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Introduction Predictive Equations: Model parameters are regressed against explanatory

. . . . variabl rthquak rce and site characteristics and directivit
Near-fault ground motions (GMs) often contain large pulses in the velocity and ariables (earthquake source and site chara y

. . L rameters).
displacement time histories. parameters)
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These pulses are due to rupture directivity — in the fault normal (FN) direction — zi = 9i(F, My, R, Vs30,6,5) + € L
or to the fling step — in the fault parallel (FP) direction. where z; are the model parameters «; transformed to the standard normal
Long-period structures can be particularly vulnerable to these pulses. space.

Some Reqgression Trends

Recorded near-fault ground motions are scarce
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A need for realistic synthetic ground motions exists
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Parameterized model of pulselike near-fault GM
In the FN direction.
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Modified Mavroeidis and Papageorgiou (mMP)  Z 1. Simulate model parameters using the predictive equations and the
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Estimation of Model Parameters

Database of FN component of recorded GMs (100 records):

GM realizations for fixed earthquake source and site characteristics: F=1,M,, = 6.2,R = 10km, V3¢ =
660 m/s, 0 =1.0°% s =27 km; one recorded (top left) and three simulated pulselike near-fault GMs

+ Subset of PEER's NGA database

= R < 30km Simple stochastic model of NF GM in the FN direction.
= Records containing a directivity pulse in the FN direction The model is formulated in terms of physically meaningful parameters.
= Pulse identification and extraction: wavelet-based method (Baker, 2007) Predictive equations for the model parameters in terms of earthquake source

. _ and site characteristics
Pulse Fitting: parameters (V,, Ty, ¥, V, tmax p) Of the mMP pulse model are fitted

to the extracted pulses Can generate an ensemble of synthetic NF ground motions
Residual Motion Fitting: (a, B, c) are related to (I,, Dsos, t39) and then The resulting motions have the same statistical characteristics as the motions
(Ia) Dsos, t30, tmax.r Wmia, @', {¢) are fitted to the recorded residual motions in the database
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