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Abstract: In view of the design of 690 MPa high performance bridge structural steel to be applied to the
compression zone of the upper chord of the side span truss of the main bridge for the 4th Macau Taipa sea-
crossing bridge, the research status and application of 690 MPa high performance bridge structural steel are
studied. The mechanical properties and technological characteristics of 690 MPa high performance bridge
steels at home and abroad are compared comprehensively. The applicability, advantages and disadvantages of
high performance bridge steels in bridge engineering are compared. It is emphasized that 690 MPa bridge
steel has good metallurgical quality, good low temperature toughness and good fracture toughness. Combining
with the design of the girder of the main bridge, the Q690qD steel plate with typical thickness of 24, 28, 44
mm are sampled, the chemical composition, mechanical properties (lower yield strength, tensile strength,
etc) of the base metal are tested according to the specification requirements. According to different welding

methods, by using 4 commonly used welding materials ( submerged arc welding wire, solid welding wire,
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flux-cored welding wire, and welding rod) from different manufacturers, The material selection test of the
mechanical properties of the deposited metal for the weld is carried out. The result shows that (1) the
selected Q690gD for the base metal test adopts the delivery state of “TMCP + tempering” , which has
good performance in strength, elongation, impact toughness and other aspects; (2) in the welding
material test, automatic submerged arc welding, solid wire argon rich gas shielded welding and flux-
cored wire CO, gas shielded welding can be applied to the welding of Q690qD steel, which is matched
with the chemical composition of the base metal, and still has good low-temperature impact toughness
while ensuring the weld strength. The 690 MPa high performance bridge structural steel has high
strength and good weldability. The test provided a reference for further improving the technical system of
high-performance steel in China.

Key words: bridge engineering; high performance bridge steel; experimental study; base material and

welding material ; chemical composition; mechanical property; yield ratio; impact energy
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Tab.1 Application of 690 MPa high performance bridge steel
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Tab.2 Comparison of characteristics and material technologies of 690 MPa bridge steel plates at home and abroad
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Fig. 1 Type of main bridge ( elevation of one and 1/2 couplets) (unit: mm)
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Tab.3 Re-inspection result of chemical composition of base metal of Q690D steel
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Tab.4 Re-inspection result of mechanical properties of base metal of Q690D steel
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Tab.5 Parameters of deposited metal test
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