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ABSTRACT

An experimental study was carried out to investigate the dynamic properties and the seismic
response of telecommunications equipment supported on access floors. A total of three access floor
systems from three manufacturers were used in the test program. A commercially available
telecommunications cabinet was used as a representative equipment. The test program consisted of three
phases. First, static tests were performed to determine the lateral load-deflection characteristics of the
access floors by themselves. Second, shake table tests were performed to determine the frequency and
damping characteristics of the equipment cabinet and the combined equipment-access floor systems. Lastly,
the equipment and the combined equipment-access floor systems were tested on a shake table under
different level of excitation compatible with the building floor response spectra specified in the NEBS criteria
of the telecommunications industry. The experimental results showed that the response motion of the
equipment cabinet was amplified significantly by the access floor. Equipment units supported on access
foors without stringers are more prone to be damaged due to the possibilities of collapse of the access floor

in a strong earthquake.

INTRODUCTION

en widely used to support equipment in telecommunications central
e seismic safety of telecommunications equipment on

designed to support mainly gravity load; hence, their

seismic performance which is dependent of their lateral strength and stiffness 1S unknown. Second, an
access floor system tends to amplify the earthquake-induced building floor motion; as a result, the
equipment supported on it would be subjected to a more Severe shaking than if it were supported directly
on a building floor. To address to the first issue, static tests were carried out to investigate the lateral
strength and stiffness properties of three commercially available access floor systems. The second issue Was
addressed by carrying out shake table testing using a commercially available telecommunications equipment

cabinet on different access floor systems.
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TESTING PROGRAM AND SET-UPS
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STATIC TEST ON ACCESS FLOOR SYSTEMS

results for the three acCcess floors are presented in terms of load-deflection Curves
ystems exhibit linear behaviour at small loading. No well-defined yield point can

< The overall lateral behaviour of the access floors provided DY

B are very similar. Both systems failed in a very brittle manner from the tearing of welds

nect the pedestal stems and the base plates. After the initial tearing of the welds, NO additional
10ading could be sustained. The static lateral behaviour of the access tloor provided DY supplier C was
different from the other tWO. Under !gteral load the system exhibits a ductile behaviour with large amount
of displacement after ylelqzng. The failure of the system was due 10 the yielding of the pedestal stems. Fig
5. ShOWS the large distortion of the access floor of supplier C after the ultimate load had been reached.

The static test

in Fig. 4. All three S
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The lateral stiffn€ss and ultimate strength values for the three access floor systems tested are
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RANDOM EXCITATION TESTS

erformed to determine the natural frequencies and damping ratios

of the equipment cabinet mounted on a concrete slab. The cabinet was tested in both the side-to-side and
the back-to-front directions. The cabinet responded in a single mode in both directions and the frequencies
and damping ratios for the two directions are tabulated in Table 2. The cabinet has a higher frequency in

the back-to-front direction.

Random excitation tests were p

Random excitation tests were also performed for the various combination of the equipment cabinet
odes were found for each of the equipment-

and the three access floor systems. Two lateral response m
access floor configurations. Since the second mode frequency is in general higher than 15 Hz which Is
beyond the frequency range of the upper-bound floor motion described by NEBS, only the fundamental

mode results will be discussed here. The fundamental frequencies and the damping ratios for each of the
test configurations are tabulated in Table 2.

cabinet on a concrete slab, it is apparent that the

aacesls floors cause the frequencies of the equipment cabinet to be reduced drastically. Additional
experimental results for 12" FFH access floors presented in Ref. 2 shows that in general the reduction 1s
larger for a more laterally flexible access floor system (Wong, 1990). The implication of such reduction is
that even though the cabinet by itself is well designed such that its fundamental frequency is higher than
;?9 frequency range contained in the NEBS specified motion, when it is put on an access floor, its
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