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Evaluation of Concrete-Track Deformation for High-Speed Railways by
Characteristic Stiffness
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ABSTRACT
Concrete tracks are superior to ballast tracks in the aspect of durability, maintenance and safety. However,
deteriorated stiffness of railroad bed and settlement of soft ground induced by trapped or seepage water lead
to problems in safety of train operation. In this research, characteristic stiffness of concrete tracks, which is
determined from FRACTAL (Flexural-Rigidity Assessment of Concrete Tracks by Antisymmetric Lamb
Waves) technique, was employed as an index of track displacement. The characteristic stiffness is defined
using Poisson's ratio, moment of inertia and stiffness ratio of subgrade to slab. To verify validity and
reliability of the proposed characteristic stiffness, experimental and theoretical researches were performed.
Feasibility of the characteristic stiffness based on FRACTAL technique was proved at a real concrete track
for Korean high-speed trains. Validity of the FRACTAL technique was also verified by comparing the results
of impulse-response tests performed at the same measurement array and the results of SASW tests and DC

resistivity survey performed at a shoulder nearby the track.

1. A8

ZAagedEs ATAY, FA4 59 ZdAN AZEFRT S dAT, #dHog FF il
FzAger BAEE BXAQ BAE 9T F o S, FadEAESE dgdoz B4l ok A
gb ol @ elwA =d, Auinie] Wae 9% wzAQd WIS nHHA g3 du wHA 3
= Axel 138, dabe wEaE Az AT Aure g, S5, AdE Fog AF Auky
=9 BF To2 sty A% aF wuke Hxyoz s FIFHOZ AubHEE oA H
ohooleh 22 AvHste FAYEARY AAY &4 2YsA Hel, EAMEAR F2H &4
AR kg A3 Fo FAE 2YsA Aok B ATAAE SdRAAZ P ZadE A=
o NS vigAHos Hrig & Qe 718 FRACTAL 71He o|&3te, &8 A% 3
7bede ddider #3749l 74 54 X (Characteristic Stiffness) g A etstdt, B A7 oA
Abete AAEHAE 9d 23 BRE FolFu], FTAaEALY @AATY sRte] B AFe
Bl 5% ol &3ted At B Aol Aty AHEAA BFAHL F87) st o]&EFH 1%
I HEH HE3S YA

o AdAR: A, FYNSw 22FFI 75

E-mail : shjoch@cau.ackr

TEL @ (031)670-4664 FAX : (031)675-1387
e 39 IRURV)eATY, ASEZSATA HddFd
e JE Y, PR ARV EATY, AEEZSATY, HYATY
worr G389, XML AT, ALEEATA, A EA 7Y
oo 8RS Q] Bofu et EEEA FSa), Aty

— 641 —



F, 3 AR ZF A4AGLR AT Az A, AYEAZANAY Lamb 3 AAEHH A=<
UG e BAE cl€HeE HESAT agn A n&5AE A7dd73dd disted FRACTAL
9

e Hesel WY FASHNY AU, HE4 F¢ P BTk £ cARARY AN
Wol thste] SASW A8E £As:, oZVE AW AFTEI BHE Fhel AQY FYFAA
9 AgYe Fastgc

2. Z3YE &H8Aze] YA d H71E 97 FRACTAL 71¥

zvgt F (20092 EIYUE &HE AdAAd HUE AHA EWd FAVHEE 44
FRACTAL (Flexural Rigidity Assessment of Concrete Tracks by Antisymmetric Lamb Waves) 7]
Hg AMdtth. FRACTAL 7|¥e ZAYE £dBATY AUAde 445902 Hrsto Hst9
7FeAel e BFEE AZHeR 8 & JUEE = 7|YPeE Lambde HNEEE 712 H7t
A2 Z83tH, Impulse-Response 7122 H7tg $HAE L BEH *’37}X]*ri %%O}Ei 34
v} FRACTAL 71¥9] AdF4 025 23 19 EEAHY glE upe 2], 37 24 2 m, #3712
e 2 o]AAY 8mE AL EE stk LYo 2 E 07100 Hz g9 %‘— o, A7 =
FRAFIF 45 Hzo ALES A&, 2477 F3e d% Zade Aee &3z Fo=2 s
o FYAZTY WAooz HAFNEE = Aol aRFHoHu AUt 28 FRACTAL AL &
A FEAYG F@A 41, dE5H22 43 Lambite] ANEEY EEXAFE 2xUF R &
ANgozx ZAYE SHEAxe] F7449 AL FHro Tgo] E ¢ UERS 35ivh ZAH AF
A Aet Zeo] FRACTAL A 82 7|84 oz T 7] 29 444 2HAERE FH3A Hed, o
Az 2D X7 BHoR 32T E ARE 4 Jdth. FRACTAL A E2 Rayleigh ¢
Lamb3& Ao 2A43A =ed, 29 3014 2933 HzEt ze Fi4 dide LAss #4329
EdEH e ZAAZ A5 dE L Lambd, 251 t)9 & Rayleigh ol 2, AFo Tt FH3tolA
Lambste] $4&55 AA}E ez o =uz 5 (2008)9) FA&HA AT o
Impulse-Response Al¥ % EZHE cHBAR] 7L Fristcd E44A ez Hrhs7] o
o, FRACTAL A 83 t©l¥o] Impuise-Response A= H#Hslo FPs= Ao npgAs .
Impulse-Response Al 32 FRACTAL Al#g A3 A@7ANA @&s 8424 % A Ax 374
A 2m BojA Xoz olFdle FrH oz A8 F7|vt 87 wEol, Impulse-Response Al@& ¢
3o Fr1H o2 2aHE =¥E 08 aA ¥oda & 5 g

3 2 Az AP ’Q'Fﬂ’&"éﬁ’—] ¥ :

£ e Winkler 712714 ¢ =913t 2aYEAZe =97 AuZAd S0 A=) M S
AgH oz olFstux At Winker 71&E =Wtg 22X zgoz olddte AeE 19 24
TAE w2 ag 29 B FAH 8kF p )
o] ¥E@¥} (Hetenyi, 1946).

=B i )
Y=k B¢ (cos Az +siniz)

s

A7NM, A= {YEBIGED, k, © AWNHAS, pE 7129 F, £ 7129 @ 2% ZAE, g A
wel JRAAS, gt 22YE HEARS) BYASF, & ZAYE PR AR Toppulolth
YL g =F/{B(1-A)}S BAE T BE W, (& SHEAE AR = g/ TTEHL
g 5 Jdd. g 5o, 2ZYEA T 1 tond] FFol AL o, Aute] J@FAFIE FA T
ot 23 2049 Zo] SR ARY AIL Frkste Ae ¢ F dvh "N FIAYEAEY] A
d2 ZAUEAES FHol 43T o w=wte @4AS AwiATy & £ A, £ AR X

R )

— 642 —



A FhsA

A

a9 1,

(a) Source and Receiver Configuration

Phase Velocity of Normal Modes, nvsec

Wk AZZA =yt

B A=) Addds

Location, m

Aol s e

5}
=

& vt

(b) Continuous Measurements with 1-m Interval
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