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ABSTRACT

Traditionally, within the style of building numerous external hundreds or hazards square measure contemplate
in line with relevant style codes and standards accessible. And in most of the case, style of
structural components is ruled by hazard that in additional dominant specially region. this is often notably true
for earthquake and wind hazards, each of that impart time-dependent dynamic hundreds on the structure.
Therefore if building style for dominant hazard, it'll satisfactorily perform for alternative less dominant
hazards. However In past some studies conjointly indicated that, once a building is meant for one dominant
hazard, it doesn't essentially offer satisfactory performance against the opposite hazard. Multihazard style
addresses variety of problems, starting from the in human actions and inter dependencies of hazards and their
accumulative damaging effects on structures to the event of latest style ideas and structural systems to make
sure inherently economical outcomes that fitly address the usually conflicting demands associated with
multiple hazards. This study essentially focuses on previous studies associated with Multihazard Resistant
Structure style and Review of relevant literature is given here.
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I. INTRODUCTION

As a Structural engineer we tend to style structures which might resist differing kinds of loading, it's going to be
either time dependent or freelance that the structure will survive while not collapse for the aim of making
certain life safety. this is often a basic approach and style standards (code, specification) includes a similar. A
structure may well be subjected to quite one essential style of hazards throughout its service life - multi hazard.
Normally, once structures square measure designed against hazards, it's usual to assume thatonly 1 such
hazard canact on the structure at a timeand therefore thestyleis routine. within the case of
buildings settled on a seismal space and placed on the point of abeach, they're susceptible tobe hit
by AN earthquake and cyclone, tho' at totally different times. notwithstanding, the structure is to be designed to
resist each these venturesome Conditions.

However, Multihazard style, as presently termed, isn't solely that. Multihazard style addresses variety of
problems, starting from the inhumeactions and inter dependencies of hazards and their accumulative damaging
effects on structures tothe eventof lateststyleideasand structural systemsto make sure inherently
economical outcomes that fitly address the usually conflicting demands associated with multiple hazards.
Large elements of the planet square measure subjected to at least oneora lot ofnatural hazards, like
earthquakes, tsunamis, landslides, tropical storms, bone inundation and flooding. In recent decades,
speedy increase and economic development in hazard-prone areas have greatly inflated the potential of
multiple hazards to cause harm and destruction of buildings, bridges, power plants, and alternative
infrastructure. though a private hazard is important in several elements of the planet, in bound areas quite one
hazard could create a threat to the made atmosphere. In such areas, structural style And construction
practices ought to address multiple hazards in an integrated manner to realize structural performance.

II. REVIEW OF LITERATURE

2.1 S Shinyoung Kwag et.al (2021), “Significance of multi-hazard risk in design of buildings
under earthquake and wind loads”

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science
[599]



TRJ ETS

e-ISSN: 2582-5208

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

Volume:04/Issue:04/April-2022 Impact Factor- 6.752 WWWw.irjmets.com

A performance-based framework is given that determines whether or notthe lookand retrofit of given
building varieties square measure ruled by one dominant hazard or instead by multiple hazards. whereas the
study focuses on earthquake and wind hazards, the projected frameworkis kind of general in nature and
might be applied to alternative external hazards likewise. The performance criteria for every hazard is totally
different and might cowl the varied needs of strength and usefulness. It integrates site-dependent hazard
characteristics with the performance criteria for a given building kind and building pure mathematics. The
framework isin keeping with the burgeoning space of probabilistic risk assessment,
and however will simply be extended toancient, deterministically characterised style needs. Structural
performance is assessed through the utilization of limit states,thatsquare measure characterised by
choice and usefulness thresholds, and limit states square measure expressed by performance functions, which
might be delineate within the following form:

Where L denotes the performance limit (capacity) of the structure and R represents response (demand) on the
structure at a given hazard intensity live. projected framework is developed for a probabilistic characterization
of the performance operate, as above.
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Fig-1 Graphical representation of proposed framework: multi-hazard risk map.

The projected framework combines performance functions with the various intensity measures for multiple
hazards during a abstraction illustration that's divided into distinct regions. These diagrammatically portrayed
regions will then be wont to assess the importance of every hazard at a given web site. Consequently, one
amongst the regions can correspond to sites at that quite one hazard contributes considerably to the structure’s
performance. This framework consist characterization of earthquake hazard, characterization of wind hazard,
Development of Multihazard risk map. Study conjointly incontestible that given framework will simply be born-
again to settledally characterised performance criteria in accordance with deterministic demand
and capability needs as nominal historically within the numerous building codes and standards. Generally it
terminated that that the method of determinant risk is very dependent upon 3 primary concerns: performance
criteria, building pure mathematics, and geographic location.

2.2 J.Rasigha (2016), “Design of Structures to Resist Multi Hazards”

A report provides the drift ratio and percentage reduction in displacement comparison at different storey in
columns for framed buildings with and without shear wall for various load combinations using sap 2000. To
achieve this typical G+10 hypothetical building is studied for the effect of lateral loading (earthquake and wind
forces). Similar dimensioned framed building and shear wall building is designed and various results are
compiled and analyzed. In this analysis was carried out by using SAP 2000-V14 software to predict drift ratio
and percentage reduction in displacement on structures. Analysis was carried on G+10 framed buildings with
and without shear wall.
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Fig-2 Comparison of drift ratio for frame and Shear wall building
2.3 J. Michel Bruneau, F.ASCE et al. (2017), “State of the Art of Multihazard Design”

This literature provides views on multihazard engineering within theup to date structural engineering

10 9 B 7 1

context so as to border the breadth and multiple dimensions it encompasses, to summarize recent activities
on chosen relevant topics, andto focus ondoable future directions inanalysisand implementations.
Study specialize in some necessary areas as,

1. Current come Periods and Safety Indices for numerous Hazards in Model style Codes: come periods area
unitthe premise for events thatarea unitstipulated in model design codes,like ASCE 7-10 (ASCE
2010), however thus far the approaches taken to characterize them haven't been uniform.

2. Hazard Interaction and Cascading Effects: One of the complexities associated with a multihazard approach in
structural engineering is the understanding and modeling of hazard interactions and cascading effects.

3. Hazard Interactions Which Trigger a Hazard.

4. Hazard Interactions Which Increase or Decrease Probability of a Hazard.

5. Hazard Interactions due to Spatial and/or Temporal Coincidence of Natural Hazards.

6. Hazard Interactions through Impacts on Physical Components.

This study also present an approaches for Distributed Infrastructure which reviews the current state and
unique considerations when extending the multihazard assessment and design concepts previously presented
for individual structures to evaluate the performance of spatially distributed infrastructure.

In the next study highlighted non engineering challenges to multihazard design. It states that when retrofit
activities take place, they typically are done to address a single hazard, and generally are done only in regions
where an acute awareness exists of that specific hazard. Significantly less (or no) such work is done in other
regions where awareness is low, even if the risk and consequence of a disaster is high. So this literature
provided an extensive overview of the accomplishments in multihazard resistant design field, mostly from
work conducted in the recent decades, highlighting some gaps and inconsistencies in current state of
knowledge.

2.4 Dat Duthinh and Emil Simiu (2010), “Safety of Structures in Strong Winds and

Earthquakes Multihazard Considerations”

In this literature author propose an approach to modifying ASCE 7 provisions which guarantees that risks
implicit in minimum ASCE 7 requirements for regions where one hazard dominates are not exceeded for
structures in regions with strong wind and seismic hazards. In the study, argument regarding Risk of
Exceedance of Limit States Induced by two Hazards is expressed by considering equation,

P(S; US,) =P(Sy) + P(Sy)
Where,
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P(S;) = Probability of the event s; that the wind loads are larger than those required to attain the limit state
associated with design for wind

P(S,)= likelihood of the event s2 that the earthquake masses area unit larger than those needed to realize the
limit state related to design for earthquakes

P(S; U S,)= Probability of the event that, in any one year, s or sz occurs.

It follows from above equation that P(S; U S,) >Ps; and P(S; US,) > Ps; i.e, the risk that a limit state will be
exceeded is increased in a multihazard situation with respect to the case of only one significant hazard.

By proposing approach to modification of current design criteria it is concluded that notional risk of
exceedance of limit states implicit in the ASCE 7 Standard can be greater by a factor of up to 2 for regions where
both wind and earthquake loads are significant than for regions with only one significant hazard. Proposed
approach to modifying ASCE 7 provisions

Which guarantees, in most cases conservatively, that designs for regions in which earthquake and wind hazards
are significant satisfy minimum requirements with respect to safety implicit in provisions for regions where
only one hazard matters.

2.5 Chiara Crosti et.al (2015), “Risk Consistency and Synergy in Multihazard Design”
In this paper author focuses on the difficulty of risk consistency in multihazard style, and shows that, in spite of
this problem, it's possible to quantify the risks of incoming at a specific lateral drift state for structures exposed
to multiple non coincidental hazards and to match them to the risks foridentical structures subjected
to one hazard. A second focusis that theissue of multihazard design synergism. it's been found out that
redetailing a building to current unstable codes will increase its resistance to blast which structural potency
and life-cycle value area unit influenced by multihazard concerns. This paper shows that, for the case study of
10-story steel-frame building, the utilization of reduced beam section (RBS) connections, meantto
boost malleability in unstable design, doesn't cut back the chance of structural harm caused by exposure to
wind alone or exposure to wind or earthquakes.

2.6 Melanie S. Kappes et.al (2012), “Challenges of analyzing multi-hazard risk: a review”
This study primarily provides a top level view of the challenges every step of a multi-hazard (risk) analysis
poses and to gift current studies and approaches that face these difficulties. In distinction to single-hazard
analyses, the examination of multiple hazards poses a variety of further challenges because of the differing
characteristics of processes. This refers to the assessment of the hazard level, similarly on the vulnerability
toward distinct processes, and to the arising risk level. As equivalence of the single-hazard results
is powerfully required, a similar approach needs tobe chosenthat enablesto estimate the general hazard
and subsequent risk level similarly on rank threats. In consequence, expertise with associated issues is rare,
and also, customary approaches aren't out there. this can be problematic,as a result of multi-hazard risk
analyses aren't simply the add of single hazard risk examinations:

1. Hazard characteristics take issue, and so also the strategies to research them (c.f. Carpignano et al. 2009),
2. Hazards area unit connected and influence one another. This leads to phenomena usually delineate as hazard
chains, cascades, etc. (cf. Tarvainen et al. 2006; Marzocchi et al. 2009; Kappes et al. 2010),
3. Natural processes exert diverging impacts on parts in danger, and strategies to explain vulnerability vary
between hazards (c.f. Hufschmidt and parcel 2010; Papathoma Kohle et al. 2011; Kappes et al. 2011), and
4. a range of risk description and quantification measures exists and needs to be custom-made to change the
comparison of multiple risks (c.f. Marzocchi et al. 2009; Marzocchi et al. 2012)

2.7 M.M. Flint et.al (2016), “Developing a Decision Framework for Multi-Hazard Design of
Resilient, Sustainable Buildings”

In this literature a choice framework to support abstract design of resilient, property buildings exposed to
multiple hazards is being developed that considers each the development and operation impacts historically
thought of in life-cycle assessment similarly as impacts associated with natural hazards.

A decision framework developed during this study provides strong estimates of resiliency and property over a
broad set of soil, foundation, structural and envelope (SFSE) systems and multi-hazard concerns. As per
framework the assessment happensin 3 modules that perform the subsequenttasks: (M1) generation of
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website acceptable SFSE systems; (M2) probabilistic assessment of multi-hazard performance and operation;
and (M3) multi-objective and multi-attribute improvement of performance metrics to order and refine the
planning of candidate systems.
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Fig-3 Assessment flow through the three-module decision framework, including inventory of hazard,
performance, and life-cycle metric data (upper portion).

III. CONCLUSIONS

Different literatures relevant to multihazard resistant design of building are reviewed. Some studies have
developed approaches that can be used to deal with building design subjected to multihazard whereas some
literature explained what challenges need to overcome to design building for multihazard. Most of available
standards and specification based on design for dominant hazard, so multihazard resistant design is a new
endeavor and need to design simple frame work which can be used in traditional design easily.
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