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ABSTRACT 

These types of torsional irregularities of high-rise buildings tend to have a major impact on how a building is 

affected with wind forces and may put the safety and function of the structure at risk. In this case, the focus is 

on the high-rise buildings with different kinds of torsional irregularities, which is now dissected concerning its 

behavior and the performance under wind loads. The analysis includes the computation of buildings with 

different mass, stiffness, geometric factors and their torsional response together with the wind load resistance 

factors. State-of-the-art methods of computational modeling and simulations are used to estimate 

displacements and rotations as well as the stress concentration and distribution. Parameters such as the 

torsional amplification factor or the dynamic response characteristics analyses are used where a dependency 

on the type and degree of irregularity is observed. The reveal of a high relevance of the torsional irregularities 

was demonstrated differently, for some configurations of the building irregularities increases the torsional 

effects and thus stress concentrations together with lateral displacements. Furthermore, design 

recommendations are given on how to minimize these unwanted torsional effects including the 

recommendations for the inspired symmetry of structure, optimal strength, and increased damping abilities. 

This work provides insights into the design and evaluation of high-rise structures to ensure their safety and 

resilience against wind loads, contributing to the development of improved design codes and practices for 

torsionally irregular buildings.  

Keywords: High-Rise Structures, Torsional Irregularities, Wind Load, Structural Analysis, Dynamic Response 

And Lateral Displacement Etc. 

I. INTRODUCTION 

High-rise building design and construction also produce an important factor in skyscraper design and 

construction, namely, in urban development where it is common to have taller and thinner buildings. Despite 

that, wind loads are among the crucial environmental loads applied to high-rise buildings, which can massively 

induce lateral and torsional vibrations due to their intense and low-frequency action. Wind forces have a 

greater impact on torsionally irregular structures which can cause uneven stress distribution in structures, 

excessive deformation, and ultimately failure, if not sufficiently addressed. High-rise buildings are unique in 

that they present challenges for the structural design process, including the complexities of geometry, 

increasing heights, and the necessity to resist lateral forces such as wind and seismic loads. One of those forces 

are wind loads which significantly influence dynamic response and stability behavior of tall structures. Similar 

properties in the mass, stiffness or geometry that cause torsional irregularities become more unusual during 

wind, making the load uneven and leading to higher deformations and vulnerabilities. Hence, torsional 

irregularities need to be understood and their effects mitigated to safeguard the safety and performance of 

high-rise buildings. 

Torsional irregularities 

The structural imbalance known as torsional irregularity appears when building stiffness and mass distribution 

produce uneven twisting effects known as torsion during wind or earthquake events. High-rise and complex 

structures require particular attention to the oddities which play a key role in structural dynamics because they 

substantially influence seismic actions and stability performance. The cause of torsional irregularities 
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originates from buildings that exhibit asymmetrical layouts during design. A building experiences lateral 

displacement when equipment and furniture are unbalanced on one side since their weight shifts the center of 

mass from center of stiffness. Building structures with lateral forces such as seismic activity produce rotational 

motion at the center of stiffness that results in increased displacement for specific building elements. Torsional 

imbalance in buildings occurs due to strange floor layout patterns including the combination of L-shaped or T-

shaped elements and the uneven arrangement of bracing systems and shear walls. A building's stiffness reduces 

in proportion to unenclosed areas on a single facade including large windowpanes and unobstructed parking 

lots. This reduces overall torsional stability. 

II. OBJECTIVES 

Through this analysis, the research seeks to achieve the following objectives: 

 High-rise structures with torsional irregularities need evaluation regarding wind-induced forces to 

understand their impact on stress distribution, lateral displacement and torsional moments along with 

overall stability.  

 The study seeks to recognize particular torsional irregularity types like mass eccentricity and stiffness 

asymmetry and irregular building configurations which increase structural vulnerability when subjected to 

wind forces.  

 The research compares different high-rise structures through performance analysis of their degrees and 

types of torsional irregularities to identify the most and least resilient configurations. 

III. METHODOLOGY 

In this section of study consider a G + 29 floor high rise structure for analysis with the help of SAP2000. 

Modeling and analysis work perform in SAP2000. There are total 4 models at initial case-1 have G+29 bare 

frame without any torsional irregularity, in case-2 prefer torsional Irregularity due to change in slab thickness, 

in case-3 torsional Irregularity due to increase alternate floor height, at last for case-4 consider torsional 

Irregularity due to consider cantilever projection. Compare all each case with bare frame and study that in 

which case torsional irregularity have maximum effect. 

 

Figure 1: Research Cases 

 

Figure 2: 3-D Views of Bare frame with Different Visuals 

http://www.irjmets.com/


                                                                                                            e-ISSN: 2582-5208 

International  Research  Journal of  Modernization in Engineering Technology  and  Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:07/Issue:03/March-2025                            Impact Factor- 8.187                       www.irjmets.com                               

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [7221]   

Table 1: Geometrical Specification 

 

IV. RESULTS AND DISCUSSION 

In this chapter, data from each model is collected after performing the structural analysis in SAP2000. The 

analysis results include various parameters such as lateral displacement, story drift, base shear, torsional 

effects, and overall structural stability under different conditions. Each model's performance is carefully 

recorded and documented to facilitate a comprehensive comparison. Once the necessary data is obtained, 

graphs are generated to visually represent the structural response of each case. 

Results of Joint Displacement 

 

Figure 3: Joint displacement of model in Different cases caused by 1.5 (DL+LL+WL-X) 
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Results of Storey Drift 

 

Figure 4: Storey drift of model in Different cases caused by 1.5 (DL+LL+WL-X) 

Results of Bending moment 

 

Figure 5: Bending moment of model in Different cases caused by 1.5 (DL+LL+WL-X) 

http://www.irjmets.com/


                                                                                                            e-ISSN: 2582-5208 

International  Research  Journal of  Modernization in Engineering Technology  and  Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:07/Issue:03/March-2025                            Impact Factor- 8.187                       www.irjmets.com                               

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [7223]   

Results of Shear force 

 

Figure 6: Shear force of model in Different cases caused by 1.5 (DL+LL+WL-X) 

Results of Torsion 

 

Figure 7: Torsion of model in Different cases caused by 1.5 (DL+LL+WL-X) 
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Results of Base shear V/s Time Period 

 

Figure 8: Time period vs Base shear of Model in All cases 

V. CONCLUSION 

The structural response of a G+29 frame varies significantly with torsional irregularities caused by slab 

thickness changes, alternate floor height variations, and cantilever projections. 

 Joint Displacement decreased by 10.73% with slab thickness changes but increased by 32.21% and 21.39% 

with alternate floor heights and cantilever projections, respectively. 

 Storey Drift reduced by 12.18% with slab thickness changes but increased by 39.61% and 17.49% in other 

cases. 

 Bending Moment slightly increased by 0.87% with slab thickness changes but surged 26.00% and 356.70% 

with alternate floor heights and cantilever projections. 

 Shear Force decreased by 1.61% with slab thickness changes but increased 6.60% and 225.18% in other 

cases. 

 Torsion slightly increased by 1.07% with slab thickness changes but showed a 64.51% decrease with 

alternate floor heights and a 69.17% increase with cantilever projections. 

 Base Shear & Time Period varied across cases, with the highest base shear (745,990.36 kN) and longest time 

period (2.86 sec) observed for cantilever projections. 

Overall, torsional irregularities significantly impact structural behavior, with cantilever projections causing the 

most extreme effects on bending moments, shear forces, and torsion. Structural modifications should be 

carefully considered to optimize stability and performance. 

VI. REFERENCES 
[1] Jkhsi, Shahram, and Saya Abdullah Saber. "Factors Influencing the Elastic Stiffness Factor in Reinforced 

Concrete Structures of Dual Systems Using Pushover Analysis." IIUM Engineering Journal 26.1 (2025): 

84-96. 

[2] Meena, Rahul Kumar, et al. "Aerodynamic Influences on Structures with Varied Plan 

Configurations." Journal of Polymer & Composites 13 (2025): 2. 

[3] Ahmed, Bulbul, and A. B. M. Palash. "Analysis and Design of High-Rise Reinforced Concrete Structures 

under Torsional Action." Computational Engineering and Physical Modeling 7.3 (2024): 45-60. 

[4] Bharath, PLS Siva, et al. "An assessment of seismic performance of high-rise diagrid structure with plan 

irregularity." Journal of Physics: Conference Series. Vol. 2779. No. 1. IOP Publishing, 2024. 

http://www.irjmets.com/


                                                                                                            e-ISSN: 2582-5208 

International  Research  Journal of  Modernization in Engineering Technology  and  Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:07/Issue:03/March-2025                            Impact Factor- 8.187                       www.irjmets.com                               

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [7225]   

[5] Bhaskar, Mr Sanddep Pannu. "Seismic Performance Assessment Of Irregular Reinforced Concrete 

Structures: A Comprehensive Study On The Impact Of Configurationally Irregularities." (2024) 

[6] Jiang, An-Min, et al. "Torsional effect analysis of high-rise reinforced concrete space grid cassette multi-

tube structure system." Journal of Vibroengineering 26.6 (2024): 1404-1421. 

[7] Kontoni, Denise-Penelope N., and Ahmed Abdelraheem Farghaly. "Seismic control of vertically and 

horizontally irregular steel high-rise buildings by tuned mass dampers including SSI." Asian Journal of 

Civil Engineering 25.2 (2024): 1995-2014. 

[8] Samir, Rania, et al. "Optimization of High-Rise Building Retrofitting Against Wind Loads." (2024). 

[9] Shanthi, Subramaniam, Ramamurthy Vidjeapriya, and Krishnan Prabhakaran Jaya. "Influence of Across-

Wind on Rectangular Tall Buildings." Buildings 14.12 (2024): 3902. 

[10] Sheshadri, G., Arun Kumar SR, and Radhika Bhandary. "Comparative Analysis of Different Locations of 

the Shear Wall in Multi-storey Rc Building on Sloping Ground With Flat Ground." (2024). 

[11] Yadav, Himanshu, and Amrit Kumar Roy. "Wind-Induced Aerodynamic Responses of Triangular High-

Rise Buildings with Varying Cross-Section Areas." Buildings 14.9 (2024): 2722. 

[12] Shashikant, Salunke Abhijeet, and K. S. Upase. "Annalysis of Dynamic and Wind Response of Tall 

Building With Vertical Irregularity." Journal of Architecture and Civil Engineering 7.7 (2022): 01-09. 

[13] Alkhatib, Fadi, et al. "Computational aerodynamic optimization of wind-sensitive irregular tall 

buildings." Buildings 12.7 (2022): 939. 

[14] Chidhanandha, H., and BS Suresh Chandra. "Comparative Study of Tall Structures with Plan Irregularity 

Subjected to Wind Load." International Journal of Engineering Research and Technology (2019). 

[15] Liu, Zhao, et al. "Investigation on the effects of twisted wind flow on the wind loads on a square section 

megatall building." Journal of Wind Engineering and Industrial Aerodynamics 191 (2019): 127-142. 

[16] Shanawaz, S. K., and S. Amaresh Babu. "Effect Of Combined Plan, Vertical And Mass Irregularity On 

Torsional Performance Of High Raised Buildings." INTERNATIONAL JOURNAL OF ENGINEERING 

DEVELOPMENT AND RESEARCH 7.4 (2019): 361-371. 

http://www.irjmets.com/

