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ABSTRACT Bridge bearings are vital structural components that transfer loads from the bridge superstructure to the 

substructure while accommodating movements and rotations caused by temperature variations, traffic loads, wind, and 

seismic effects. This review paper presents an overview of the types, functions, design considerations, and performance 

characteristics of bridge bearings. Various bearing systems, including elastomeric, pot, spherical, and seismic isolation 

bearings, are examined based on their load-carrying capacity, movement accommodation, durability, and maintenance 

requirements. The literature indicates that proper bearing selection significantly enhances bridge safety, serviceability, 

and structural longevity. Recent advancements in bearing materials and design technologies have further improved their 

performance under complex loading conditions. The review also highlights common failure mechanisms and the 

importance of regular inspection and maintenance. Overall, the study emphasizes the crucial role of bridge bearings in 

modern bridge engineering and provides insights for their effective design and application. 
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I. INTRODUCTION 

 

Bridge bearings are essential structural components used in bridge construction. They are installed between the bridge 

superstructure and substructure. The primary function of a bearing is to transfer loads safely from the deck to the 

supports. Bearings help accommodate movements and rotations of the bridge. These movements occur due to 

temperature variations, traffic loads, wind, and seismic effects. Without bearings, excessive stresses may develop 

within the bridge structure. Bridge bearings ensure smooth and controlled movement of bridge components. They 

prevent damage caused by expansion and contraction of materials. Bearings also contribute to the overall stability and 

safety of bridges. They allow the bridge deck to expand and contract freely. At the same time, they provide adequate 

support to vertical loads. Bridge bearings are designed to withstand both static and dynamic forces. They play a 

significant role in maintaining structural integrity.  

 

Different types of bearings are available for different bridge requirements. The selection of a bearing depends on load, 

span length, and movement needs. Elastomeric bearings are among the most commonly used types. These bearings are 

flexible, economical, and easy to maintain. Pot bearings are suitable for bridges carrying heavy loads. Spherical 

bearings are used where large rotations are expected. Rocker and roller bearings were commonly used in older bridges. 

Modern bearings often incorporate advanced materials such as PTFE and neoprene. These materials reduce friction and 

improve durability. Bearings also help distribute loads uniformly to the substructure. Proper bearing design increases 

the service life of a bridge. Regular inspection is necessary to ensure their proper functioning. Damaged bearings can 

affect bridge performance and safety. Maintenance and timely replacement are important for long-term reliability. 

Bridge engineers carefully design and select bearings based on project conditions. The efficiency of a bridge largely 

depends on the performance of its bearings. Therefore, bridge bearings are vital components that ensure the safe, 

durable, and efficient operation of bridge structures. 
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II. LITERATURE SURVEY 

 

1. Elastomeric Bridge Bearings 

Authors: M. F. Ashour and co-researchers  

Study: Investigated the behavior of elastomeric bearings under vertical and horizontal loads. 

Findings: The study concluded that elastomeric bearings effectively accommodate bridge movements due to 

temperature changes and traffic loads while requiring minimal maintenance. Their flexibility improves load distribution 

and reduces stress concentrations in bridge components.  

Relevance: Demonstrates the widespread applicability of elastomeric bearings in modern bridge construction. 

 

2. Performance of Pot Bearings in Long-Span Bridges 

Authors: J. M. Roeder et al.  

Study: Examined the load-carrying capacity and rotational behavior of pot bearings used in long-span bridges. 

Findings: Pot bearings were found to support very high vertical loads while allowing significant rotational movement. 

Proper maintenance was identified as essential for long-term performance.  

Relevance: Highlights the suitability of pot bearings for heavy-load bridge applications. 

 

3. Seismic Behavior of Bridge Bearings 

Authors: M. C. Constantinou and colleagues  

Study: Evaluated the effectiveness of seismic isolation bearings in reducing earthquake-induced forces on bridges. 

Findings: Seismic bearings significantly reduced structural vibrations and improved bridge resilience during 

earthquakes. Isolation systems enhanced safety and minimized structural damage.  

Relevance: Supports the use of specialized bearings in seismic-prone regions. 

 

4. Durability Assessment of Bridge Bearings 

Authors: A. H. Muhr et al.  

Study: Investigated the aging characteristics and durability of elastomeric bridge bearings exposed to environmental 

conditions. 

Findings: Environmental factors such as temperature, ozone, and moisture can affect bearing properties over time. 

Regular inspection and quality material selection were recommended to extend service life.  

Relevance: Emphasizes maintenance strategies for long-term bearing performance. 

 

5. Comparative Study of Bearing Types for Highway Bridges 

Authors: R. K. Dutta and team  

Study: Compared elastomeric, pot, spherical, and roller bearings based on load capacity, movement accommodation, 

and maintenance requirements.  

Findings: Elastomeric bearings were economical and easy to maintain, while pot and spherical bearings were more 

suitable for bridges with higher loads and larger movements. Selection should be based on project-specific 

requirements. 

Relevance: Provides guidance for choosing appropriate bearing systems in bridge design. 

 

2. Performance of Pot Bearings in Long-Span Bridges 

Authors: J. M. Roeder et al.  

Study: Examined the load-carrying capacity and rotational behaviour of pot bearings used in long-span bridges. 

Findings: Pot bearings were found to support very high vertical loads while allowing significant rotational movement. 

Proper maintenance was identified as essential for long-term performance. 

Relevance: Highlights the suitability of pot bearings for heavy-load bridge applications. 

 

III. PROBLEM DEFINITION 

 

Bridge bearings are critical components that transfer loads from the bridge superstructure to the substructure while 

allowing necessary movements and rotations. Improper bearing design can lead to excessive stresses, structural damage, 

and reduced service life of the bridge. Modern bridges are subjected to varying loads due to traffic, temperature 

changes, wind, and seismic effects. Therefore, a bearing must be capable of safely carrying vertical and horizontal 

forces while accommodating movements caused by expansion, contraction, and deflection. The challenge is to select 
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and design a bearing system that satisfies strength, serviceability, durability, and safety requirements. The bearing 

should also minimize maintenance needs and ensure reliable long-term performance. Inadequate bearing performance 

may result in cracking, misalignment, or failure of bridge components. Hence, an efficient bridge bearing design is 

required to ensure structural stability, load transfer efficiency, and operational safety throughout the design life of the 

bridge. 

 

OBJECTIVES 

1. To design a bridge bearing capable of safely transmitting vertical and horizontal loads from the superstructure to 

the substructure.  

2. To determine the required bearing dimensions and properties based on design loads and movement requirements.  

3. To check the bearing for compressive stress, shear strain, rotation, and stability as per relevant code provisions.  

4. To ensure adequate durability, serviceability, and safety throughout the bridge's intended service life.  

5. To recommend the most suitable bearing type for the selected bridge configuration and loading conditions. 

 

IV. METHODOLOGY 

 

Literature Review 

↓ 
Analysis of Previous Studies 

↓ 
Identification of Design Parameters 

↓ 
Bearing Selection & Design 

↓ 
Design Validation and Evaluation 

 

V. CONCLUSION 

 

The literature review highlights the critical role of bridge bearings in ensuring the safety, stability, and serviceability of 

bridge structures. Bridge bearings effectively transfer loads from te superstructure to the substructure while 

accommodating movements and rotations. Various types of bearings, including elastomeric, pot, spherical, and seismic 

isolation bearings, have been developed to meet different structural requirements. Among these, elastomeric bearings 

are widely preferred due to their simplicity, cost-effectiveness, and low maintenance. Previous studies indicate that 

proper bearing selection significantly influences bridge performance and durability. Research also emphasizes the 

importance of considering temperature effects, traffic loads, and seismic forces during bearing design. Advances in 

bearing materials and technologies have improved load-carrying capacity and service life. Regular inspection and 

maintenance are essential for preventing bearing deterioration and ensuring long-term functionality. The reviewed 

literature demonstrates that an optimized bearing design enhances structural reliability and reduces maintenance costs. 

Therefore, the selection and design of bridge bearings remain crucial aspects of modern bridge engineering. 

 

REFERENCES 

 

[1] J Lopez Gimenez, T Himeno, H Shinmyo and T  Hayashikawa “ Seismic Response of Bridges with Sliding  and 

Elastomeric Isolation bearings” August 2015 

[2] Can Akogul and Oguz C. Celik, “Effect of Elastomeric Bearing Modeling Parameters on The Seismis Design of 

RC Highway Bridges With Precast  Concrete Girders”, The 14 th  World Conference on Earthquake Engineering  

October 12-17, 2008, Beijing, China. 

[3] Weiguo Huang, Xiuli Xu, Tao Wang, Kairui Wang, Weiqing Liu , “Study on Mechanical Property of Bridge 

Bearings  under Eccentric Compression and Shearing”,  International Journal of Structural and Civil Engineering 

Research Vol. 8, No. 3, August 2019 

[4] S.Priyadarshika & M.Rajkannan, “Investigation and Analysis of Bridge Pot Bearing”,  International Research 

Journal of Multidisciplinary Technovation /2019, 1(1), 288-297. 

[5] Zofia Szweda, Andrzej liwka, ,“Increase Load Bearing Capacity Of Bridge Structures By Reducing Cover 

Thickness As A Result Of  Changing Cement Type" , International Conference on Analytical Models and New 

Concepts in Concrete and Masonry Structures  AMCM’2017 , Volume: 193 . 

http://www.ijirset.com/


|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                              Volume 15, Issue 6, June 2026 

                                         |DOI: 10.15680/IJIRSET.2026.1506099| 

IJIRSET©2026                                      |     An ISO 9001:2008 Certified Journal   |                                          9715 

[6]  Liu Yang, Wang Xing Rui, Yang Gang, and Zhang Aifeng , May - 2012 ,“Analysis on Stability and Ultimate 

Bearing Capacity of Steel Truss  Arch Bridge” , Journal of the Applied Mechanics and Materials , Volume : 178-

181 . 

[7]  Alireza Heysami, Seyed Abdonnabi, Niza Farasat, “Evaluation of Seismic Performance for Bridges Isolated 

with Lead-Rubber Seismic Isolator Bearing”, Journal of Applied Environmental and Biological Sciences, 

September 2015 

[8] Nikolay Kravchuk, Ryan Colquhoun & Ali Porbaha,  “Development of a Friction Pendulum Bearing Base  

Isolation System for Earthquake Engineering Education”  2008. 

[9] M. N. Haque, A. R. Bhuiyan & M. J. Alam “Seismic Response Analysis of Base Isolated Highway Bridge : 

Effectiveness of using Laminated Rubber Bearing” August 2010. 

[10] Ankit Gupta, DiwakarprakashVerma, Jagdish Singh Dasouni and Girija Shanker “ Sutaability of POT-PTFE 

bearings in bridges “International Journal of Current Reserch and Acamadic Review May 2015 pp 47-53. 

 

http://www.ijirset.com/


 


