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Abstract: The Minxian Ms6.6 earthquake, the largest earthquake to occur in Gansu province during
the past decade, devastated areas in Minxian and Zhangxian and affected counties in Longnan and
the Gannan Tibetan Autonomous Prefecture more than 100 km from the epicenter. During the tenth
five-year plan, 20 strong-motion stations have been erected in southeastern Gansu, most of which re-
corded the main shock. In addition, several stations in Lanzhou also recorded strong motion. After
preliminary processing of the strong motion data, we determined that the majority of stations that re-
corded the main shock are broadly distributed with same strike; therefore, a simplified mathematical
model was developed to analyze the attenuation of these strong motion records,

The epicentral distances of the strong motion stations recording the main shock are 18 km to
more than 200 km. The largest peak ground acceleration was recorded by the Minxian strong motion
station at 172.5 cm/s* with an epicentral distance of 18 km. For the free-field soil observation condi-
tions, these values essentially reflect the local ground acceleration; therefore, the extent of damage

reached VI°. Stations near Lanzhou with epicentral distances close to 200 km also recorded the mo-
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tion, with peak acceleration between 1 cm/s* and 8 cm/s”,

Chinese ground motion attenuation data originally used ground motion data observed in the Unit-
ed States as a reference before such information was recorded in China. In recent years, a Chinese
digital strong motion observation network was been created to provide important data in earthquake-
prone regions for in-depth research of Chinese ground motion attenuation. Therefore, the study of
Minxian M:6.6 earthquake ground motion attenuation also has practical significance in areas outside
of southeast Gansu.

In the study of peak ground acceleration attenuation, the following formula is often used:

lgy=ci+ oM+ c M+ clg[R+ csexp (cs M)], ++veeereeeeeees 1

where y is the peak ground acceleration, M is the magnitude, R is the epicentral distance, and
¢, &, s, Cs, Cs, and ¢ are regression coefficients. When the magnitude is determined, equation (1)
can be simplified to:

1gy=A+B*lg(R+ Ro). ............................................. (2)

The correspondence of the parameters is as follows:

A=ci+ M+ cs M; B= ci; Ry = csexp (cs M).

We fit the peak ground acceleration attenuation curve by using formula (2). Because the peak
ground acceleration from the station on a thick layer (bedrock) would be significantly greater (small-
er), data from five stations were removed during the attenuation curve fitting. We took R, as 30 for Ig
yand lg (R + Ry) to obtain the best linearity. The results show that the peak ground acceleration at-
tenuation curves of the three components had the same shape. However, the value of limit accelera-

tion, or the value of A + B*lg (R) differed. The formulas of the peak ground acceleration attenuation

of three components are:

EW: lg y = —2.847 7*1g(R + 30) + 7.056 9; B = 0.846 6
NS: lg y = —2.793 5*Ig(R + 30) + 6.984 4; B = 0.860 3
UD: lg y=-2.796 9*Ig(R + 30) + 6.751 8; B* = 0.849 7.

We compared the results with the disaster assessment intensity map to determine that the ranges

of VIII and VII degrees given by our results are slightly larger because of fewer near—field strong mo-

tion records were used.
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Fig.1 Ms6.6 earthquake and distribution of strong motion stations
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Table1 The large peak ground accelerations recorded at each station
BT B TR A% faeme - BB om-57)
Fi) dueg £H
IRE 62MXT +2& EEEES MR2002 18 160.7 1725 78.4
58 62TCH +2& Hei= ETNA 53 705 73.1 497
-4 62LTA BAEA A By MR2002 79 49 7.2 5.5
Fity 62ZHQ BEEE B CPU32 79 14.1 15.7 118
Wi 62SHW +E& B iR MR2002 98 7.8 11.4 55
I 62DIB TREE H i ETNA 101 14.1 13.5 11.1
B% 62KLE TEE B ETNA 106 7.0 6.8 5.4
FAU/S 62BAS +RE Heith#k MR2002 111 8.6 7.8 5.6
RE 62WUD E+EE He s ETNA 147 28.7 16.3 0.5
PN 62TSH BLE& H B CPU32 156 29 372 21.2
BRE 62Z)C B+EE B 2004IP 260 7.4 5.2 4
INRE 62XKY +E& B 20041P 143 29 3.8 1.7
il 62YSH +RE& B 20041IP 151 1.8 2.0 1.2
BT 62DYU +E& Hhk 24001P 164 2.8 26 2.3
JERE 62YTA +2E& H g 24001P 175 2.6 2.4 1.0
st 62ZHH TEE Heih#E 24001P 195 3.0 2.6 L5
WRE 62GXT +EE& B GeoDAS 179 5.9 45 34
33 62]A1 +2& HeihE GeoDAS 169 7.6 8.1 3.0
Zi)z3 62TZH +2& HE#E 24001P 218 5.0 4.6 26
iz 62HZU +E& A E 24001P 209 44 42 1.1
il 62ZPU TBE A Hi R GeoDAS 149 7.6 8.1 3.0
it ] 62XGY +24& H i 3 24001P 172 2.0 6.6 4.0
K 62YUJ +EE EEELES 24001P 183 2.0 26 1.5
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Fig.2 Typical recorded waveforms
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EW:lgy = —2.847 T*1g(R+30) + 7.056 9, r*=0.846 6;
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Fig.3 Acceleration attenuation of Minxian M6.6 earthquake

NS:lgy = —2.793 5*1g(R+30) + 6.984 4, r*=0.8603;

UD:lgy = —2.796 9*1g(R+30) + 6.751 8 ,r*=0.849 7,
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