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ZEOTHY) M OINERFHECE T OMAEEET 2 LaRRLOANLE T LI LE2RTND. H
2 B TEEEEMEHA ICH WO O ) FES) T, BYMABATO JIS I EfisnTniny 1y
FRTCZEHIHNZHNTODBUR, S HITH 0 &R 4 BT 2 U 23 3R A6 B 28 2R ORI 2 528 % 5
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This paper investigates the structural behavior and low-cycle fatigue characteristics of a unit
composed of hanging bolts, braces, and mounting hardware for the seismic support of suspended
equipment such as air—conditioning units (hereinafter suspension support member). Through a series
of structural experiments, this study provides insights into the seismic design of suspension support
members, including connection parts, by analyzing elements ranging from a single member to the full
suspension system and the inserts in ceiling slabs

Firstly, elemental tests were conducted on suspension members, considering the conventional use of
Whitworth screws, which are not listed in the current JIS standards, and the influence of mounting
hardware on overall system stiffness. Tensile tests determined material properties such as yield
strength, tensile strength, and elongation, while bending tests evaluated the cross—sectional
properties of single members. Additionally, tests on mounting hardware analyzed its effect on the
stiffness of single members based on installation location.

Next, cyclic loading tests of the suspension support members were conducted to understand the
horizontal stiffness, yield strength, and low—cycle fatigue characteristics of the suspension support
members. Furthermore, the low—cycle fatigue fracture occurring at the protrusion part of the
suspension support members can be evaluated independently of the presence of braces by using the
deformation angle at the protrusion. A unified evaluation method, independent of hanging bolt length
was developed using the plasticity ratio

Finally, structural tests were conducted to determine the strength of inserts installed in ceiling
slabs under tensile, shear, and combined loads. In these tests, the parameters are the type of
insert, the concrete shape simulating a deck slab, and load combinations. The results indicate that
insert thread location and the surrounding concrete influence the maximum strength. Furthermore, in
addition to the elastic limit strength derived from the hysteresis curve, we proposed a method to
establish the allowable strength by focusing on the horizontal slip displacement at the insert.
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