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Abstract. The response of a rigid rocking block is traditionally described by its tilt angle. This
is a correct description, but this paper suggests that describing rocking via displacements is
more meaningful, because it uncovers that two geometrically similar blocks of different size 
will experience the same top displacement, provided that they are not close to overturn. The 
above is illustrated for both analytical pulse excitations and for recorded ground motions. 
Thus the displacement demand of a ground motion on a rocking block is only a function of its
slenderness; not of its size. This reduces the dimensionality of the problem and allows for the 
construction of size-independent rocking demand spectra. 
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1 INTRODUCTION
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2 ROTATION BASED DIMENSIONAL ANALYSIS OF THE ROCKING 
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3 DISPLACEMENT BASED DIMENSIONAL ANALYSIS OF A ROCKING 
OSCILLATOR EXCITED BY ANALYTICAL PULSES

3.1 Analysis based on the frequency parameter of the block p

If the problem has an explicit mathematical formulation, the independent varia-
bles in the problem and the constant parameters that appear in the equations, boundary 
conditions and initial conditions, etc., are adopted as the governing parameters.
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3.2 Analysis based on the base width of the block b
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4 DISPLACEMENT BASED ANALYSIS OF A ROCKING OSCILLATOR 
EXCITED BY RECORDED GROUND MOTIONS

4.1 FEMA P695 Ground motions

4.2 Equal displacement rule for rocking structures and displacements demand spectra
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4.3 Preliminary design based on the equal displacement rule
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5 INTERPRETATION OF THE EQUAL DISPLACEMENT RULE BASED ON THE 
EQUATION OF MOTION
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