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Abstract: Earthquake effect is usually simplified as two horizontal components and one vertical compo-
nent. The vertical component of near-fault earthquake together with horizontal components is influen-
tial to floor responses of building structures, but such influence has been rarely studied. Three special
steel moment-resisting frames with different heights are focused. Vertical ground motions and corre-
sponding horizontal ground motions matching the vertical design spectrum are selected as the seismic
inputs. The obtained SRSS value of horizontal and vertical floor accelerations is defined as the com-

bined floor acceleration. The variation of the A,,../A... ratio (i.e. the maximum horizontal acceleration
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to the combined acceleration) along the height is studied. In addition, incremental dynamic analysis is

carried out on the considered three buildings. The probability model which is used to describe the rela-

tionship between the A,,../A,. ratio and earthquake intensity is developed and verified by KS test. Fi-

nally, the empirical fitting formula of the A,,../A... ratio along the structure height is proposed. The

results presented in this study show that with the increase of relative height and earthquake intensity,

the A/ A ratio decreases gradually. Under the action of near-fault non-pulse ground motions, the

hma:

perfectly predict the distribution of the A,/ A, ratios.

Keywords: steel moment-resisting frames; near-fault ground motions; floor acceleration; incremental

dynamic analysis; vertical seismic effect
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