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Abstract 

Composite megastructure would be more used in bridge construction because of its higher 
performance and less material cost. Experimental studies were conducted to investigate the 
cooperative performance of double steel plate concrete composite tower and compare the 
behaviour of composite tower and reinforced concrete tower. The specimens were based on the 
megastructure – the composite tower of the Nanjing No.5 Yangtze River Bridge, which was the first 
large-span cable-stayed bridge using double steel plate concrete composite tower. By designing full-
scale four-point bending tests, the size effect was eliminated. The cooperative performance 
between steel and concrete in tension and compression areas was investigated. After the loading 
process, two composite specimens showed typical bending failure mode, and the RC beam showed 
the mid-span bending failure mode after the shearing span slipped. The steel-concrete composite 
specimen showed higher initial stiffness and ultimate bearing capacity than the RC specimen by 51% 
and 49% respectively in the load-displacement curves. Increasing the thickness of composite steel 
plate from 14mm to 20mm could improve the initial stiffness of composite specimen by 9% and the 
ultimate bearing capacity by 11%, but would reduce the ductility by 28%. Therefore, the stiffness, 
strength and ductility of the structure should be weighed in the composite tower design, and there 
existed optimal steel plate thickness. The slip between steel plate and concrete did not exceed 
0.3mm before the specimen yielding. The composite tower of Nanjing No.5 Bridge had a good 
cooperative performance between the steel and the concrete. In addition, the composite tower had 
better structural performance than the RC tower, which was worth promotion. 
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1 Introduction 

Steel-concrete composite bridge tower refers to 
the tower with steel and concrete working 

together in the same section, which need to make 
steel and concrete work compatibly to take full 
advantages of the two materials. Concrete 
provides constraints effect on stiffening steel rib, 
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