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Summary

This paper presents construction technology, seismic design, experimental testing and results of two
years research programme carried out at University of Canterbury. The four years New Zealand
national founded project, named Advanced Bridge Construction and Design (ABCD), aims to
provide seismic resistant connections for fully prefabricated short-medium span concrete bridges.
The paper further discusses results of quasi-static cyclic uni and bi-directional testing on half-scale
fully prefabricated and segmented single and multi-column bent specimens with two different
emulative connection details at pier to foundation and pier to cap. This solution aims to emulate the
traditional cast-in-place behaviour of bridge columns with formation of plastic hinges at the
designated/detailed locations in the column. Thus, it is called High Damage solution here. The
second solution is based on rocking concepts and control/localize the damage at the column to
foundation interface. Therefore, it is called Controlled Damage solution. The third solution is using
a combination of rocking and external dissipative fuses which prevents any structural damage in the
columns. This solution is called Low Damage. The results clearly demonstrate that all the
connections can be used in high seismic areas. The Controlled and Low Damage connections have a
superior performance and are economical viable, especially if the post-earthquake costs are
included in the overall life cycle cost analysis of the bridge.
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1. General Overview

In the past several decades, the cast-in-place (CIP) construction of the bridge substructure systems
has been the traditional and preferred method of construction in many countries around the world.
However, there are a number of challenges identified over the years with the CIP practice. These
challenges include but are not limited to, traffic disruption in urban areas, construction safety,
higher life cycle costs, construction quality control, and environmental impacts. Accelerated Bridge
Construction (ABC) is intended to provide solutions for the aforementioned challenges. ABC can
be defined as any method of construction that can accelerate the construction time of a bridge
structure. In the recent years, the use of prefabricated elements for the bridge superstructure system
has been popular among several nations around the world such as the United States, New Zealand,
Taiwan, and Japan. However, the CIP construction has still remained the primarily method of
constructing the bridge substructure system in a moderate to high seismic region.

Palermo and Mashal [1] presents general background on ABC from many countries around the
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