





























of this study, the following conclu-
sions for section geometries similar to
those in the PCI Design Handbook?*
can be drawn:

1. Using the lengths corresponding
to the practical minimum and maxi-
mum span-to-depth ratios, all the
floors fall within the acceptability
range of the stated criteria, provided
the damping ratio is 3 to 3.5 percent of
critical. Since the accepted minimum
damping ratio for a bare floor is usu-
ally set at 3 percent, the suspended
ceiling and partitions increase the
damping ratio substantially and
achieving a 3.5 percent damping ratio
is usually not a problem.

2. The damping ratio is a major pa-
rameter in the floor response and vi-
brations perceptibility. The presence
of partitions and suspended ceilings
greatly enhances floor acceptability.

3. The use of lightweight concrete
tees or CIP decks that are thinner than
3 in. (76 mm) has a small or negligible
effect on the response.

4. The impact of a Young’s modulus
deviation from the standard ACI value
is small.

A = initial maximum amplitude of
oscillation

A, = maximum amplitude under
single heel-drop impact

B; = effective joist panel width

D = damping ratio

E, = Young’s elastic modulus of
concrete

F(t) = forcing function
K = asensitivity factor
L = span length
N = number of accelerations

Ny = number of effective beams

3. The improved accuracy due to a
refined mesh (greater than 12 elements
per span) is quite negligible, and,
therefore, not warranted.

6. It appears from a single study on
a DT24 + 3 floor that the presence of
a deep shrinkage crack at the location
of tee joints is not detrimental to floor
acceptability.

Although this pilot study covered
the extreme values of span-to-depth
ratios, and the sensitivity study
showed negligible or small changes in
floor response, future research is
needed in the following areas:

a. Sections with large flange widths
such as the 12DT sections may require
a separate investigation.

b. Pre-topped sections must be in-
vestigated in a systematic manner to
cover the full range of span-to-depth
ratios.

¢. Although modeling of hollow-
core slabs is significantly more time-
consuming, it is feasible, nevertheless,
by using powerful computer programs
such as ADINA. Because of the sig-
nificantly different properties, the re-
sponse parameters for hollow-core

APPENDIX — NOTATION

P = average weight of person

a; = dynamic load factor

= nth acceleration

a, = maximum peak acceleration
a, = root-mean-square acceleration
f = foot stepping frequency

fi = fundamental frequency

. .
f! = compressive
concrete

strength of

i = harmonic multiple or index
number

= generalized loads

floors will be different from double
tee floor systems.
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t = time

S
i

effective weight of floor vi-
brating in fundamental mode

w = unit weight of floor panel in-
cluding active live load
x; = generalized displacements

X; = generalized velocities

X; = generalized accelerations

B = damping ratio

& = damping ratio

, = vibration frequencies
{¢}; = mode shapes
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