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Tab. 1 Models of the relations between the pulse period (T,) and the moment magnitude (My,)

Hikst B2
it . - N . . ) . -
T3 BE Jik oh Ak 3 B ik oh T BE Jik AR 3E Bk o
Baker (2007) InT, = -5.78 + 1. 02My 0.387 0.317
Shahi Fil Baker (2013) InT, = —6.207 + 1. 075My 0.396 0.328
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Abstract

It is the near-fault velocity-pulse ground motion, rather than the ordinary far-field ground motion, that causes
the structure’s significant deformation, and increases the risk of structural collapse. The existing research shows that
the velocity pulse can be divided into the acceleration pulse and the non-acceleration pulse. A systematic analysis of
the characteristics of the pulse’s parameters and structural response under the pulse’s action is helpful to the seismic
design and the evaluation of the near-fault engineering structures. Firstly, the period of the velocity pulse is deter-
mined with the peak-point method, then, the period is compared with the ones obtained with the S, method and
the S, + S, method. Secondly, through regression analysis, the statistical model of the relationship between the pe-
riod of the acceleration pulse (7},) and the moment magnitude (M ) is given. And the statistical model of the re-
lationship between the period of the non-acceleration pulse (7T,) and the moment magnitude ( My ) is given
too. The statistical model of the relationship between the peak velocity of the acceleration pulse ( PGV) and the
moment magnitude (M) and the fault distance (R) is given. In the same way, the statistical model of the rela-
tionship between the peak velocity of the non-acceleration pulse (PGV) and the moment magnitude (M ) and
the fault distance (R) is given too. Finally, the structural dynamic responses of four single-degree-of-freedom sys-
tems to the acceleration impulse and the non-acceleration impulse are analyzed. The results show that for short-peri-
od structures, the acceleration pulse causes more serious structural damage than the non-acceleration pulse does;
for medium-long period structures, the acceleration pulse causes less structural response than the non-acceleration
pulse does.

Keywords: near-fault ground motion; acceleration pulse; non-acceleration pulse; pulse period; single-de-

gree-of-freedom system



