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This paper presents an overview of the engineering aspects involved with dynamic testing of scale-
model structures, the reasons for conducting such tests, and a summary of the results of earthquake
simulator tests which were conducted on two separate 1/5-scale models of a 3 -storey reinforced
concrete frame building.

Introduction

Even though there have been a number of recent Australian earthquakes greater in
Richter magnitude than ML 5 (Everingham, 1982; Rynn et al., 1987), most buildings
in Australia have not been designed to resist earthquake forces. In fact, the first
Australian Earthquake Code, AS 2121 (SAA, 1979), was not published until 1979 and
was a consequence of the 1968 earthquake (ML 6.9) in Western Australia which
devastated the town of Meckering. This code was based largely on the 1974 edition of
the report entitled Recommended Lateral Force Requirements and Commentary
published by the Seismology Committee of the Structural Engineers Association of
California (SEAOC, 1974) and represented the state-of-the-art at that time. It was,
however, based largely on the results of Californian earthquake research and the
observed behaviour of buildings there during earthquakes. Not withstanding AS
2121's publication in 1979, it was not until 1984 that the code was used, and even then
only in one State and part of another.

The application of an American based earthquake code raises the question of whether
buildings designed and built in accordance with Australian standards behave much
differently under earthquake loading than their American counterparts (Griffith, 1992).
Of special concern is the level of ductility provided by the current design practice since
the recommended R factors in the code rely upon ductility. These values are based
largely on the documented response of a wide variety of buildings during earthquakes
in California. In the absence of this type of data for Australian buildings, it is
necessary to conduct experiments to address this question.

Hence, a pilot study was conducted at the University of Adelaide to establish whether
earthquake simulator tests could be carried out successfully with the facilities available
in the Civil Engineering Department. However, the results of this preliminary research
were also expected to: (1) establish whether a comprehensive research program into the
behaviour of Australian designed reinforced concrete buildings subject to earthquake
loads was needed; (2) experimentally determine the failure mode for a low-rise
reinforced concrete moment resisting frame structure subject to earthquake loading; and
(3) provide and estimate of the elastic reserve strength provided by the current design
details for these types of structures. .

Experimental models

This research was conducted in the Civil Engineering Department's structural testing
laboratory at the University of Adelaide. The project consisted of testing two
reinforced concrete frame structures, which were designed in accordance with the
Australian Standard for concrete structures AS 3600 (SAA, 1988). The test structures
were designed to be 1/5-scale replicas of a section out of a typical reinforced concrete
moment-resisting frarme building. The models were each 2.4 m tall, three storey single-
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