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Abstract: When the seismic acceleration signal is integrated to obtain the velocity and displacement history, or

utilized in seismic response analysis, generally the initial velocity and displacement are assumed as zero. The
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assumed initial conditions that are not met are referred to as incompatible initial conditions. Aimed at the
baseline shifting problem occurring in the velocity and displacement histories due to the incompatible initial
conditions, which is caused by artificially truncated acceleration signals, a simple and effective baseline
correction method is proposed. Cause of the baseline shifting due to the incompatible initial conditions, is
theoretically discussed. Two indicators measuring level of the baseline shifting, termed baseline drifting ratio
( DR) and amplitude ratio ( AR) , are defined from the viewpoint of overall drifting and local shifting,
respectively. By including zero initial conditions and baseline shifting trends of the velocity and displacement
histories in the trend polynomial, the traditional baseline correction method of acceleration signal is improved. A
seismic ground motion record is utilized as an example to verify the proposed method. It is found that comparing
with the traditional baseline correction method, in which acceleration history is only considered, the proposed
method can achieve more accurate and efficient baseline correction, and guarantee consistence of the velocity and
displacement initial conditions with the common convention of ground motions at the same time.
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Fig.1 Displacement time histories with various drifting ratio (DR)
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Fig.2 Displacement time histories with the same DR but various amplitude ratio (AR)
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Fig.3 Ground motion records at monitoring station KMMOO6 and normalized Arias intensity of acceleration history
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Fig.4 Truncated acceleration signal and velocity and displacement time history obtained through integration
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Fig.5 Displacement time histories obtained by proposed and traditional correction methods
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