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1 Abstract 

Yachihe Bridge is a record‐breaking cable‐stayed bridge with 800m steel truss deck in the main span. As 
the bridge side spans are limited in size due to environmental constraints, 220m concrete decks are the 
optimized solutions for the side spans to balance the weight of steel truss deck in the main span. The joint 
of concrete deck and steel truss deck is one of the most complex points of the bridge, as  it bears the 
maximum axial force and the structural cross sections, rigidities and material properties are changed at 
this position. This paper mainly presents the detailed design and numerical analysis for the steel‐concrete 
joint of Yachihe Bridge  to  investigate  its  structural performance. Meanwhile,  the numerical  results of 
concrete and steel decks, bearing plate and shear studs of the joint are also discussed. 
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2 Introduction 

The  cable‐stayed  bridge  has  become  one  of  the 
most popular large‐span bridge systems because of 
its structural efficiency and outstanding aesthetics 
[1].  Wherein,  hybrid  cable‐stayed  bridges,  which 
comprise a steel deck in the main span and concrete 
decks at the side spans, have a tendency to be more 
and more popular in recent years due to the rational 
use  of  the  structural  materials  and  economy  [2]. 
Prestressed concrete is usually cheaper and heavier 
than  that  all‐steel  solutions,  which  makes  it 
particularly  adaptable  for  the  shorter  side  spans. 
However, all‐steel decks are much lighter and easier 
to assemble and erect compared with prestressed 
concrete; therefore, they are more appropriate for 
long main spans. Therefore, the hybrid cable‐stayed 
bridge can span long distance with good mechanics 
and lower cost as the heavier concrete decks serve 

as counterweights to balance the lighter steel main 
span [3]. 

For  the  hybrid  deck,  the  concrete  and  steel  cross 
sections are coupled at or near the pylon with shear 
studs and prestressed  tendons generally, which  is 
called  a  steel‐concrete  joint.  The  steel‐concrete 
joint is essential for the hybrid cable‐stayed bridge, 
as  it  bears  the  maximum  axial  force  and  the 
structural  cross  sections,  rigidities  and  material 
properties are changed at this position [4‐5]. For a 
rational  design  of  a  steel‐concrete  joint,  it  shall 
transfer  the  internal  forces  smoothly  between 
concrete  part  and  steel  part  [6].  Meanwhile,  the 
graceful  appearance,  good  durability  and  fatigue 
resistance  shall  be  considered.  Therefore,  the 
reasonable  position,  structural  type  and  shear 
connector of  the steel‐concrete  joint are essential 
for its design and function accomplishment. 

1753


	Session_IABSE_A
	A.1 200-Year Bridge #1 
	A.2 Tomorrow's Affordable Housing #1 
	A.3 Bridge Construction
	A.4 Underground Structures - Fire and Water 
	A.5 Innovative Solutions to Complex Building Design
	A.6 Urban Structures - Challenges and Solutions
	A.7 Climate Effects on Structural Resiliency
	A.8 Design Trends and Innovations

	Session_IABSE_B
	B.1 200-Year Bridge #2 
	B.2 Tomorrow's Affordable Housing #2 
	B.3 Long-Span Bridge Design Considerations
	B.4 Structural Performance Under High Temperatures
	B.5 Movement Control of Structures
	B.6 Applications of SHM 1
	B.7 Extreme Loading on Structures
	B.8 Alternative Reinforcing Panel Session
	B.9P Urban Infrastructure: Performance Based Engineering

	Session_IABSE_C
	C.1 200-Year Bridge #3
	C.2 Tomorrow's Affordable Housing #3 
	C.3 Structure Performance
	C.4 Fire Safety Design Panel Session
	C.5 Design of New York Structures
	C.6 Applications of SHM 2 
	C.7 Urbanization and Ecological Building Construction
	C.8 Alternative Construction Materials
	C.9 Bridge Operations and Maintenance: Monitoring
	C.10P Urbanization: The Challenges of Building Urban

	Session_IABSE_D
	D.1 200-Year Bridge #4
	D.3 Bridge Design Optimization -1 
	D.4 Seismic Resiliency
	D.5 Performance-Based Engineering of Structures - 1
	D.6 Bridge Assessment and Repair - 1
	D.7 Effects of Climate Change Panel Session
	D.8 Timber Design concepts
	D.9P Urban Infrastructure: Tunnel Resiliency
	D.10P Mitigating Fire Hazards Through Engineering
	D.11P Urban Infrastructure: Mitigation of Wind-Induced

	Session_IABSE_E
	E.1 200-Year Bridge #5
	E.3 Bridge Design Optimization -2 
	E.4 Analyzing Seismic Performance
	E.5 Performance-Based Engineering of Structures - 2 
	E.6 Bridge Assessment and Repair - 2 
	E.7 Globalization and Structural Engineering -1 
	E.8 Concrete Repair Panel Session
	E.9P Urban Infrastructure: Footbridges and Non-Redundant
	E.10P Technology: Accelerated Bridge Construction
	E.11P Technology: Structural Health Monitoring
	E.12P Technology: BIM/BrIM and Virtual Reality

	Session_IABSE_F
	F.1 200-Year Bridge #6
	F.2 Design and Testing of Footbridges - 1
	F.3 Seismic Dissipation Systems Panel Session
	F.4 Structural Engineering Challenges
	16654 Performance Study of a Steel-Concrete Joint for Hybrid Cable-Stayed Bridge with 800m Main Span

	F.5 Bridge Assessment and Repair - 3
	F.6 Globalization and Structural Engineering -2 
	F.7 Using BIM to Improve Design and Construction
	F.8P Bridge Design - Considerations for the future
	F.9P Extreme Events: Forensic Study
	F.10P Technology: Alternative Construction Materials
	F.11 Commercial Session

	Session_IABSE_G
	G.1 200-Year Bridge #7
	G.2 Design and Testing of Footbridges - 2
	G.3 Seismic Design - Short/Medium Bridge Span
	G.4 Design Optimization
	G.5 Assessment and Monitoring
	G.6 Forensic Study - Learning from the Past
	G.7 Virtual Reality Modeling of Structures Panel Session
	G.8P Urbanization: Structural Safety of Urban
	G.9P Extreme Events: Multi-Hazard Resilience
	G.10P Globalization: Global Interoperability
	G.11P Urban Infrastructure: Restoration
	G.12P Tomorrow Construction: Alternative

	Session_IABSE_H
	H.2 Construction Techniques
	H.3 Structural Safety of Urban Areas
	H.4 Structural Assessment and Repair
	H.5 Camera-Based SHM Bridge Techniques Panel Session
	H.6 Strengthening - Historic Structures 1
	H.7 Design Challenges
	H.8P Extreme Events: Preparing the Unprepared
	H.9P Urban Infrastructure: Advanced Computing

	Session_IABSE_I
	I.2 Multi-Hazard Design
	I.3 Wind Effects on Structures Panel Session
	I.4 Designing in Urban Areas
	I.5 Strengthening - Historic Structures - 2
	I.6 Design Innovations


