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Introduction

The structural integrity of multi-storey steel frame buildings under seismic events
is a paramount concern in structural engineering. Understanding how seismic
loads are distributed throughout these complex structures is crucial for ensuring
safety and preventing catastrophic failures. This investigation delves into the in-
tricate characteristics of seismic load distribution within these buildings, with a
particular focus on how varying structural configurations influence the transfer of
lateral forces. The study highlights the critical role of bracing systems and floor
diaphragms in achieving uniform load sharing, which is essential for preventing
localized damage and ensuring overall structural integrity under seismic events. It
underscores the need for accurate modeling techniques to predict these distribu-
tions effectively. [1]

The performance of different lateral load-resisting systems, such as moment
frames and braced frames, is extensively explored in relation to their impact on the
distribution of seismic forces within multi-storey steel structures. Findings reveal
how the inherent stiffness and the mechanisms responsible for energy dissipa-
tion within these systems significantly affect the distribution of shear and bending
moments in columns and beams. The research proposes that the judicious selec-
tion of the most appropriate lateral system is of utmost importance for effectively
controlling inter-storey drifts and mitigating the risk of progressive collapse. [2]

A significant aspect of seismic load distribution in tall steel buildings relates to the
function of floor diaphragms. This study specifically addresses their role in trans-
ferring horizontal loads to the vertical load-bearing elements. It critically examines
the common assumptions made regarding diaphragm behavior, distinguishing be-
tween rigid and flexible models, and analyzes their profound influence on the accu-
racy of load distribution analyses. The research compellingly demonstrates that for
certain building geometries, a more granular and detailed analysis of diaphragm
flexibility is indispensable to circumvent erroneous load estimations, particularly
in the context of taller structures. [3]

The non-linear behavior exhibited by steel frame connections plays a critical role
in the overall load distribution dynamics under seismic excitation. This research
emphasizes how the ductility of connections and their specific failure mechanisms
can profoundly alter the intended load paths, potentially leading to the development
of unanticipated stress concentrations. Consequently, the study advocates for the
development and implementation of advanced modeling approaches designed to
accurately capture these non-linear effects, thereby enabling a more realistic and
reliable assessment of seismic performance. [4]

While the focus is often on seismic loads, it is equally important to consider other
lateral forces. This research presents a comprehensive numerical investigation
into the distribution of wind loads within multi-storey steel structures. It involves

a comparative analysis of results obtained from various computational method-
ologies, including both static and dynamic analyses, to elucidate the influence of
specific wind characteristics on force distribution patterns. The findings under-
score the critical importance of accounting for aerodynamic effects and building
slenderness in accurately predicting lateral load responses. [5]

The integration of shear walls with steel frames presents a promising avenue for
managing lateral loads effectively. This study evaluates the performance of differ-
ent shear wall configurations, analyzing how their strategic placement and inherent
stiffness significantly impact the overall load distribution. The findings indicate a
reduction in bending moments experienced by frame elements, suggesting that
hybrid structural systems can enhance stiffness and ductility, qualities that are in-
dispensable for resisting extreme lateral forces. [6]

Building irregularities, such as inherent torsional effects, can have a substantial
impact on the seismic load distribution in multi-storey steel buildings. This paper
investigates these influences, demonstrating that asymmetries in mass or stiffness
can instigate significant torsional responses. These torsional effects, in turn, lead
to uneven load distribution and heighten the structure’s vulnerability. The research
therefore emphasizes the critical importance of adopting regular structural config-
urations or implementing specific design strategies to effectively mitigate these
detrimental torsional effects. [7]

Tall steel buildings are susceptible to dynamic amplification of loads when sub-
jected to harmonic excitations, and this phenomenon directly affects load distri-
bution. This research employs modal analysis techniques to meticulously iden-
tify the dominant modes of vibration and quantify their contribution to the overall
force distribution. The study unequivocally highlights the necessity of incorporat-
ing dynamic effects into the analytical process for an accurate assessment of load
distribution, particularly in structures characterized by significant flexibility. [8]

The interaction between the soil and the structure (SSI) can have a notable in-
fluence on seismic load distribution in multi-storey steel buildings. This research
explores this interaction, revealing how the inherent flexibility of the soil foundation
can alter the distribution of inertial forces and, consequently, modify the dynamic
response of the structure. The study strongly advocates for the explicit inclusion
of SSI effects in seismic design methodologies to facilitate a more accurate and
realistic evaluation of load distribution and ensure enhanced structural safety. [9]

Performance-based design principles offer a robust framework for managing load
distribution in steel frame buildings. This article focuses on how achieving specific
performance objectives under seismic loading conditions can guide the design of
structural systems for optimized load sharing and minimized damage. The re-
search underscores the utility of advanced analysis techniques to rigorously verify
that the designed load paths are effective in distributing seismic forces, thereby
ensuring that performance limits are not exceeded. [10]
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Description

The distribution characteristics of seismic loads within multi-storey steel frame
buildings are a subject of intense scrutiny, with particular emphasis on how di-
verse structural configurations dictate the transfer of lateral forces. A key finding is
the critical function of bracing systems and floor diaphragms in ensuring uniform
load sharing. This uniformity is indispensable for averting localized damage and
maintaining the overall structural resilience during seismic events. Consequently,
the necessity for precise modeling techniques to accurately predict these load dis-
tributions is underscored. [1]

The impact of various lateral load-resisting systems, including moment frames and
braced frames, on seismic force distribution in multi-storey steel structures is a
central theme. This research elucidates how the stiffness attributes and energy
dissipation capacities of these systems directly influence the shear and bending
moment distributions within columns and beams. The findings strongly suggest
that the careful selection of the most suitable lateral system is paramount for ef-
fectively controlling inter-storey drifts and preventing the onset of progressive col-
lapse. [2]

The role of floor diaphragms in the lateral load transfer to vertical load-bearing el-
ements in tall steel buildings is thoroughly examined. The study scrutinizes the
prevalent assumptions regarding diaphragm behavior, contrasting rigid and flexi-
ble models, and evaluates their impact on the precision of load distribution anal-
ysis. The research provides evidence that for specific building configurations, a
more detailed examination of diaphragm flexibility is essential to preclude inaccu-
rate load estimations, especially in taller structures. [3]

This investigation delves into the complex realm of non-linear behavior in steel
frame connections and its consequential effects on overall load distribution un-
der seismic loading. It highlights how the inherent ductility of connections and
their specific failure modes can significantly deviate from the intended load paths,
potentially leading to unexpected stress concentrations. The study champions the
use of sophisticated modeling approaches to accurately represent these non-linear
phenomena, enabling a more realistic appraisal of seismic performance. [4]

Beyond seismic considerations, the distribution of wind loads in multi-storey steel
structures is also a vital area of study. This research employs a comprehensive
numerical approach to investigate wind load distribution, comparing outcomes
from static and dynamic analyses to understand how wind characteristics influence
force distribution. The results emphasize the importance of incorporating aerody-
namic effects and building slenderness into predictions of lateral load responses.
[5]

The efficacy of integrating shear walls with steel frames for managing lateral loads
is critically evaluated. The study analyzes how the strategic placement and stiff-
ness of shear walls influence the overall load distribution, leading to a reduction in
bending moments within frame elements. This research offers valuable insights
into the development of hybrid structural systems that enhance both stiffness and
ductility, attributes crucial for resisting severe lateral forces. [6]

The influence of structural irregularities, particularly torsional effects, on seismic
load distribution within multi-storey steel buildings is a significant research focus.
This paper demonstrates that imbalances in mass or stiffness can induce sub-
stantial torsional responses, resulting in uneven load distribution and increased
structural vulnerability. The findings highlight the critical need for regular structural
designs or the implementation of tailored strategies to counteract these torsional
effects. [7]

The dynamic amplification of loads in tall steel buildings subjected to harmonic ex-
citations, and its subsequent impact on load distribution, is thoroughly examined.

Throughmodal analysis, this research identifies the dominant vibration modes and
their contributions to the overall force distribution. The study strongly advocates for
the consideration of dynamic effects in load distribution assessments, particularly
for structures exhibiting pronounced flexibility. [8]

The impact of soil-structure interaction (SSI) on seismic load distribution in multi-
storey steel buildings is a key area of investigation. This research reveals how
the deformability of the soil foundation can alter the distribution of inertial forces
and modify the structure’s dynamic behavior. The study strongly recommends in-
corporating SSI effects into seismic design processes to achieve a more accurate
assessment of load distribution and bolster structural safety. [9]

This paper explores the application of performance-based design principles for the
effective management of load distribution in steel frame buildings. It concentrates
on how the attainment of specific performance objectives during seismic events
can inform the design of structural systems for optimal load sharing and reduced
damage. The research emphasizes the deployment of advanced analytical tech-
niques to confirm that designed load paths effectively distribute seismic forces,
thereby preventing the exceedance of performance limits. [10]

Conclusion

This collection of research explores the multifaceted aspects of seismic and wind
load distribution in multi-storey steel frame buildings. Key areas of investiga-
tion include the impact of structural configurations, lateral load-resisting systems,
floor diaphragm behavior, connection ductility, and building irregularities. The
studies highlight the importance of accurate modeling, dynamic analysis, and
performance-based design principles for ensuring structural integrity under lateral
forces. Factors such as soil-structure interaction and hybrid structural systems are
also examined for their influence on load distribution and overall seismic perfor-
mance.
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