:34 25~23 2009/07/25 13:36~16:29 22~21
07:01~09:00 19~21 17:55~18:46 20~18
09:00~09:26 21~22 07:17~09:46 23~24
2007/09/11 09:26~11:07 22~24 09:46~11:28 24~25
2 1
11:07~13:05 24~26 009/08/15 11:28~13:20 25~26
13:05~15:13 26~27 13:20~17:10 26~24
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concrete strength, f_ (t)(MPa)
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Fig. 7 Development of concrete strength, ¢ (;) as ages
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Fig. 8 Change of modulus of elasticity, £ (¢)as ages

Table 3 Concrete strength and modulus of elasticity of 30MPa track concrete at age 2, 4 and 8 hours

Age Correction Concrete Strength, fcu | Modulus of elasticity,
(hours) factor, g_(¢) (MPa) Eci(t) (MPa)

2 0.002 0.08 1,566

4 0.015 0.52 4,006

8 0.057 1.95 7,784
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Fig. 9 Example of track concrete stress in varied rail length (age : 8hr, rail temperature change : 17C)
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Fig. 10 Concrete stress developed by rail temperature change along 25m rail
Table 4 Maximum concrete stress by rail temperature change at age 2, 4 and 8 hrs
Concrete Age 2 hr 4hr 8 hr
Rail temp. change +1TC | +2TC | +4C | +5TC | +6TC | +15C | +16T | +17T
Track concrete stress, ) o7 | 014 | 039 | 048 | 0.58 | 1.81 | 193 | 2.0
(MPa)
Concrete Strength, fcu
(MPa) 0.08 0.52 1.95
fou/f 114 | 057 | 133 ] 1.08 [ 090 | 1.08 | 101 | 0.95
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