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Abstract: Since a simple, fast, and low-cost method for investigating subsurface structures to prevent
seismic disasters is needed in the western part of China, the authors have taken the opportunity to
study the Gansu Mingxian Zhangxian M:6.6 earthquake and have conducted field tests for the effec-
tiveness of surface wave surveys (SWS) and small size array microtremor observations. Sites having
different geological conditions and having undergone different types of earthquake disasters, such as
collapse of houses and landslides, were selected for the test. A portable seismic recorder and 4 Hz
vertical component geophones were used for the acquisition of data for both surface wave surveys and

small size array microtremor observations. Surface wave survey was done using a 24-receiver spread

iR B/ . 2013-09-06

EETR : EZE AT AR H (2011CB013505) ; BR HARF2E 2T B (11372180,40902094 ) ; H E 8 FF B M A 7T BT A
BHIL 4% H (20121ESLZ01)

BB T B DAL (1960~ ), B (W), IWARMERIA B, TRIW, RS BRI R 4R TR B AR L FIs TR,



¥3sk FaP

O FLEE R TR RN/ £ e K Sl 0 7 P X AR T P B R

781

with a 2 m receiver interval for 5 m, 10 m, 15 m, and 20 m source offsets. Small size array microtrem-
or observations were done using a triangular array of 16 m for observation duration of 30 minutes.
The results have shown that the SWS can become an effective method for the geological investigation
of the low western area covered by loess and the low groundwater level. The thickness of the loess is
large and the inner structure is simple, which provides favorable conditions for surface wave surveys.
The depth of the survey is 30 m more due to the seismic energy sources from artificial hammering.
High-frequency microtremors of more than 2 Hz can also be used for subsurface structure surveys in
the mountainous rural areas for rare mechanical vibrations. Small size array microtremor observa-
tions need a small site and environmental requirements are not strict. The depth of survey is 30 m
more using small size array microtremor observation, which is seen to be highly effective. The same
types of equipments were employed for surface wave surveys and small size array microtremor obser-
vations, which improved the usage efficiency of the equipments. Small size array microtremor obser-
vations were done using a triangular array of 16 m and for observation duration of 30 minutes. The re-
sults have shown that surface wave surveys can estimate the shear wave velocity for structures down
to a depth of 30~40 m, while the small size array microtremor observations can estimate down to a
depth of 40~50 m. Small size array microtremor observations can explore slightly deeper but the reso-
lution of shallow layers is lower. As the instrument is potable, the method is both simple and low-
cost; hence, surface wave surveys and small size array microtremor observations are very suitable for
the prevention of seismic disasters in the western region of China.

Key words: surface wave survey; array microtremor observation; dispersion analysis; subsurface struc-

ture; earthquake disaster mitigation; seismic microzonation.
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Table 1 Major earthquakes occurring in western China in recent years
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Fig.1 Penetration depth of Rayleigh wave (the right figure is extracted from Seismology written by Yujindezhi)
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Table 2 High density surface wave survey and
array micro—tremor observation
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Table 3 Technical indices of major equipments
13% pilR=2 SR AR
IR 24
A/D M A~ 24 bit
PRI Geode—24ch
BT ShASTER 144 dB
& LS SEATHE 2 1.75 ~ 20 000 Hz
FEH "R 4 He
fioR & CDP-7/P4
R B (V/kine): 0.28+5%
K = 1238/ ERE4m
R HERE Ep= B I AR A 10kg

R4 BERESH—RR

Table 4 Parameters of data acquisition
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Phase Velocity At Majiagou Village (A1)
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Fig.10 Results of array survey at Majiagou village

Phase Velocity At Yongxing Village
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Fig.11 Results of micro—tremor observation at Yongxing village
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