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Analysis of the seismic response characteristics of building
structures subjected to near-fault ground motions
from Wenchuan earthquake
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Abstract: This paper focuses on studying the effects of near-fault ground veloci-
ty pulses on building structures. Inter-story drift distributions of structures
subjected to velocity pulse-type records and non-pulse-type records were investi-
gated to reveal the effects of near-fault strong motions on building structures
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with different natural vibration periods. Two groups of typical velocity pulse re-
cords and non-pulse records were selected from Wenchuan Ms8. 0 earthquake,
and a wavelet method of time domain synthesizing was used to modify the se-
lected records, matching the target spectra from determined seismic intensity.
The modified ground motions were used as the basic strong motion data for seis-
mic response analysis. Finite models of 3, 11 and 20-story RC frame structures
were established, and inter-story drift distributions of these three buildings sub-
jected to typical velocity pulse-type records and non-pulse-type records were in-
vestigated. The study reveals that the inter-story drift distributions are quite
different when the structures are subjected to pulse-type records and non-pulse-
type records for the 3, 11 and 20-story RC frame structures, and are correlated
with the natural vibration properties of building structures. In terms of low-rise
buildings, inter-story drifts are larger for non-pulse-type records than those for
pulse-type records. The influences of high modes on inter-story drifts become
much more obvious with the increase of story number. The median value and
dispersion of inter-story drifts are much larger when subjected to pulse-type re-
cords compared with non-pulse-type records for high-rise buildings. Pulse-type
records tend to induce higher modes response, resulting in large inter-story
drifts for high-rise buildings. Nomn-pulse-type records have relatively large
effects on inter-story drifts primarily in the fundamental mode for low-rise
buildings. It can be concluded that the effects of near-fault velocity pulses
should be taken into consideration when assessing seismic damage potential for
near-fault building structures.

Key words: velocity pulses; near-fault; frame structure; inter-story drift
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Table 1 Parameters of selected near-fault pulse-type ground motions from Wenchuan earthquake

PGA PGV
/s , , /km
Jemes™! Jemes ™2 Jemes !

E 51DYB 7.1 23.2 126.0 23.2 34.0
51DYB 6.6 35.5 133.9 35.5 34.0

E 51JYT 15.6 35.7 501.7 35.7 23.9
N 51JYT 8.4 38.2 439.3 38.2 23.9
E 51JYH 15.6 34.9 498. 7 34.9 13.6
N 51JYH 10. 2 28.7 350. 1 28.7 13.6
E 51MZQ 10.1 122.3 822.8 122.3 3.2
N 51MZQ 7.5 76.9 802. 8 76.9 3.2

2

Table 2 Parameters of selected non-pulse-type ground motions from Wenchuan earthquake

PGA/cm s ? PGV/cmes ™! /km
E 51LXM 320.9 21.7 56. 8
N 51LXM 276.5 17.8 56. 8
E 51MXD 246.0 17.9 72.9
N 51MXD 206. 1 33.9 72.9
E 51SFB 541.9 69. 3 10.4
N 51SFB 580. 3 88. 8 10.4
E 51WCW 884.8 52.8 23.2
N 51WCW 649. 1 44,2 23.2
1 5% ( . ug”
. 1g:9.8m/52). ’
b
’ ’
’ b
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