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Summary

In order to achieve accelerated and less expensive construction for arch bridges, optimized steel
composite sections with variations of material and dimensions were proposed for the arch ribs. The
proposed arch rib is made of fabricated steel tubular section with concrete fill or reinforced concrete
topping based on stress distribution. An important advantage of this composite section is that a base
arch frame of stedl tubular section can be erected vertically and rotated to closure in limited workspace
and within a short period. A particular composite with hollow steel box and reinforced concrete
topping is used for combined compression and positive bending in the mid-span region, which is
guarter-spans from the crown, to reduce the self-weight and cost. An in-depth understanding of the
load carrying characteristics theoretically and experimentally can be very crucia for the design
optimization. The objective of this research isto study experimentally the behavior, failure mechanism
and performance of this composite section. The test includes the simulation of pure bending with
lateral load, and pure compression with central axial loading as well as combined compression and
bending with eccentric axial loading. This paper presents the experimental results of a series of test
specimen tested under different load conditions. The results demonstrated that the proposed composite
section can meet both strength needs and performance requirements. The composite section achieved
its ultimate design strength with fully devel oped concrete compressive strength and steel tensile
strength, without premature failures such as crushing or cracking of concrete or buckling of stedl.
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1LINTRODUCTION

Concrete is strong in compression, inexpensive, and stiff, while stedl is strong in both tension and
compression, lightweight, easy of handing and fabrication, but more expensive. The benefits of
combining the two common materials have long been recognized and a variety of composite system
have been developed and widely used in both buildings and bridges. Concrete filled steel tube
composite [1-5] are the most favorable composite system for columns or structures with compression
carrying members. The steel shell provides confinement to the concrete; in return, concrete provides
supports that prevent premature local buckling or crippling of the steel and allow effective composite
action, which leads to aremarkable increase of strength and ductility of the structure. Composite
girders are another commonly used composite system for bridges or structures with flexural members
(see Fig.1). Animportant advantage of using composite system is that construction can be accelerated
through separation of operations. Initially, a bare-bone steel frame can be erected to carry the gravity
load during construction thus significantly reduces the needs for shoring and formwork. Asthe
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