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Near-field Acceleration Records and Preliminary Analysis of M;2. 1
Shijingshan District Earthquake on Oct. 12,2011, Beijing

ZHAO Wen-jia', XU Ping?, LIN Xiang-dong?, BAI Li-xin®
((1. Lanzhou Institute of Seismology, CEA, Lanzhou,Gansu 730000, China;
2, Earthquake Administration of Beijing, Beijing 100080,China)

Abstract: An earthquake with a magnitude (M) of 2. 1 occurred at 16:40 UTC, October 12,
2011, in the Shijingshan district in Beijing with an epicenter at 39. 95° N, 116, 16° E. Eleven
near-field strong motion stations, located less than 20 km from the epicenter, clearly recorded
temporal variation of acceleration during the earthquake. The largest value of peak ground accel-
eration in the east-west (EW) and north-south (NS) components, 22. 528 gal and 30. 989 gal, re-
spectively, were both recorded by station LSG, which is situated approximately 5. 6 km from epi-
center. The largest value of peak ground acceleration in the vertical component was 12. 797 gal,
recorded by station CCS at an epicenter distance of 2. 2 km. We synthesized the horizontal compo-
nent by EW and NS records and used Generic Mapping Tools {GMT) software to mesh and illus-
trate the influence of horizontal and vertical acceleration on the field contour map. The results
show that generally, the value of the NS component is larger than that of the EW component,
and the horizontal component is larger than the vertical. Moreover, the acceleration distribution
and influence field contour map of the horizontal component shows that peak ground acceleration
in the southern area is a low value and that in the northern area is high. In addition, the two re-

gions are divided by a transition zone that strikes near east-west {EW) or NEE. We obtained the
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average peak ground value of three components at 1 s intervals from station records after the
earthquake occurred, which we synthesized into horizontal and vertical components to illustrate
temporal variations in the map produced by GMT. After analyzing the average value records and
temporal variation map, we detected that the decay in the NS direction is faster than that in the
EW direction and that decay is faster in the vertical component than that in the horizontal compo-
nent. Excepting the near-field strong motion stations, 23 Capital Circle broadband digital seismic
stations recorded digital waveform data during the earthquake, We interpreted initial P-wave po-
larity from these records and employed grid-point test method to obtain the Focal Mechanism So-
lution of the event. Results indicate normal faulting dominant in the Beijing— Tianjin area. The
best double couple solution of the event is 295°, 39° and —74° for strike, dip and rake angel, re-
spectively; those of the other nodal plane are 96°, 53°, and —102° with a 13% inconsistency rati-
o. By combining these results with the acceleration analysis results, we determined that the strike
of the second nodal plane with a larger dip angel is near the EW direction, which is consistent
with the strike of acceleration transition zone. In addition, the microepicenter of the event does
not coincide with the macroepicenter. These findings indicate that the nodal plane of strike 96°,
dip 53°, and rake —102°may coincide with the seismogenic fault. Although the work in this study
is a preliminary analysis for acceleration records and seismic digital waveform data, the results
can provide a reference for quick determination of earthquake influence field and hazard assess-

ment following a large earthquake and are highly significant for earthquake emergency response
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and disaster relief.
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Table 1 Information and Peak Ground Acceleration of Strong Motion Stations

SWRE  BESE SESN RPEAm L R NS B ERMRE

I B /gal B /el 1B B/ gal
SIZ 116, 34 40, 22 33.7 3.472 23.008 12. 797
DSY 116.19 39.91 5.1 20.708 14. 706 6.598
DBW 116,27 40, 03 12.9 10. 73 4,573 3.395
FHL 116.09 40,10 17.7 10,472 14, 464 5,803
HSY 116.16 39. 81 15.5 1.727 1.794 2.975
JGH 116. 26 39.91 9.6 4,046 3.882 3. 645
LSG 116, 20 39.91 5.6 22.528 30. 989 7.146
QHY 116,11 39.91 6.2 3. 441 2,008 3.208
CCS 116,16 39.93 2.2 11.613 12, 32 11. 545
XS] 116, 2 39.99 5.6 10, 454 13.116 4,965
XYD 116. 33 40.04 17. 6 2,339 2.107 1.524
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Table 2 Results of Focal Mechanism Solution

FE & e/ Wifa/ Wahm/ FHEE/Y%
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Fig.3 Focal Mechanism Solution calculated by grid

point test method.
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