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Extraction of Characteristics of Wavefield under Viaduct
Produced by High-Speed Rail
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Abstract The seismic signal propagating along the viaduct of a high-speed rail when the train is approaching or
departing is extracted by cross-correlation method. Stable average cross-correlation function can be obtained by
stacking the cross-correlation functions of different trains. The average cross-correlation function can be used as
the characteristic quantity of the wavefield produced by high-speed rail. This quantity has potential to monitor the
structural changes of the high-speed rail viaduct.

Key words wavefield of high-speed railway; cross-correlation function; passive monitoring

Hh I R DAL R, MR R e, I RIIES 4 AT ] ] i, A 10~15 K.

A 3K T

BT BRSPS RE P, kB A Rt T v P M o
SR A5 R B H R, 0 o DURR AR B 1 1 31
%%& CHCE Bt (BRP . M E | MR SR 4 ) Y e s mT
BB E8) 4o i R Pr i, LB T4 )
ﬁoww,m%&ﬁMERﬁ%ﬁQ@%MEﬁﬁ
BRI

B i BRI S i A LU LR 1) e
BRI L Bl Bt b OB A B AR iR, AR AR A
REA AR EE T4, WIREAE S 50 AR e, (8
THREES B DS AR, ME LR By A9 284
2) HRIF4 g BRI N TR, AR —Er
WLPER A 3) R A RTIN A 4, X iy ik 4 8 11 8t
FTZIUE | e B R e B 0 R Y, (ERG fY f

[H K [ RFBF#F 4 (41874071) % B
Y A A: 2019-07-14; &1 H #5: 2019-08-14

BRid skl o MR A5 5, B OC Y
ik, PEBGITE SR AR IR S5 5 o %R
S G X 2 A B A 2 R — AR R, A
KRB L B INE R — M RENES . XD RRER
R DG R BT LIAE S v R B RRAE A, T AT G
SRR, KRR B AR A AT W AT S Ak Y
DA

& o Xt 8] B9 B B =

RN GEATBI, 23 U R T 1) A B RO AR
5T o PO BRI AT B A PN 5 3, 4
BRI AR AE 5 0 A IE R LR LI, X AME S TE B
X ] B B I 22 8 — AR . WIS 5 R85,

839



bR RFEM(ARPBLIR) £558 HS5W 201949 7

K PIAS 15 3 A L B B g T8 64T BAH G, HLAH G R
B W AR 7 B R R AR 5 TE B X R A R 22 . dn i
BIH A 7 N [ ] B R 5 5 20 T A G, #2575
I (0 W (o7 B AR B B I B PR e de e, IR Azt
B i) R BG5S T R IR B R T SRR 5 .
1.1 #EER

2018 4F 4—6 J, 1oy 8k i 2= MK A W 9% 4 AE 3T
A48 O Ti7 25 Il B B 30 A 8 S IR 5 B, WL Y
HERRE . AR EME S Hrh— G A
B EPS (o 485 2080l 72 A3 i o 4 = i s B3 )
183>, & [HIEE ALK LTRSS, S0 s [a]
FAH2HESHSH, RFEMAEN 200 Hz, 43
R FH BB 2 50— I 5 B rh s R 22 TR 7 AN 2R il
S, TR PK021 A1 PK050 435 (4 1Al H 2.40 km)TE
E e (E 1),
1.2 BUAXTiEH 2B ZE

MRS ZEAE B I I R R, RIS Ak
G R £ il X A B R RN, WY R B AL R 1Y AR ST
B 06 ] B B I 22 88 o IR AR 5 2 2k 81 4 2

KA AL R B BT, IATE R BRI 42 2k
BT, 08 s R A A A A TR 6 B A 15 5 (sl v 8k
B 4 ) K i A [8] I 18] Be 49 15 5 A7 AR ¢, HAH

39.14° _
N £ FCABILI £33
| ! A PKO2I
! PK030
I -
39.12° 4 J R
4
1
’
]
!
z.
5 F
39,10° 1 2
,
'
r
'3
,
’
+
39.08° F
4
. .
o d A
l‘ e A S L Ll
AR TN L S
I d
39.06° +—£— . . :
115.78° 115.82° 115.86° 115.90°
E1 BFEEAAMNEE—HEHSH

Distribution of observations of the first
session around Rongcheng County

Fig. 1

(a)
T T
-60 -40
(D) e v e
£ 27— .
e~
& 04
4
& B
-60 —5]0 —4'0 —3'0 —2]0 —io 0
H AR Bt/s
(©)
-3 2 1 0 | > 3
Fif 18]/s

(2) H BRI FE 2 /)5 6wl T HOr W BB ID S, 0 B2 A #5854 B b f B3k PKO21 B b B ], Rk

A PKO21, R PKOS0; (b) o k41 %2 K I 55 AN ] o 1) B2 8 s {55 (¥ T A 5 pR KGR 8, A A A 8 SO UL 15

B 8 X U2 9 A 220 (A S Al ] H A [ i B3 A S5 R e (£ A A48 B ) 22 S5 AT I) )5 () S0 789 ) LA 262 R A8 A
B2 ARMREEHEXEBIEEMLE

Fig. 2 Positions of the peak values of the cross-correlation function for different cross-correlation segments
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Fig. 3 Positions of peak values of cross-correlation function for different length of cross-correlation segments
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Fig. 4 Positions of the peak values of the cross-correlation function with different sampling rates
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Fig. 5 Positions of the peak values of the cross-correlation function for different train types
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Fig. 6 Positions of the peak values of the cross-correlation function for different train direction

A 56 PR BCER 2 F PKO21 5 35 I8 SRAE N S % (5
5, L1 RURTR2 B i) HORH OC pR U T PKOSO 5 34
HIESRIE RS Z G S .

M E uli BT A HAD SR IAR R, A D R B E
SRR E M RAGRE 0 B 55 250, A H AL L5
RIIR IG5 o TR ab e A5 O LI 1. 75 31 2 AL Ay &5
W PUE A AR 2 R S EORFAE G 5
FoA—8. MEuEENRRIE, 865 i
FIFEA I LR ZE 0T, AUERE SRS 5 B AR Tk
TRAUDN, Mg R, YHXFENESEASEFES
BF, TR A AE S5 0 T, A DG R g
AR Dl S S A N W N B E PR 2
A B AR E PR B
1.7 AEBHMHES

R I AS [R] 53 358 X6 % A [i] s B B S PR 5 {1
7B A s, FRATHEEE 2(a) 9 e HAth &

844

ST IE S, #REL8 s ME S T A G, 43 BT
HLAF DG R WA B (B 7).

TR 43 E3 3l X 7 AN [ Bk B 1 T AH G pR AR S B A
TE BIEAE B (] 7(c)), MTRES R4t . G5
P i I B LA K 5 0l 5 i R A S R A G, £
A £ 3l X 7E S ] Bt BE 114 K 5 R SO B 2 4 {8 7
B E I BB 7(a)F(b)), R BIE 5 1035 3 1
T 1 W {007 B T AT BB AE 5 K 81 2 R T 25~10 s
FIRF TR B B . & 7(a) by b, 385 5 vl ) i 5 04
B 07 B A B A s AR S 1.67 km/s, 58] 2(b) &
S5 9(1.90 kny/s) it 0 AH Y o iF— 204, WSk 1.260
sHEIT—AN W, R 1.455 s 313145 PK0O21 F1 PK050
£ 0l (8] B O T, A T SR BE AR R 1.65 ks, 5[]
7(a) F1(b) A ZE HE T g — B, W] R R i 4 4 i
5, 45 PKO21 1 PKO50 4 3k X [v] B A 56 pR
(A L B RTRS T — R



BARPIAE AT T ik M AR O I R R AR
@ - e
w 2—
P
& 0+
-
¥, -
60 50 40 30 0 T !
HAHR BY/s
o . e e
24 e T e
mﬂ ------
E 0 sereeees
o
g, T e
-60 50 40 30 20 o o
AR Be/s
(€)  taee weee e
2 2— e
i
& 04
2
g“ 72_ ........
60 50 40 30 20 10 0
EAIRE Be/s

(a) BIAIFE A 2.25 km, WA FEE NI H K 1.345s; (b) & HFEH 0.66km, WA E L
B 0395 s; (o) B IIE N 1.66 km, ToA B[] 4522 4 52 (0 W (i 4 8

B7 AREHMNVEEXEEMNE
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Fig. 9 Cross-correlation function of different trains and different segments
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Fig. 10  Average cross-correlation function of the same train for different dates
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