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(1.School of Civil Engineering s Hefei University of Technology, Hefei 230009, Anhui, China ;
2.School of Transportation Engineering » He fei University of Technology» He fei 230009, Anhui» China)
Abstract: In this study, we collected 1,237 horizontal strong ground motion records, including
detailed borehole data, from the 1933-—2015 period at 166 sites in the Western United States. We
fit the standard response spectrum to the Chinese Code for the Seismic Design of Buildings (GB
50011-2010) and extracted the characteristic periods of the response spectrum. In this paper, we
discuss the influences of site, magnitude, and epicentral distance on the characteristic period of
the response spectrum and prove that these periods increase when the site becomes soft. The
characteristic periods of the response spectrum increase with increasing magnitude within the
same scope of epicentral distance. With increases in the epicentral distance, the characteristic
period lengthens within the same range of magnitude. The magnitude and epicentral distance have
some influence on the characteristic period. With respect to a single factor of magnitude or epicen-
tral distance, which influences the characteristic period values at the same site classification,

research shows that the magnitude has more influence than distance. We divide characteristic
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periods at class II sites into three zones. The method for partitioning the characteristic periods at
other sites is the same as that at class [l sites. We determined the scope of the characteristic
period of the acceleration response spectrum according to the seismic ground motion parameters
zonation map of China (GB 18306-2015). We statistically analyzed the averages of the characteris-
tic period of the response spectrum at different sites based on the zones of the characteristic peri-
ods and discuss the reasonable characteristic period values in the current seismic design code.
Compared with the characteristic period values in the Code for Seismic Design of Buildings in Chi-
na, we found most of the statistical characteristic period values to be larger. We divided the
strong motion records of class [[ sites into groups based on their scopes of magnitude and dis-
tance. We calculated the average peak ground acceleration for each group and, based on the gener-
al rule that peak ground acceleration decreases with decreases in magnitude and increases in the
epicentral distance, we ascertained the partitions of the peak ground acceleration. We found the
partition of peak ground acceleration for site T,, I, and Il[1 classes to be the same as that at
class II sites. Next, we calculated the average characteristic period value in each zone of peak
ground acceleration for different sites and discuss the influence of the seismic peak ground acceler-
ation on the characteristic periods. Our results show that the characteristic period of the response
spectrum has clear distinctions within different partitions of the peak ground acceleration. Based
on these results, we offer some proposals regarding the characteristic periods of the response
spectrum.

Key words: strong motion records; site classification ; characteristic period; seismic peak ground
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Table 1 Statistically averages of the characteristic period according to the scope of magnitude and epicentral distance (Unit:s)

N EHHE R /km
3 2 B M
0<<R<.10 10<CR<.30 30<CR<50 50<<R<<100 R>100
3.6<M<4.5 - 0.30(2) - -
4.5<M<5.5 - 0.20(2) 0.20(2) 0.55(2)

X 5.5<M<6.5 0.20(2) 0.367(3)
6.5<M<7.5 - 0.30(2) 0.417(6) 0.40(2)
3.6<M<4.5 0.25(2) - - -
4.5<M<5.5 0.20(2) 0.217(6) - 0.75(2)

b 5.5<<M<06.5 - 0.483(12) 0.283(6) - -
6.5<M<7.5 0.40(2) 0.35(12) 0.988(8) 0.70(4) 0.90(1)
3.6<M<4.5 0.165(32) 0.213(64) 0.170(10) 0.20(2) -
4.5<M<5.5 0.218(40) 0.287(65) 0.330(27) 0.342(37) 0.40(8)

1 5.5<M<6.5 0.409(22) 0.427(64) 0.431(50) 0.440(53) 0.975(4)
6.5<M<7.5 - 0.738(24) 0.565 (103) 0.583(80) 1.017(58)
3.6<<M<4.5 0.20(4) 0.333(20) - 0.30(4) -
4.5<M<5.5 0.330(24) 0.384(73) 0.458(53) 0.353(23) 0.450(16)

i 5.5<M<6.5 0.30(4) 0.487(15) 0.40(31) 0.521(20) 0.835(18)
6.5<M<7.5 0.50(5) 0.568(32) 0.677(14) 0.890(42) 1.930(10)
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Fig.2 Variation curves of T, with magnitude
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Fig.3 Variation curves of T, with epicentral distance
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Table 2 The scope of characteristic period of the acceleration

response spectrum (Unit:s)
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Table 3 Statistically averages of the characteristic period according

to the partition of characteristic period (Unit:s)

TR S T A b5

AEJH 1153 DX AR To I 1 ]
0.35 0.313(8)  0.309(12)  0.262(285) 0.390(217)
0.40 0.30(5)  0.417(18)  0.430(189)  0.448(70)
0.45 0.390(10)  0.615(27)  0.689(269) 0.855(121)
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Table 4 The averages of peak acceleration on class I site (Unit:cm/s)

B M EHE R/ km
0<<R<10 10<CR<:30 30<CR<50 50<<R<:100 R>100
3.6<<M<C4.5  97.910(21) 64.764(13) 42.484(3)
4.5<M<C5.5 198.233(34)  140.306(36) 95.343(11) 56.107(12)
5.5<<M<C6.5  386.370(22)  244.664(64)  180.655(46) 82.882(29) 61.299(1)

6.5<M<7.5 - 307.250(24)

200.819(103)  122.540(74) 60.086(36)
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Table 5 Statistically averages of the characteristic period according to the partition of peak acceleration (Unit:s)

b 52 Bl Ve R R 2 XA

2 5|
0.05¢ 0.10g 0.15¢ 0.20g 0.30g 0.40g
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I 0.80(1) 0.733(3) 0.250(12) 0.641(22) 0.35(12) 0.40(2)
I 0.656(65) 0.479(135) 0.376(82) 0.462(201) 0.738(24) 0.409(22)
I 0.845(14) 0.607(68) 0.372(62) 0.458(50) 0.568(32) 0.388(7)
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Fig.4 Contrast figure about characteristic period of class [l site in each partition of peak acceleration
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