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Fig.1 Multicircular observatory array

1.2 FiERE

SPAC I B AR b & 8 foc 0 B iz 9 32
W5k Z — BUE PR S E I 2= | BA e, fsh
e 2 2Ly A4 A b 2 T A B 98 Sl 2 8 O LR
TREREBL I A Y

A Ak (9 BRI 23 5] B AH G R 80T LR B
DUZEIR BRI RN -

. 1 (%= S -9 ’
TSP Y 1¢ 1) B
O /So(f50) S, (f )
o f
]0([_(7;-7;7)_10(10) o @y
A SCFara0) SIRLIAE W 55 18 L 455 7

LXAEs So(f,00 5 S, (for) Zr 510 BG40 FR R JE L
W S A5 1 PR3 o e — 2R T B D ZE IR R A
xo=2mfr/c(f) R Jo B HEs 0 B AL A,
() PR RER L ;s o(f o) Jasia) A AR R EL

S FEESCA o S ST T SR 43 G T A B S B
T B A I s B AR5 25 I i 2 IR AT BAH G 3
B PR ER SR B LR oS H
p(fsr)=Jo(xo) SRR xos FH 2o =2nfr/c(f)
KA E ¢ (f) s B AfATAH M RE AL 4

NI EASE R R — RO AT AL B R R A A5
L X RVRE S N 4R (A P g il — s N+
ANTHRCAY T 22 T SR S 25 T Y ek 85 fE I 5 He v
) F AR /M A B /MBS SR 5 Sl o SO 3k Y
a7 A i A 7 SR I — A B T Z B R ()
S5 TR R JSCRIT 1) 22 T AR, XA 22 Y AR 0 ] 3 i —
PERBRCUF BB/ o IR IT YR X H A el B0 A0 i A v
AR W SGE FE P (B X T BAR R B EA 2

{HI 55 B A — A JR A AR /ML AL - 42 J5 1 28 E ) B2
7.

IR IR R — R RS T Az e
HRFNAE IR 2 A — b B T 3 LR 1 R A
RS BAE R IR B — 707 8 H xR gL
BRI A BE 1 ok B0 38 1 248 el /N — AT
IR 28 T SR TR I HA —E AR
SR R E AR /MEL s i A R SR 2008 B 2 SR A (LA
AEALIR Kk 119 32 B B S W BI0H B g O 1R B — A
Uy B A R A » e B S S AT ik As B N — 5800
RIS BRI To JHIR A /N AL BB Z
FIb3 RS 2% AR 3R 2 (8] HU BRI & 58 )G 330 BT s P
]t Tk

AU B S A A A TR I 4] ik (DH-
SM) 5 P BEEIER K3k (VESA) W 5 2 G i B
SRR ER o8 BB ME T IR A RO T R I A
KBRS 0 T — AN MBI UG (E . 15 S5 A DHSM R
SRAG—MR/ME L SRS T VESA BEHLIE R , Bk 1%
JiB fre/IME s — HAREN —A~ FOZ M /MELAS S /N i
SERPEAZ R W1 iR A ] DHSM. 148 202 mi Bl
18 75— A W /I A0 e S8 SCREAT - B NG R O
FFEER . R B 2R R/ ME.

2 LEahR

2.1 IR IG A AR

RIGPEBOR FE W TR EAT . i S vk 32 8
DI KA N AR . TAERAK R T K iR AT7 45
4 K P 5 S R K i K Ry s A 28 FL R K
T BRI,
2.2 HIERE

AR YR Bl I SR FH B D S 19 B0k F 5% T A 7 1
WZG-6A TREZE A HRMAL, BRI b =2 R S50
£ 1R,

&1 RUNEEEARSH

Table 1 Main technical parameters of detector

ZH25) Category ZHEME Value
BB Station number 6 8

KA 158X Sampling number 1024 FE5
FKFEF Sampling rate 0.001 s
FAEK EE Sampling time 16.384 s
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Fig.2 Data processing flow chart
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Fig.3 The original signal waveform figure

of line [ at initial point
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Table 2 Initial model parameters of each layer

JEL /m HE . Eéﬁ{ﬁf; EJUJ/BZ}?;

Thickness /(g +em™) /(mes™) /(m-s™D)
Density V. V.
1.001 1.001 1.826 1622 299
1.000 2.001 1.826 1622 299
9.075 11.076 1.895 1844 499
1.579 12.673 1.893 1 840 495
3.055 15.728 1.798 1535 221
4.844  20.572 1.902 1 869 522
13.797  34.369 1.866 1751 415
7.522  41.891 1.906 1 881 532
19.366 61.257 1.883 1 806 464
999.000 1.922 1898 547
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Research and Application of Microtremor in the Geological Disaster

Zhou Xin', Wang Wenjing', Li Yang', Meng Qingsheng'**
(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key LLabora-

tory of Marine Environmental Geological Engineering, Shandong Provincial, Qingdao 266100, China )

Abstract: Geological disaster is one of the major problems causing the loss of human life and property
and the destruction of environment. At present, most of the exploration methods for underground geo-
logical hazards are traditional engineering geophysical exploration methods, such as Drilling method,
High-density electric method, Seismic image method, etc.. The Drilling method is the simplest, most
direct and most accurate geophysical exploration method. However, due to its high cost, damage to the
test site and limitation of depth, the method cannot be applied on a large scale. The High-density electric
method has the advantages of low cost, high efficiency, abundant information and convenient interpreta-
tion, but the observation point is greatly affected by the local terrain and topography in the field explo-
ration work. The seismic image method has a high speed of data acquisition, and it can use the informa-
tion of multiple waves in data interpretation and directly interpret the data digitally, such as digital filte-
ring, time-frequency analysis, correlation analysis, etc., but its anti-interference ability is weak, and
the exploration depth is limited. Therefore, a new geophysical exploration method is urgently needed in
the field of geological disaster exploration. Microtremor technology has been widely concerned by re-
searchers due to its advantages of economy, convenience and environmental protection, but the effect of
its application in geological disaster detection is still unclear. In this paper, the Microtremor technology
was used to carry out exploration in the test area, and the combined method of DHSM and VFSA was
used to invert the final Microtremor results. Then the results were compared to the High-density electri-
cal detection results, so as to verify the feasibility of the Microtremor technology in the application of
geological hazards. The experimental results show that the Microtremor technology has good effect in
geological disaster exploration and can be used as a separate geophysical prospecting method in geolog-
ical disaster exploration.

Key words: geological disaster; microtremor technology; shear-wave velocity; inversion
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