




Summary

. Title

Establishment of Consistent LRFD Design Fundamentals of Curved Steel Bridges

. Research Objectives and Necessity

Since the traffic has constantly increased and highway network has started to be more 

complicated; as a result, use of curved bridges are increased. Curved girders are used in 

the construction of modern highway bridges, interchange facilities and balconies etc. The 

construction cost of curved alignment associated with the substructure has been found to 

be significantly reduced by the advent of curved girder systems. With these advantages, 

there are some efforts to use curved girders even for the cable stayed bridge. 

However, horizontally curved girders subject to the bending moments and torsional 

moments simultaneously due to the effect of curvature. This causes all the displacement 

components of curved members to be coupled, and finally results in complex behaviors. 

Despite of this difficulty, there are very few of design specifications for curved 

members, which consider the curvature effect. Even the AASHTO LRFD bridge design 

specifications 2014 which include some provisions for horizontally curved members, 

doesn’t provide any countermeasure for ultimate strength of I-girders curved in plan. 

Moreover, domestic design specifications in Korea does not consider the horizontally 

curved member even the LRFD philisophy has to be used since 2015. 

In this project, with analytical and experimental studies, the design guide specifications 

for horizontally curved steel girder with design example is suggested. All of the limit 

states are considered in the suggested guideline to provide proper information about the 

behavior of curved girder. 



. Contents and Range

  -  Analysis Method for Horizontally Curved Girder

  -  Behavior characteristic and strength evaluation method of curved girder

  -  Analysis and design programs

  -  Design guide specifications for horizontally curved steel girders

  -  Design examples

  -  Experimental Study

. Results

  

- Strength Evaluation Method for Flange Local Buckling of Horizontally Curved Steel 

I-Girders

- Strength Evaluation Method for Flange Local Buckling of Horizontally Curved Steel 

Box-Girders

- Strength Evaluation Method for Ultimate Strength of Horizontally Curved Steel 

I-Girders

- Strength Evaluation Method for Web Shear Buckling of Horizontally Curved Steel 

I-Girders

- T-M Interaction Equation 

- Equation for Reaction Forces of the Horizontally Curved Box girder for Various 

Type of Loading

- Analysis Program with 9-D.O.F Curved Beam Element

- Analysis & Design Program for Multi-Girder System

- Design Guideline for Horizontally Curved Steel Girders

- Design Examples for Horizontally Curved Steel Girders



. Plan for using the research results

The design guide specifications which is suggested as a result, might be used in 

Korea as a unique design spec. for horizontally curved girder. With that, strength 

evaluation method for various limit state of curved member. Engineers and 

designer can easily understand the provisions in the guideline with design examples 

that is also provided. 


