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ABSTRACT

The study on progressive collapse analysis and the role of belt walls in multi-story buildings addresses a critical aspect of
structural engineering and construction safety. Progressive collapse, characterized by the spread of localized damage leading to
disproportionate structural failure, has become a significant concern in ensuring the resilience and safety of multi-story
buildings against unforeseen events such as explosions, impacts, or structural failures. This study delves into the analysis and
mitigation of progressive collapse specifically concerning multi-story buildings. It aims to investigate the effectiveness of belt
walls as a preventive measure against progressive collapse in these structures. Belt walls, acting as retaining structures in deep
excavations, not only serve to stabilize surrounding soil but also play a crucial role in reinforcing the structural integrity of

buildings, especially in urban settings with constrained spaces.
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I.  INTRODUCTION

The investigation into the progressive collapse analysis of
multi-story buildings concerning the implementation and
efficacy of belt walls is a pivotal exploration in structural
engineering and building resilience. In recent years, the
concern over the potential for progressive collapse in tall
structures has escalated due to various unforeseen events and
structural vulnerabilities.

This study focuses on comprehensively analyzing the
potential for progressive collapse in multi-story buildings and
the instrumental role that belt walls play in preventing or
mitigating such catastrophic events. Progressive collapse,
characterized by the spread of localized failures leading to
widespread structural collapse, poses a significant threat to
building safety and necessitates innovative measures to ensure
structural robustness and occupant safety.

The primary aim of this research is to investigate how
multi-story buildings respond to various failure scenarios and
the subsequent propagation of collapse. The study will delve
into the dynamic behavior and failure mechanisms within
these structures, emphasizing the critical importance of
preventive measures to halt or limit the progression of
collapse.

Specifically, the research will explore the functionality and
effectiveness of belt walls, traditionally used as lateral support
systems in deep excavations, in the context of preventing
progressive  collapse in  multi-story  buildings. The
investigation will delve into their design principles,
construction methodologies, and their ability to withstand and
contain damage resulting from localized incidents or structural
failures.

Through comprehensive analyses, simulations, and
structural assessments, this study aims to contribute insights
that could lead to enhanced structural designs, improved
construction practices, and more effective risk mitigation
strategies. The findings seek to inform engineers, architects,

and stakeholders about the potential vulnerabilities of
multi-story buildings to progressive collapse and highlight the
critical role of implementing robust measures, such as belt
walls, to bolster their resilience and ensure structural safety
and integrity.

The research examines the behavior of multi-story
buildings under various scenarios that simulate localized
incidents leading to potential progressive collapse. It explores
the structural response and failure mechanisms within these
buildings, emphasizing the importance of preventive measures
and their impact on mitigating the progression of collapse.

Furthermore, the study evaluates the role of belt walls in
providing lateral support and containing potential damage
propagation within the building structure. It investigates the
design considerations, construction techniques, and the
effectiveness of belt walls in resisting lateral forces and
preventing the spread of damage in the event of a localized
impact.

1. PROGRESSIVE COLLAPSE

Progressive collapse refers to the structural failure of a
building or infrastructure due to the sequential spread of
localized damage, initiating a chain reaction that leads to
partial or total collapse. This phenomenon gained significant
attention following pivotal incidents such as the dismantling
of the Ronan Point apartment complex in 1968. The term
itself emerged as engineers investigated the aftermath of
specific events, notably instances where a localized incident
triggered a catastrophic series of failures, causing extensive
damage and collapse.

This concept highlights the potential vulnerability of
structures to propagate failure beyond the initial point of
impact, leading to widespread structural instability. The term
"progressive collapse™ encapsulates the idea that a seemingly
minor failure or damage in a particular area can propagate
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throughout the entire structure, resulting in disproportionate
and often catastrophic consequences.

This incident prompted extensive investigations into similar
collapses across Europe, the US, and Russia. Subsequently,
the term “progressive collapse” emerged to describe how a
localized disaster triggers a chain of events culminating in
either partial or complete structural failure. What sets a
progressive collapse apart is its end-collapse condition, which
is markedly more severe than the initial event.

The term "progressive collapse” denotes the spread of
localized damage that triggers a sequence of events leading to
a structure's complete or partial collapse. The end-collapse
condition is typically far more catastrophic than the initial
event, distinguishing a progressive collapse from other
structural failures. The following are instances of atypical
stresses that can result in progressive collapses.

Understanding  progressive  collapse is crucial in
engineering, architecture, and disaster management as it
involves analyzing the structural integrity of buildings to
mitigate the risk of such catastrophic failures. It necessitates
the implementation of designs and safety measures that can
prevent or minimize the potential for progressive collapse,
ensuring the resilience and safety of buildings and
infrastructure under various conditions and stresses.

1.  BELTWALL

A "belt wall" is a structural element commonly used in
construction, particularly in below-grade or deep excavation
projects, to provide lateral support and prevent soil movement
or cave-ins. This construction technique is prevalent in
projects such as underground parking garages, basements,
tunnels, and deep foundations where maintaining the stability
of the surrounding soil is critical.

The belt wall serves as a retaining wall and is typically
made of reinforced concrete. It consists of a continuous
horizontal concrete beam or wall constructed around the
perimeter of an excavation site. This wall runs parallel to the
excavation's edges and functions by resisting the lateral
pressure exerted by the surrounding soil.

The construction process involves excavating the area in
stages while simultaneously constructing the belt wall to
support the exposed soil. Engineers carefully design and plan
the dimensions, depth, and reinforcement of the wall to
withstand the lateral forces exerted by the soil, groundwater,
and any additional external loads.

Reinforcement techniques, such as the use of steel bars or
tiebacks anchored into the soil behind the wall, are often

incorporated to enhance the structural integrity of the belt wall.

These reinforcements help distribute the lateral pressures and
increase the wall's stability, ensuring it can withstand the
forces acting upon it during and after excavation.

Moreover, various construction methods, including cast-in-
place concrete or prefabricated panels, can be employed to
build the belt wall depending on the specific requirements of
the project and the soil conditions encountered.

The belt wall plays a crucial role in maintaining safety and
structural stability during construction activities, allowing for

deeper excavations in urban environments without
compromising the integrity of adjacent structures or risking
potential soil collapses. Its design and implementation are
fundamental in ensuring the success and safety of below-grade
construction projects.

IV.  CONCLUSIONS

This study aims to contribute to the development of
improved structural designs, construction practices, and risk
mitigation strategies aimed at enhancing the resilience of
multi-story buildings against progressive collapse events.
Ultimately, the findings from this research endeavor seek to
inform and guide engineers, architects, and stakeholders
toward implementing robust measures to safeguard these
structures and enhance overall structural safety.
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