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Abstract This study examined the long-term behavior of a roadbed using high-speed railway concrete track and
roadbed measurement data and evaluated the long-term performance of the track and roadbed. Recently, high-speed
railway track type has been adopted as a concrete slab. On the other hand, the concrete track is vulnerable to roadbed
settlement. In the case of gravel tracks, it is easy to restore the original state by maintenance even if the roadbed
settles. On the other hand, in the case of the concrete track, if excessive settlement of the roadbed occurs, cracks
are generated continuously on the slabs and sleepers, resulting in greatly reduced usability. For this reason, it is
difficult to restore the original state only by partial maintenance. In this paper, a long-term performance evaluation
was carried out on a concrete track during operation by monitoring the measurement data of sensors buried from the
beginning of construction for approximately 3 years after the high-speed railway opened. Performance evaluation
methods include a performance evaluation of track/roadbed when the train passes, long-term track and roadbed
performance evaluation, analysis of the track/roadbed effect on long-term settlement and analysis of the factors
influencing long-term settlement. The trail response of KTX-Sancheon was greatest in the track/roadbed performance
evaluation by train. The results of the long-term track and roadbed performance evaluation were measured within the
standard values. The track and roadbed performance impact assessment with long-term settlement was strongly related
to TCL settlement. The influences of the water content and groundwater level were verified by analyzing the external
factors of long-term settlement. Through such a method, the stability of a track/roadbed can be secured.
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Table 1. Measurement location

Line Type K.P Trackbed Type Remark
109k2.31 Standard Embankment .
Up-Line Roadbed Height=8.7m
(T2)
. 110k000 Embankment
Hif;_svzcc‘i Up-Line Roadbed on
Y (T2) Softground Foundation
120k650 | Embankment Roadbed on
Up-Line Bridge-Earthwork
(T2) Transition Zone

(a) 109k231 (b) 110k000 (c) 120k650

Fig. 1. Monitoring system view
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Table 2. Sensors on location and position : opemng
Position Sensor Metrics 109k231110k000) 120k650
Qty) | Qty) | (Qty)
Strain Gauge | Wheel load 4 4 4 = x4 74 al A1
Rail . Lateral wheel 3 éé EEI' = 558 7|'
Strain Gauge 4 4 4
load
Stress, - —
Earth pressure Pressure 5 1 2 OEﬂxl-I:.L_._d .'Il._"E._ItI:ﬂ- g%‘gjl'
LVDT Settlement 3 3 12 A AL wHkY] ASErbE AEEIAE L)
Verital N - oy 5 - -
Roudbed | LVDT |yl U2 AR ek w24 983 7 EAE
Accelerometer | Acceleration 3 1 2 g}o;" .“,ﬂ:/_\_-‘]g}gi [5] o] }\]ﬁé% 7‘5,_ L:_}\]/g 7% OE:I']_% ‘g jﬂ
[Volumeric Water] Water _ -
Content Content ! 1 7:]]9] cd';ﬂ/%] oql?“ 2} ?_g %El oF {}E}
. Lateral
Inclinometer . 1
Foundati displacement
oundation " pressure Table 4. Evaluation perfomance of track&roadbed by
Water Level 1 .
gauge train
Rainfall meter Rainfall 1
Slope  Volumeric Water Water 1 1 Train Type Wheel | Lateral D'\s/ei:ilcc:rlrle Acceler|Settlem
Content Content yp Load | Load [°" P ation | ent
Total 22 16 28 nt
Unit kN kN mm 771/52 mm
Criteria 200 68 1 9.8 30
A7) ZAd| AMgF Z47]7]= CampbellSCIAF KTX 728 | 36 0.006 12
. 109k| KTX-Sanchun 74.7 6.9 0.003 1.2
CR9000X(ADC 24_blt) H] ]H iﬂ—‘ =4 7H E 37H 231 | KTX-Sanchunx2 | 78.3 5.1 0.010 1.6 141
ARESFITE EAF BA] w0k SREAdolHEIY & HUMU-430X | 780 | 6.6 0.002 1.3
= _ Y KTX 94.9 10.1 0.052 0.5
oFe - ARk e, A, e 110k|_KTX-Sanchun | 93.1 | 62 [ 0028 [ 05 |
D) &8ks EAE ol&sto] AlAdelHE 44 & 000 [ KTX-Sanchunx2 | 99.0 | 7.6 | 0054 | 04 '
IAF 152 F FHSAD A7IZH o E (R, e oeos
A AskrEe, SHNY, Hal 5T dYtde= 120k|_KTX-Sanchun [ 113.9 [ 54 [ 0100 | 03 |
223590, RE 24 A2l oY S o] &8 B 650 | KTX-Sanchunx2 | 111.3 | 4.1 0.087 0.3 '
~ HUMU-430X 88.0 4.7 0.075 0.3
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Fig. 2. Comparison of wheel load and roadbed vertical
displacement
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Fig. 3. Time series and Frequency analysis of wheel
load
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