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This paper proposes stochastic estimation and reliability based design for limiting
floor slabs vibration due to human walk. Estimating the habitability index based on floor
slab vibration due to human activity is important in designing steel structural buildings
such as office, shopping malls etc. But since the variation of this vibration is large,
calculation of this variation is difficult.

This paper has 6 chapters. Chapter 1 is Introduction which includes background,
previous research, and contents of this paper. Chapter 2 shows generating stochastic
walking force model based on force measurement by many people and adopting stochastic
walking force model to a Monte-Carlo simulation using SDOF system. Chapter 3 shows the
full scale measurements and certification of a Monte-Carlo simulation. One or more people
walked on a pedestrian corridor in order to determine the statistics of V-values. The
V-value 1s a 1/3 octave band peak spectrum of response accelerations corrected based on
human sense. The experimentally obtained results were successfully simulated using the
Monte-Carlo simulation. Chapter 4 proposes the walking vibration V-value response
spectrum as an evaluation method of the habitability index V-value derived from a
Monte-Carlo simulation and shows verifications with actual walking tests on seven floor
slabs. This response spectrum 1is the original concept which evaluates V-values
stochastically calculating mean value and variation coefficient. Chapter 5 proposes a
reliability based design for limiting floor slab vibration due to human walk. The reliability
index S can predict the stochastic vibration performance of any floor slabs, independent of
the dynamic characteristics of floor slabs. The reliability design method was applied to an
actual floor slab design and its validity was confirmed by hammering tests and a one

person walking test using the actual building floor slabs. Chapter 6 is the conclusion.
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