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Abstract: The pre-processing analysis of 20 groups of seismic data in Taiwan in recent years is carried out to
extract the VS vertical pendulum monitoring data in the coseismic area of Shaoguan Station. By comparing the
curve shape anomalies of the VS vertical pendulum caused by the earthquake, the seismic reflection performance
of the VS vertical pendulum at Shaoguan Station is analyzed. The sample point mixing function difference
method was used to simulate the step-magnitude-magnitude curve of the vertical pendulum tiltmeter at Shaoguan
Station, and the critical value of the induced step jump is solved. The paper performed linear difference processing
on the amplitude-magnitude curve of the Shaoguan Station and Xinyi Station, analyzed the influence of the
distance on the jump amplitude, and used the least squares method to process the differential data to solve the
most or similar value of the difference data, that is the influence coefficient of the distance from the head to the
order jump.
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Table 1 Co-seismic response parameter table of VS vertical pendulum tiltmeter

I [ / BRI BRI BRANRR / FRSemta) /min - MARLEIR /min
o A LRI /() (ms)

(4F-A-H) M ey g mx RBa W% B

AEFRAE 2019-03-03 21.27 121.45 3.8 0.30 0.00 3 - 4 -
BIEEER 2018-12-12 23.93 121.60 4.6 237 0.00 5 - 5 -
BIEEER 2018-10-24 24.01 122.68 5.7 30.59 3.75 8 3 2 4
BIEER 2018-10-23 24.01 122.65 6.0 39.55 7.34 9 4 4 4
BIEEE R 2018-06-12 23.96 121.70 4.6 3.60 0.00 6 - 5 -
B 2018-06-02 23.90 121.02 43 2.61 0.00 5 - 4 -
BEERE 2018-05-31 22.77 121.34 4.9 10.30 2.68 5 - 4 -
BEARE 2018-04-27 22.35 121.00 4.2 0.55 0.00 4 - 8 -
BIEIER 2018-02-10 24.00 121.83 4.5 3.17 0.00 6 - 5 6
GETES 2018-02-08 23.94 121.62 4.9 11.51 2.78 6 5 5 -
AEER 2018-02-07 24.07 121.79 6.1 40.18 13.59 10 9 4 5
GETES 2018-02-07 23.92 121.78 4.6 1.02 0.00 5 - 4 -
BIE{EER 2018-02-04 24.20 121.72 6.4 71.30 23.59 20 17 4 4
BEEZE 2016-05-12 24.71 122.00 6.2 37.95 18.43 12 10 3 3
BUEHHRE 2013-06-02 23.90 120.90 6.7 107.7 68.46 36 31 2 2
GERAE  2012-02-26 22.75 120.75 6.0 63.47 31.59 8 7 4 4
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Fig.4 Co-seismic response curve of vertical pendulum tiltmeter
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Table 2 Magnitude-order jump amplitude statistics of vertical pendulum tiltmeter in Shaoguan Station

2L IM S5 R 7 1 /ms IR/ CHE - A - HD b s P/ (°) Z P (°)
3.8 0.3 2019-03-03 GBI RE 21.27 121.45
4.2 0.55 2018-04-27 BEEERE 22.35 121.00
43 2.61 2018-06-02 BE MR 23.90 121.02
45 3.17 2018-02-10 BIEER 24.00 121.83
4.6 237 2018-12-12 BIETeE R 23.93 121.6
4.6 3.6 2018-06-12 B ER 23.96 121.70
4.6 1.02 2018-02-07 BIEER 23.92 121.78
4.9 10.30 2018-05-31 BEERE 22.77 121.34
4.9 11.51 2018-02-08 BEGER 23.94 121.62
5.7 30.59 2018-10-24 BEER 24.01 122.68
6.0 39.55 2018-10-23 BEGER 24.01 122.65
6.0 41.63 2015-04-20 BiEteE R 24.10 122.50
6.0 63.47 2012-02-26 BIEFERE 22.75 120.75
6.1 40.18 2018-02-07 BIEER 24.07 121.79
6.2 37.95 2016-05-12 [ERENE R 2471 122.00
6.2 67.24 2015-02-14 BEERE 22.61 121.54
6.4 71.3 2018-02-04 BEAGER 24.20 121.72
6.4 70.5 2015-04-20 BIEER 24.00 122.50
6.7 107.7 2013-06-02 =R e= 23.90 120.90
LML B FEAR SRR AN pi(xy, 1), P20y, 11)s Sw)=2x; Biu), f(u)=Z yi Bu) (D

DX yy), WZTT RE B Z BB R x=f(w),
x=f(u), 73 5 FH A 2 002X B8 BOK R IR f(u) A
Sw), A f(u) B f () 5 EFERRH L,

Horp Biu) AFEA R G REL, RGN
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Fig.5 Magnitude-order jump point graph of Shaoguan Station

-
73
=)

!

BRI BEIE B /ms
8
! |

3.5 40 45 5.0 5.5 6.0 6.5 7.0
BE/M

B 6 5% B ROl R P 2 1
Fig.6 Maximum order jump amplitude graph of Shaoguan
Station

HAD 4 B Bk — T2 2 % 3 o 2 1 o 5
RAEJT  NE G R A 3R TR BB
R, MREIE R R A 2R B
0,24 7 2 ey /N K MR Al % A A2 B
2 R EE D Y B - R 0 T R
s 5086 LA A, R P A A I
S)=Ex; B(a), £, =, v Bi(w), y 4R 2% [7) 72 Wy B
B, x ARFEEGAAN, 524y TIRBEIE 0B
B x OB B, BRI P, SRk
RN max {(w)=Ex B(w), £0)=E, ;B (1)} (<=0),
AR, A TR BRSO £ 7 X 35k
1 Al O R B S0 0 3.6 4, St xd
FEA S £ 10 2 112 T RHE | % LRt 1
A, I A K B0 R R BB R B A

RS MBEW G, AERENE T A A S
TRA BB S BE - 2 Z00m S AR 1
3.3 RAMBMEESEPREXR

2 M) 3 LA RS TRD 2 Bk e 2 1) % — A
R 2 SRR, 7T i s A X
[F] 2 B Bk i 2 AR AL K5 , DL R B S 61
R X A HER R, XM 515 H S KRR
S P2 D) 22 S AR DR P, S s 20
AR AR BB AR C B, SRR A R
TR B BTV 70 B A B 3l (14 17 7= B b i 5
AT, BN B 3 FIBT Bk - FRRZOC R
ek (Bl 7. 8) .

150
£
g - .
X 50 e LI e
B *uﬂcﬁ. . :.E:
R ar pEor PLES e
0.0— .‘ | .|. ?. 1 ’I |. l..l # l:‘l,\ | 1 |
35 40 4.5 5.0 5.5 6.0 6.5 7.0

RE/M
K7 FHARH — PrigkfE K
Fig.7 Magnitude-order jump point graph of Xinyi Station

o
=]
I

SR BRI /m:

& 8

I T
\*
\®
\{\

o
=

_ 1 1 I l_ l 1 I_._._l-- *
3.5 40 45 50 55 6
RH/M
K 8 15 B B i KB B AL i £ 5]
Fig.8 Maximum order jump amplitude graph of Xinyi Station

EHE AWM - R E S SRR
G TSR T — & A BE, =
D E i B REMES mE S B, A G
SRy MM RE, BEEEFEAHEZE
5,20194E3 H3H, G5k ARE 38 MR,
WG KM BEIRE N 030 ms, {5 H G%A M
BRIl % 2018 4E2 H 8 H, &G LEH 49
HHFE , R EBAMBIEE A 11.51 ms, 5H
G I KM BEIE RN 2.78 ms; , % T [EIZ B HLFE |



Hh 40

W

% W
KRG (6 H G T EIB MR R KR B % #
N, SRR U .

N — 2 oy By = A & ol 8] Bl = b ER R AN A

KB B IR AL A0 1 A, R B R R BE R R
Wi 220, X BT BBk - R GO 2 AT —
B et 22 oy O S, R — B AR SR IR

1= axn+byn+c

=0
FEB: ' g veyf %{;#)N’ﬁIu
T 2 bR 240 A it 2k
\@m—
%

—

o

(=]
I

B KB Bk e P2
|

e
o

1 1 I |

Xp+1— axn+byn

B o 2y L N 80T 45 i x

MZEMME, KK HEFHLHCE 5EEG
A E—RAh, ReEEEGMEE—R

gtz (B9, &3, Edriih&dEn, K
= '31nﬂ = H’])EEPEEE'/”F]%@

3.5 4.0 4.5 5.0

3.5 6.0 6.5 7.0

K9 FRG — [EHGRKMBEZED &

Fig.9 Maximum order jump difference graph of Shaoguan Sation and Xinyi Sation

R3 BEXE-FHERAMBEESR

Table 3 Maximum step difference table of Shaoguan
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Table 4 Distance influence coefficient table of Shaoguan Station and Xinyi Station
. P 5 . - iRy Al . - P S R s
== 4 =1 == 4 =1 =¥ =1
B IM Z 5 /ms iR % /ms B IM ZH /ms hiRZE /ms  EBHIM 28 fms iR ZE /ms
5.0 - - 5.7 25.28 3.15 6.4 37.32 7.14
5.1 8.84 1.68 5.8 27.71 3.56 6.5 36.14 7.34
52 9.99 2.02 59 28.61 4.08 6.6 37.22 7.19
53 12.18 1.56 6.0 30.94 5.56 6.7 39.48 7.35
5.4 16.50 2.03 6.1 31.07 5.98 6.8 40.33 7.76
5.5 19.87 2.64 6.2 29.34 4.79 6.9 41.82 8.24
5.6 22.56 2.89 6.3 35.46 5.27 7.0 43.12 9.12
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Table 5 Statistical table of co-seismic response parameters of VS vertical pendulum tiltmeter at Shaoguan Station and
Xinyi Station

I 1] /

IR (ms)

= @ "
o (f-g-py RRMORNREUMS s T e s R
BT 2018-03-20 5.1 8.84 13.56 3.26 3.26 1.46
BIEESR 2015-04-20 6.0 30.94 41.63 10.69 12.87 2.18
G 2015-04-20 6.4 37.32 70.50 33.18 40.07 6.89
BIEERE 2015-02-14 6.2 29.34 63.24 33.9 35.29 1.39
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