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Effects of magnitude, epicentral distance and site class on the relationship
between spectral and pseudo-spectral acceleration
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Abstract: Both spectral and pseudo-spectral acceleration play an important role in the seismic design of structures.
However, only one of them is specified in most seismic codes.To clarify the relationship between the two helps to
obtain another spectrum from the given spectrum. Previous research on the relationship between Sa and PSa are
mostly confined to the analysis of the effects of structural damping ratio and period.Recent studies have shown that
magnitude, epicentral distance and site class also have an effect on the relationship between the two. In this paper,
the effects of magnitude, epicentral distance and site class on the relationship between Sa and PSa are systematical-
ly discussed by statistical analysis of a large number of ground motion records (16 660 seismic acceleration time
histories ). The results show that (1) the influence of magnitude on the relationship between Sa and PSa is very sig-
nificant, and the difference between Sa and PSa decreases with the increase of magnitude; (2) The effect of site
class is second to magnitude and is related to magnitude. The influence of site class on the relationship between Sa

and PSa is not uniform under different magnitudes. (3) The influence of epicentral distance on the relationship be-
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tween Sa and PSa is very small and can be ignored.Finally, based on these conclusions and through nonlinear re-
gression analysis, the transformation expression of Sa and PSa considering magnitude and site class is established.
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Fig. 1 Comparison of Sa and PSa with different damping ratios
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Table 1 Seismic acceleration time histories grouping based on magnitude, epicentral distance and site class

o RRM b liR(km) AR || O iR M B R(km)  AREK
1 10<R<50 1102 19 10<R<50 1 606
2 4.0<M<5.5 50<R<100 700 20 4.0<M<5.5 50<R<100 1 566
3 100<R<200 196 21 100<R<200 706
4 10<R<50 142 22 10<R<50 194
5 B 5.5<M<6.5 50<R<100 298 23 D 5.5<M<6.5 50<R<100 568
6 100<R<200 274 24 100<R<200 1046
7 10<R<50 40 25 10<R<50 104
8 M=6.5 50<R<100 102 26 M=6.5 50<R<100 116
9 100<R<200 178 27 100<R<200 512
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4 G M i R(km)  FREC || H S HM PR R(km)  AREL
10 10<R<50 1326 28 10<R<50 828
11 4.0<M<5.5 50<R<100 978 29 4.0<M<5.5 50<R<100 594
12 100<R<200 272 30 100<R<200 206
13 10<R<50 164 31 10<R<50 124
14 C 5.5<M<6.5 50<R<100 384 32 E 5.5<M<6.5 50<R<100 278
15 100<R<200 470 33 100<R<200 542
16 10<R<50 102 34 10<R<50 38
17 M=6.5 50<R<100 176 35 M=6.5 50<R<100 68
18 100<R<200 412 36 100<R<200 248
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Fig. 2 Sa/PSa values of site class B with different damping ratios
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Fig. 3 Sa/PSa values of site class C with different damping ratios
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Fig. 12 Sa/PSa values of site class E with different damping ratios
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Fig. 13 Average values of 16 660 seismic acceleration time histories 8 under different damping ratios
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Fig. 14  Comparison of Sa/PSa values between actual ground motion records and fitting curves
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