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Fig.1 Cross section of the composite

bridge tower segment
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Fig.2 Arrangement of the measuring points
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Fig.3 Failure mode of the specimen
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Fig.4 Load-axial strain curve
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Fig.5 Load-lateral strain curves
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Fig.6 Comparison of the load-lateral strain curves
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Fig.7 Distribution of the axial strain
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Fig.8 Load-axial deformation curves
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Experimental Research on the Limit Load Capacity of Steel-high Performance
Concrete Composite Bridge Towers

WANG Qian, WANG Chun - sheng, YU Xin, XU Yue

( Key Laboratory for Bridge and Tunnel Engineering of Shaanxi, Chang’ an University, Xi’an 710064, China)

Abstract; An axial compression test was carried out on a steel ~ high performance concrete composite bridge
tower segment in order to study the mechanical behavior of composite bridge towers. The theoretic calculations
of the limit load capacity of the specimen were conducted according to correlative codes. The test results and
calculation data show that because of the existence of concrete, the composite towers can avoid or delay the lo-
cal buckling of the tower panels and have more bearing capacity, which have more advantages than the steel
bridge towers. The load capacity calculated by the superposition method is 7.3% larger than the test result,
by the DBJ13 — 51 - 2003 method is 25. 3% larger than the test result. The former method is convenient,
while the latter can consider the restriction effect of the panels to the concrete, but neither of the above meth-
ods takes into account the local buckling of the tower panels. The welds and the base metal of the composite
towers should be equal in strength, otherwise the destructive of the welds can lead to the failure of the whole
structure.

Key words; bridge engineering; steel — high performance concrete; composite bridge tower; stability; model

test; load ~ bearing capacity



