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Magnitude-distance distribution of strong

ground motion data
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Fig.2 Histogram and theoretic distribution of V/H
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Tab. 1 Probability distribution test of V/H

In (V/H) XN $i%kr,  #Kp, np (v —np;)*/np;
(-w, -1.8] 10 0.002 27 7.35 0.952 3
(-1.8, -1.6] 24 0.007 36 23. 80 0.001 7
(-1.6, -1.4] 76 0.02301 7444 0.032 7
(-1.4, -1.2] 183 0. 056 48 182.70 0.000 5
(-1.2, -1.0] 341 0.108 80 351.96 0.3411
(-1.0, -0.8] 572 0.164 51 532.20 2.9770
(-0.8, -0.6] 665 0.195 27 631. 70 1.755 4
(-0.6, -0.4] 573 0.181 95 588. 60 0.413 3
(-0.4, -0.2] 402 0.133 08 430. 51 1.888 5
(-0.2, 0] 227 0.076 41 247. 17 1.646 7
(0, 0.2] 103 0.034 43 111. 39 0.6316
(0.2, 0.4] 42 0.012 18 39.40 0.172 2
(0.4, 0.6] 12 0.003 38 10.93 0.103 9
(0.6, +m) 5 0. 000 88 2.85 1.624 3
Z 3235 1.000 00 3 235.00 12.541 4
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Tab.2 V/H of different exceeding probability

TR 50% 45% 40% 35% 30%

25% 20% 15% 10% 5% 2% 1%

V/H 0.52 0.54 0.57 0. 60 0. 64

0. 68 0.73 0.79 0.87 1.00 1.18 1.32
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Fig. 3 Relationship between V/H and

distance on different sites
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Fig. 4 Relationship between V/H and magnitude

in different distances
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Tab.3 Distribution of the data classified by focal mechanisms (unit: group)
P O0<R<30m 30 m<R<60 m 60 m<R=<100 m 100 m < R<300 m
FeA L %+ FeA it %+ e i+ %+ A it %+
EW 20 62 62 37 74 77 40 103 111 30 133 100
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Fig.5 Relationship between V/H, focal mechanism

and distance on different sites
(a) rock; (b) stiff soil; (c) soft soil
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Analysis of Statistic Characteristics of Peak Ratios in Vertical
and Horizontal Ground Motion Acceleration

LI Heng'*, LI Jing-gang', WANG Dun', CAI Yong-jian'’
(1. Institute of Seismology, CEA, Wuhan 430071, Hubei, China)
(2. Earthquake Administration of Hubei Province, Wuhan 430071, Hubei, China)

Abstract

In this paper, the statistic analysis of peak ratios in vertical and horizontal acceleration (V/H) is done by
using strong ground motion data. It is shown that V/H obeys the lognormal distribution. Based on the data, the
effects of magnitude, epicentral distance, site conditions, and focal mechanism on V/H are analyzed. The re-
sults show that the effect of magnitude is inconspicuous, and V/H is reduced as the epicentral distance is in-
creased, especially on soft soil site. In the near-field (R<60 km), V/H on soil site is bigger than it on rock
site, and it is opposite in the far-field. In addition, the focal mechanism affects to V/H greatly, especially in
the near-field.

Key words: vertical ground motion, acceleration peak ratio, lognormal distribution, focal mechanism



