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Applicability of transformation of ground motion records from
non-rock site
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Company, Beijing 100034, China)

Abstract: By applying the site condition correction models of the next generation of attenuation (NGA) relationships, the
equivalent rock site (Vg3 = 500 m) ground motion from ground motion records at non-rock site (Vs < 500 m/s) is calculated.
The obtained equivalent rock site ground motions show consistency with the available true rock site records statistically. It
concludes that this transformation method is applicable for calculating the equivalent rock site ground motion from non-rock
site records. Furthermore, the obtained equivalent rock site ground motion data can reduce the non-coherency in the data from
an earthquake event with abundant records, as well as improve the spatial data distribution in the data from an event with
limited true rock site records. The equivalent rock site ground motion data obtained from the ground motion by this
transformation method may help overcome the barriers in some researches due to limited data distribution. Finally, the
limitations and some factors needing further investigation in this method are also discussed.
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Fig. 1 Rock site and non-rock site records of NGA database
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Table 1 Parameters of earthquakes and their records
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S R R g g ww oo
EQO113 12i§éi&?§£%§r 5.99 3405 -118.08 116 11
EQO118 Lomiiﬁiéfﬂﬁ%% 6.93 37.04 -121.88 83 29
EQ0127 hkwiﬁig:imﬁé 6.60 3421 -11855 160 31
EQ0137 Ch?iiiiiﬁ% 7.62 2386 120.80 419 78
EQ0158 Hemeﬁzéftmﬁé 713 3457 -11629 83 11
EQ0174 19%;;§;§géChi 6.20 2381 121.08 322 53
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Fig. 2 Comparison between two regression schemes (One is only rock site records used; the other is rock site records and equivalent rock



460 # L L B % i 2012 4§
site records used simultaneously)
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Table 2 Comparison of regression coefficients between two regression schemes
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eIkl JEEl a b Ro PrifEZ a b Ro RGE o
PGA -1.023 0.514 -0.772 0.590 3.294 1.449 24.607 0.507 0.86

EQO113 0.2s -0.705 0.364 -1.415 0.636 3.697 1.338 22,717 0.541 0.85
1.0s -2.467 0.354 -1.616 0.673 4.917 1.981 31.914 0.621 0.92

40s -5.555 0.460 -1.379 0.526 14.677 4.429 87.598 0.634 1.21

PGA 0.469 0.724 0.646 0.468 0.626 0.714 3.444 0.435 0.93

0.2s 2.734 1.076 7.798 0.413 2.549 0.989 9.037 0.430 1.04

EQO118 10s  -1176 0245  -3212 0559 0454 0387 0817  0.595 1.06
40s -3.113 0.259 -2.435 0.341 -2.474 0.417 0.692 0.486 1.43

PGA 2.584 1.272 10.753 0.437 2.054 1.104 8.989 0.408 0.93

EQ0127 0.2s 3.748 1.302 15.570 0.488 3.504 1.215 13.501 0.454 0.93
1.0s 0.644 0.855 3.368 0.566 1.441 1.022 6.015 0.449 0.79

40s 1.832 1.669 18.615 0.574 -0.213 1.213 8.267 0.587 1.02

PGA 1.328 1.001 7.286 0.528 1.717 1.074 10.836 0.508 0.96
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Fig. 3 Comparison among distribution forms of regression residuals for earthquakes with enough records
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Fig. 4 Distribution tests of regression residuals for earthquakes with insufficient rock site records
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