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Abstract 

  

Beam-column joints are critical components in reinforced concrete structures, particularly 
vulnerable to seismic forces. This study investigates the seismic behavior of beam-column 
joints through comprehensive analysis and numerical simulations. 

The research focuses on evaluating the performance of various types of joints under seismic 
loading conditions. Nonlinear static and dynamic analyses are employed to assess factors 
influencing joint response, including detailing, reinforcement configurations, and material 
properties. 

Key parameters such as shear stress distribution, concrete confinement effects, and bond-slip 
behavior are examined to understand the seismic vulnerability of these joints. Performance 
metrics such as ductility, energy dissipation, and failure modes are analyzed to enhance 
structural design practices. 

The findings contribute insights into improving the seismic resilience of beam-column joints, 
providing practical recommendations for optimizing their design and detailing to mitigate 
potential vulnerabilities and ensure structural safety. 

 Introduction 

Earthquake-resistant structures rely heavily on the integrity of beam-column joints, 
particularly in reinforced concrete (RC) buildings. These joints experience significant forces 
due to ground shaking during earthquakes. This project report aims to analyze the seismic 
behavior of a beam-column joint and assess its performance under seismic loads. Beam-
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column joints are critical elements in earthquake-resistant structures, particularly those made 
of reinforced concrete (RC). During an earthquake, these joints experience significant forces 
due to the ground shaking. Understanding and analyzing their seismic behavior is crucial for 
designing safe and effective structures. 

 

 

Literature Review 

 

Sun et al. (2019): 

Proposed seismic retrofitting techniques using shape memory alloys (SMAs) to improve joint 
ductility and energy dissipation. 

Studied the effectiveness of SMAs in enhancing joint performance under seismic loading. 

Contributed to innovative approaches for retrofitting existing structures for improved seismic 
resilience. 

Li et al. (2018): 

Emphasized the importance of transverse reinforcement detailing for enhancing ductility and 
energy dissipation in beam-column joints. 

Studied the behavior of reinforced concrete joints under cyclic loading conditions. 

Provided recommendations for optimizing reinforcement detailing to improve seismic 
performance. 

Kim and Park (2015): 

Investigated hybrid steel-concrete joints to assess their performance and advantages under 
seismic loading. 

Studied joint behavior, including strength, stiffness, and energy dissipation capabilities. 

Contributed insights into the application of hybrid materials for enhanced seismic design. 

Kuramoto et al. (2011): 

Explored the seismic performance of high-strength concrete joints, focusing on material 
properties and detailing effects. 

Journal of Engineering and Technology Management 75 (2025)

PAGE N0: 131



Investigated strength and ductility characteristics under seismic loads. 

Provided data on the behavior of high-strength materials in seismic-resistant design. 

Hawkins et al. (2007): 

Investigated the influence of cyclic loading history and aging effects on the seismic 
performance of beam-column joints. 

Analyzed residual strength and deformation capacity after repeated seismic events. 

Provided insights into long-term behavior and durability of reinforced concrete structures. 

Kunnath et al. (1997): 

Conducted experimental testing to evaluate ductility and energy dissipation mechanisms in 
beam-column joints. 

Studied the effects of cyclic loading on joint behavior and performance under seismic 
conditions. 

Provided data on joint response to seismic forces for validation of analytical models. 

Priestley et al. (1996): 

Investigated failure modes of beam-column joints under seismic loading, emphasizing the 
role of shear reinforcement and joint geometry. 

Highlighted the importance of detailing to mitigate shear failures and enhance joint ductility. 

Contributed insights into design considerations for seismic-resistant structures 

Eligehausen et al. (1996): 

Proposed analytical methods for modeling bond-slip effects and concrete crushing in seismic-
loaded joints. 

Validated analytical approaches with experimental results, improving understanding of joint 
behavior. 

Contributed to the development of design guidelines for seismic-resistant structures. 

Moehle and Mahin (1994): 

Developed advanced analytical models to predict nonlinear behavior of beam-column joints 
under seismic loads. 
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Considered material and geometric nonlinearity, enhancing accuracy in predicting joint 
response. 

Validated models against experimental data reliability in seismic design 

Paulay and Priestley (1992): 

Studied retrofitting techniques to enhance seismic resistance of existing beam-column joints. 

Evaluated effectiveness of different retrofit strategies in improving structural performance. 

Provided guidelines for upgrading existing structures to meet modern seismic design 
standards. 

Park and Paulay (1992): 

Analyzed seismic vulnerability of beam-column joints with insufficient transverse 
reinforcement. 

Proposed reinforcement detailing strategies to improve joint performance under seismic 
loading. 

Contributed recommendations for enhancing seismic resilience in vulnerable structures. 

Conclusion: 

Based on the study we found that there are many ways to  analysis the beam joint 
behaviour of all types of beam-column joints (interior, two types of corner joints, and 
exterior), it can be concluded that all joints have been designed adequately to resist both 
flexural and shear forces as per the methods  provided. 

                    But Seismic Zone III (Ambikapur) it is more suited the non linear     regression 
method , so for this study we can use non liner model of STAD.pro 
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