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Abstract— Flooding poses a significant
global challenge, resulting in considerable
harm to urban infrastructure, property, and
human lives. Tackling this issue
necessitates the creation of an effective
flood barrier system, particularly in urban
areas vulnerable to flash floods. This
research presents a self-activating modular
flood Dbarrier system designed to
automatically respond to increases in water
levels. The product's development was
guided by essential design criteria, which
included automatic activation, modularity,
stability, adaptability, and cost-
effectiveness. A systematic framework was
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employed to create and assess four design
concepts through a weighted scoring matrix
that evaluated 12 critical factors. Among the
proposed designs, Design D was identified
as the most efficient, exhibiting exceptional
performance across all established criteria,
with notable strengths in flood direction
management, durability, and scalability.
Enhancements were made to tackle issues
such as stability under high water pressure
and user-friendliness. The final design
integrated several innovative elements,
including floating panels for automatic
activation, effective water intake channels,
and anchoring systems to improve stability.
In summary, this study marks a significant
progression in flood mitigation technology,
offering practical and scalable solutions
aimed at safeguarding urban communities
from the severe consequences of flooding,
thereby promoting both well-being and
environmental sustainability.

I. Introduction

around the world [1]. Traditional

Flooding is an increasingly
critical global issue, exacerbated
by climate change, rapid
urbanization, and aging
infrastructure. As cities grow
and weather patterns become
more unpredictable, the
frequency and severity of flood
events have increased, posing
significant risks to communities

flood barriers, which were an
important method in the past,
often struggle to cope with
today’s unpredictable and severe
flood events [2]. This article
focuses on identifying design
criteria for innovative flood
barriers that are suitable for
urban areas, require minimal

human intervention, and not
2

ISSN: 2180-3811 Vol. XX No. X



Journal of Engineering and Technology

dependent on power sources. By
addressing these specific needs,
this study aims to develop
practical and effective solutions
in modern urban environments.

Based on previous findings,
traditional flood barriers have
several drawbacks. They are
usually bulky, difficult to deploy,
and not flexible enough to
handle different flood situations
[3-4]. These
require a lot of time and effort to
install, making them impractical
for rapid response. For example,
sandbags, one of the most
common traditional barriers,

barriers often

require a significant amount of
manpower and time to deploy
effectively [5]. Therefore, there
is a clear need for flood barriers
that are compact, easy to deploy,
and adaptable to various flood
levels. Such barriers will not
only save time and resources but
also improve the overall
efficiency of flood response
efforts.

Despite recent advances in

flood protection technology,
significant gaps have been
identified. Most existing

research has focused on static

and semi-permanent structures,
with less attention given to the
critical need for more dynamic,
self-activating systems that can
be deployed quickly and
adjusted as needed [6-7].
Current solutions lack the
flexibility to adapt to changing
flood conditions, varying in
intensity and duration. This gap
highlights the need for
innovative designs that can
respond autonomously to rising
water levels without the need for
external power sources or
extensive human intervention.
This study aims to fill this gap
by developing and evaluating a
self-activated modular flood
barrier. This innovative design
offers flexibility, ease of use and
improved performance. The
main objectives of this research
are to identify and justify the
best design criteria for a self-
activated modular flood barrier,
evaluate several design concepts
based on these criteria, and use a
weighted matrix score to select
the best option. The selected
design will then be refined

before = moving to  the
prototyping phase. By
systematically evaluating

3
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various design options, this
research aims to ensure that the
final product is effective and
practical for real-world
applications.

By achieving these goals, this
paper hopes to add wvaluable
insights to flood mitigation
strategies and provide practical
solutions for communities at risk
of flooding. The results of this
study will guide the
advancement of flood barrier
technology in the future, leading
to more resilient and adaptive
flood  protection  systems.

Ultimately, this study aims to

contribute to the development of
flood barriers that can be easily
deployed in urban
providing reliable protection
against the increasing threat of
flooding.

areas,

II. Design Criteria
Framework

A. Establishing the Criteria
In developing a self-activated
modular flood barrier, it is
establish a
comprehensive set of design
criteria that addresses the unique
challenges posed by urban
flooding.

crucial to

Table 1: Description of Selected Design Criteria for Self-Activated Modular Flood
Barrier

Design Criteria Description

Automati . . . .
Az:ltiOI::ilollcl Ensures rapid deployment without the need for human intervention,
v
1 duri a .
Mechanism crucial during sudden flood events [8]
Modularity Allows for easy assembly and disassembly, enabling the barrier to

adapt to various locations and flood scenarios [9].

Designed for quick and straightforward installation, minimizing the

Easy Installati
asy Tnsta tation time and labor required, making it practical for emergency

and Setup situations [9-10].
Safety and Ensures the barrier is robust enough to withstand extreme
Reliability conditions and provide consistent protection without failure [11].
Maintains stability under various flood conditions, including high
Stability water pressure and fast-flowing currents, preventing dislodgement
or damage [12].
Floodwater Capable of not only blocking water but also controlling its direction
Direction and and flow, managing floodwaters efficiently and reducing the risk of
Control damage to surrounding areas [13].
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Adaptability t . . L .
a%?b;; Y Suitable for urban settings where space is limited and infrastructure
. is dense, integrati lessly into the urban land 14].
Environments is dense, integrating seamlessly into the urban landscape [14]
Low Requires minimal maintenance, reducing the overall cost of
Maintenance ownership and ensuring the barrier remains operational when
Requirements needed [1],[15].
Portability and Plor‘table and e?sy to transport, allowing for rapi.d deployment in
o different locations and quick response to emerging flood threats
Mobility
[11].
Durable enough to withstand repeated use and exposure to harsh
Durability environmental conditions, ensuring long-term effectiveness and
reliability [16].
- Extendable and scalable, allowing the barrier to be expanded or
Extendibility . . .
. modified as needed to adapt to different flood scenarios and
and Scalability : .
changing conditions [17-18].
Aesthetic and Aesthetically pleasing and integrates well with the urban
Urban environment, ensuring community acceptance and support for the
Integration barrier's implementation [19-20].

Based on a thorough review of

literature, brainstorming B. Relevance to Flood
sessions, and discussions with Protection

relevant authorities, the In the context of flood
following criteria listed in protection, it is essential to

Error! Reference source not
found. have been identified as
essential for the design and
implementation  of
flood barriers. By adhering to
design
development of self-activated
flood barriers can
address the critical needs of
flood

these
modular

urban
providing

effective solution for mitigating

flood risks.

establish a robust framework of
design criteria that address both
the functional and practical
effective aspects of flood barriers. Error!
Reference source not found.
outlines the key design criteria
for self-activated modular flood
barriers,  highlighting  their
relevance to effective flood
protection. Each criterion has

been carefully selected based on

criteria, the

protection,
practical and
its ability to enhance the barrier's
performance, adaptability, and

5
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ease of use in  urban
environments. By focusing on
these criteria, we aim to develop
flood barriers that not only
provide reliable protection but

also integrate seamlessly into the

urban  landscape,  ensuring
community acceptance and
support. The table below

presents a detailed explanation
of each criterion, along with its
functionality and practicality.

Table 2: Key Design Criteria and Justifications for Urban Flood Barriers

Design Criteria

Functionality

Practicality

Automatic
Activation
Mechanism

Provides immediate response
to rising water levels, reducing
reaction time.

Eliminates the need for manual
operation, making it suitable for
areas with limited human
resources.

Modularity

Enhances flexibility and
customization for different
flood conditions.

Simplifies transportation and
storage, making it easier to
deploy in diverse environments.

Easy Installation
and Setup

Allows for rapid deployment
in urgent situations.

Reduces the need for
specialized skills or equipment,
making it accessible for a wider

range of users.

Safety and
Reliability

Provides dependable
protection during severe flood
events.

Reduces the risk of barrier
failure, ensuring continuous
protection.

Stability

Prevents the barrier from
being compromised by strong
currents.

Ensures the barrier remains
effective throughout the flood
event.

Floodwater
Direction and
Control

Enhances flood management
by directing water away from
vulnerable areas.

Reduces potential damage to
infrastructure and property.

Adaptability to
Urban
Environments

Fits within the constraints of
urban spaces.

Minimizes disruption to daily
activities and infrastructure.

Low Maintenance
Requirements

Ensures long-term usability
with minimal upkeep.

Lowers maintenance costs and
resource allocation.

Portability and
Mobility

Facilitates quick relocation
and deployment.

Enhances readiness and
response capabilities in various
locations.
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Maintains performance over Reduces the need for frequent

Durability time despite adverse replacements, saving costs in
conditions. the long run.
Extendibility and Adapts to varying flood Provides a versatile solution that
Scalability magnitudes and conditions. can grow with changing needs.

Aesthetic and
Urban Integration

Enhances community
acceptance and support.

Ensures the barrier does not
detract from the urban
landscape, promoting smoother
implementation.

II1. Methodology
A. Conceptual Design
Process

The flowchart shown in Error!
Reference source not found.
outlines a systematic process for
the conceptual design and
development of a self-activated
flood barrier, emphasizing
iterative refinement and
performance optimization. The
process begins with defining the
problem, where the objectives,
constraints, and requirements
are established, followed by
identifying design criteria to
prioritize key features such as
self-activation, modularity, and
ease of assembly.

Conceptual ideas are then
generated and evaluated against
these criteria, with a decision
point determining whether to

proceed or revisit the ideas.
Once a suitable concept is
identified, it progresses to
preliminary design development,
including drawings
and material selection, leading
to prototype development. The
prototype is subjected to testing
and validation against

technical

performance  metrics, with
feedback loops allowing
refinement if necessary. Upon
meeting performance criteria,
the design is finalized and
optimized, incorporating testing
results and user feedback. The
process concludes with
documentation and reporting,
ensuring all outcomes, analyses,
and insights are compiled for
presentation, publication, or
commercialization.
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START
|
]

Define the Problem

]

Identify Design Criteria

]

Generate Conceptuzl Ideas
YES

v
NO Evaluate Design Concepts
|

_— Does the concept meet all desigﬁ

criteria?

END

Develop Preliminary Design

Prototype Development

Testing and Validation

Refine Preliminary

Figure 1: Conceptual Design Phase

B. Assigned Estimated
Weighting
The average weighting for
design criteria depends on their

Design
- )
~7 Does the prototype meet the
P NO
performance criteria?
YES
T
Final Design Refinement
Documentation and Reporting
research priorities and user

needs in flood protection
systems, approximate weighting

1s assigned for each criterion, as

perceived importance as derived
from literature and expert
consensus. Based on typical

given in Error! Reference
source not found..

Table 3: Estimated Weights for Self-Activated Modular Flood Barrier Design

Criteria

No Criteria Weight
1 Automatic Activation Mechanism (AAM) 0.15
2 Modularity (Mod) 0.12
3 Easy Installation and Setup (EIS) 0.08
4 Safety and Reliability (SR) 0.10
5 Stability (Sta) 0.10
6 Floodwater Direction and Control (FDC) 0.06
7 Adaptability to Urban Environments (AUE) 0.06
8 Low Maintenance Requirements (LMR) 0.07
9 Portability and Mobility (PM) 0.05
10 Durability (Dur) 0.10
11 Extendibility and Scalability (ES) 0.05
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12 Aesthetic and Urban Integration (AUI) 0.03
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Table 4: Multiple Design Concepts Ideas for Self-Activated Flood Barrier based on Design Criteria

Design/Preliminary Modelling

Descriptions

Key Features

Design A: Compact Chamber
with Key-slot guide

v%

This design incorporates a compact modular structure with a dual-section
layout, consisting of a vertical back panel and a sloped front face. It
features an opening at the base for water interaction. The red slot key is
inserted into a designated hole to ensure that the inlet chamber moves
upward along a slot or groove when activated.

Compact Design
Controlled Activation
Scalability
Simple Maintenance

Design B: Hinged Flap Canvas
with Foldable Frame

b o

This design utilizes a hinged flap mechanism supported by a foldable
frame to form a self-activated flood barrier. The barrier consists of a
durable yellow canvas securely held within a collapsible metal or
composite frame. When deployed, the hinged flap automatically rises in
response to water pressure, allowing the canvas to create an effective flood
barrier. The foldable frame ensures the design is compact and portable
when not in use.

Compact and Space-
Saving
Cost-Effective Solution
Environmentally Friendly
Scalability

Design C: Vertical slim barrier
with horizontal inlet water
' chamber slot

egr——y
e <4

14 &

This design features a vertically slim barrier that integrates seamlessly into
a water chamber with a horizontal inlet slot. The vertical barrier is a
lightweight, yet sturdy panel placed inside the water chamber. As
floodwater enters the chamber through the horizontal inlet, the water level
rises, lifting the vertical barrier.

Automatic Activation
User-Friendly Installation
and Operation
Reliable and Durable
Adaptability to Flood

Design D: Floating Panel with

Water Chamber Activation
my

This design consists of a modular unit with a hollow main body that acts
as a water chamber. When floodwater enters the chamber through inlet
holes, the buoyant floating panel automatically rises, forming a barrier.

The side slots allow the units to interlock and form a continuous protective
wall.

Self-activation by
hydrostatic pressure.
Compact storage
Quick installation.
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C. Designs Screening

The designs screening process
for a self-activated modular
flood barrier used to identify the
most suitable design concept
that can be utilized. Multiple
design concepts are generated
through brainstorming sessions
or preliminary modeling, as
listed Reference
source not found.. Then, all
designs  are

in  Error!

systematically
compared against the criteria
using weighted scoring matrix
(WSM).
assigned a weight (W) based on

Each criterion was

its importance, ranging from 1
(Poor) to 5 (Excellent). Scores (1
to 5) were assigned to each
design concept based on their
relative to the
score is then
multiplied by the corresponding
weight for each criterion, and the
total scores are calculated using
summation of the weighted
scores for each design as given
in Equations (1) and (2).
Weighted score = Score(S) X
Weigth(W) (1)
Weighted score =
Y.(Score(S) x Weigth(W) (2)

performance
criteria. The

The alternative with the
highest total score 1is the
preferred option. This screening
process ensures
transparency, and
with the project's goals, enabling
the selection of a concept that
best satisfies the established

criteria.

objectivity,
alignment

D. Evaluation
Refinement

and Design

After choosing one design as
the optimal solution based on the
WSM
discussion, the next step
involves refining the design to
address certain weaknesses and

evaluation and team

enhance its overall performance.
The refinement process follows
a systematic approach to ensure
that the final design meets all
project objectives effectively.
The refining steps for the
selected design are outlined as
follows:
e Identifying areas for
improvement
e (Gathering feedback and
insights
e Refining design features

IV. Results and Discussion

11
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A. Evaluation of Design
Concepts using WSM

The performance of four
design concepts (A, B, C, and D)
for the self-activated modular
flood barrier system was
assessed using a weighted score
The

matrix. evaluation

incorporated 12 criteria that
reflect the functional, technical,
and aesthetic requirements of the
project. The total scores for each
design concept are presented in
Error! Reference source not
found..

Table 5: Score Distribution for Each Design Concept based on WSM

= CRITERIA
OD/'\
o S ) — — N N o~ v —~ ") o
T~ — S ¥ ¥ S S =) = T =) =)
= S s & S S 3 S S S ° s S
2 175) o] Q j2a] 24 = n —
Code S 2 B & & &8 2 3 2 83 8 2
NO
E L] E 5 g [0 = =]
= 5 E 3 Es5252 ¢ 5 £
£% S8 % 5.5 z £82855iz & zECE
S8 <58 28 @ £ [EEEEEE E ZESE
HZ 23 % 284 % g £9:5£S538 5 Z58¢
a8 E23 5 I “ 233:75E% 8 53321
"B ¢ & I i i &
< = 3 B = <
1 A 3 3 3 4 3 3 3 2 2 4 2 4
2 B 2 2 5 2 2 2 3 4 4 2 2 2
3 C 3 3 3 4 2 4 4 4 2 3 2 3
4 D 4 4 3 4 5 5 4 4 2 5 3 4

The graph in Error! Reference
source not found. represents the
score distribution of four design
concepts  evaluated  across
various design criteria using a
WSM. Design A demonstrates
consistent with
strengths in safety, reliability,

performance

and durability but slightly
weaker scores in ease of
installation and  portability.

Design B excels in modularity
and aesthetic integration but
struggles  with  floodwater
direction and scalability. Design
C offers a balanced performance
across most criteria, showing
notable strengths in stability and
low maintenance requirements.
Design D emerges as the
strongest contender, particularly

excelling in critical aspects such
12
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as floodwater direction, found. presents the weighted
durability, and  scalability, score results for each design
though it scores lower in concept evaluated across 12
portability and adaptability. criteria.
Error! Reference source not
6 A B
m 4
o~
S 2
wn
0
s 0 v o2 < W oS 2 » =
o =) S5 m )
< 2 H 2 =32~ 2 <
DESIGN CRITERIA
Figure 2: Score Distribution based on Design Criteria for Design Concept A, B, C
and D

Table 6: Weighted Score Results for Each Design Concept

z CRITERIA e
2 3T 2 8 & & 2 2 % & &4 B 2 2%
A 045 036 024 04 03 0.18 0.18 0.14 01 04 0.1 0.12 297
B 03 024 04 02 02 012 0.18 028 02 02 01 006 248
C 045 036 024 04 02 024 024 028 01 03 0.1 0.09 3.00
D 0.6 048 024 04 05 03 024 028 01 05 0.15 0.12 3091
The result can be summarized criteria,  particularly  in

and evaluated as follows:

e Design A: Scored 2.97,
performing well in stability
and floodwater direction

control but lacking in
material selection and cost-
effectiveness.
e Design B: Scored 2.48,
indicating generally lower
performance across most

modularity and adaptability
to urban environments.

e Design C: Achieved a higher
score of 3.00, excelling in

safety, reliability, and
durability = but  showing
weaknesses in cost-

effectiveness and portability.
e Design D: Achieved the
highest of 391,

13
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demonstrating consistent

performance  across  all

criteria. Notably, it excelled

in high-priority areas such as

automatic activation
mechanism, modularity, and
durability.

The weighted score
distribution for design concept
shown in Error! Reference
source not found. indicate that
Design D consistently achieving
the highest scores in critical
criteria such as automatic
activation mechanism, stability,
durability, and safety and
reliability. This highlights its
robust functionality and
adaptability for flood protection.
Design C follows as a
competitive alternative with a

balanced performance across

most criteria, excelling

0.8 A
0.6
0.4

o 0.2

7

S 0

Q S 0O v

z < s @@

<

particularly in safety and
reliability and low maintenance
requirements. In contrast,
A demonstrates
performance, with
strengths in automatic activation
mechanism and durability but

weaker scores in floodwater

Design
moderate

direction and control and
adaptability to urban
environments.  Design B,
however, underperforms
significantly in several key

areas, including AAM and AUI,
making it the least favorable
option. Overall, the analysis
underscores Design D's
superiority, with Design C as a
viable secondary option, while
Designs A and B
substantial improvements
meet the required standards.

require
to

B C D

< U m © ©n =
= E o o= 2
©“ << a <
CRITERIA

Figure 3: Weighted Score Distribution for Design Concept A, B, C, and D

B. Key Features of the
Selected Design Concept

The selected Design D concept
for self-activated modular flood

14

ISSN: 2180-3811 Vol. XX No. X



Journal of Engineering and Technology

barrier system consists of three
primary components as shown in
Error! Reference source not
found.. The Main Body,

._3-;1 1

MAIN BODY

i
|
|

Floating Panel, and Connector,
are each designed to enhance
functionality and performance.

FLOATING
PANEL CONNECTOR

1

Figure 4: Design D Primary Components for Self-Activated Modular Flood Barrier
System

e Main Body:
The Main Body serves as the

foundation, providing robust
structural support to withstand
hydraulic forces during

flooding. It is also equipped with
some holes in the lower section,
serving as inlets for floodwater.
As water enters, the rising water
level within the main body
pushes the
upwards, creating a protective
wall against flooding. This
feature ensures the
operates  efficiently = without
requiring external power or

floating barrier

system

manual intervention, making it
highly reliable during sudden
flooding events.

e Floating Panel:

The Floating Panel is the key
element responsible for the
system's self-activation
mechanism. Constructed with
buoyant materials, it rises
automatically with the water
level to form a protective barrier.
Designed with sliding rails, it

ensures smooth vertical
movement within the main
body.

e Connector:

The Connector links individual
units, enabling the system to orm
a continuous flood protection
barrier. Featuring an
interlocking design, it ensures a
watertight connection between
modules while accommodating
minor ground-level variations.

15
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V. Conclusion and
Recommendations

In conclusion, this study has

demonstrated the potential of

innovative flood barriers that

prioritize  modularity,  self-

activation, ease of transport and

assembly,  durability, and
minimal  maintenance.  The
prototype's performance
validated its effectiveness,

showcasing  reliable  self-
activation, adaptability through
modular design, and cost
efficiency. To further enhance
the design, it 1s recommended to
conduct large-scale field testing

under diverse flood conditions,

explore advanced and
sustainable = materials, and
integrate the system with
existing infrastructure for a
comprehensive flood
management approach.

Engaging policymakers and
local stakeholders is crucial to
widespread adoption,
while developing design
variations for different flood
scenarios will enhance
versatility.

ensure

VI. Acknowledgement

This research was funded by a
grant from Ministry of Higher
Education of Malaysia (T-
ARGS Grant T-
ARGS/2024/BK01/00133).

VII.References

[1] L. Duan et al., “Susceptibility
Assessment of Flash Floods: A
Bibliometrics ~ Analysis  and
Review,” Remote Sens., vol. 14,
no. 21, 2022.

[2] A.D. Ortega, J. P. Rodriguez, and
L. Bharati, “Building flood-
resilient cities by promoting
SUDS adoption: A multi-sector
analysis of barriers and benefits in
Bogota, Colombia,” [Int. J.
Disaster Risk Reduct., vol. 88,
2023.

[3] T. A. Khan, M. M. Alam, Z.
Shahid, and M. M. Su’ud,
“Investigation of flash floods on
early basis: A factual
comprehensive review,” [EEE
Access, vol. 8, pp. 19364-19380,
2020.

[4] R. He, R. L. K. Tiong, Y. Yuan,
and L. Zhang, “Enhancing
resilience of urban underground
space under floods: Current status
and future directions,” Tunnelling
and Underground
Technology, vol. 147, 2024.

[5] C. Fabbri, R. De-Loubens, A.
Skauge, G. Hamon, and M.
Bourgeois, “Effect of initial water
flooding on the performance of
polymer flooding for heavy oil

Space

16

ISSN: 2180-3811 Vol. XX No. X



Journal of Engineering and Technology

production,”  Oil Gas  Sci.
Technol., vol. 75, no. 3, 2020.

[6] A.Moldenhauer-Roth, G. Piton, S.
Schwindt, M. Jafarnejad, and A. J.
Schleiss, “Design of sediment
detention basins: Scaled model
experiments and application,” Int.
J. Sediment Res., vol. 36, no. 1, pp.
136-150, 2021.

[7]1 S. H. Pour, A. K. A. Wahab, S.
Shahid, M. Asaduzzaman, and A.
Dewan, “Low impact
development  techniques  to
mitigate the impacts of climate-
change-induced urban floods:
Current  trends, issues and
challenges,” Sustainable Cities
and Society, vol. 62, 2020.

[8] P.S. Patil, M. Ramesh Mahamuni,
R. Prakash Sonawane, N. Sanjay
Pol, P. Sanjay Bondarde, and A.
Laxman Patil. (2025). A Review
On Self-Closing Flood Barrier.

[9] S. Reinstaller, F. Funke, A. W.
Konig, M. Pichler, M. Kleidorfer,
and D. Muschalla, ‘“Resilient
Urban Flood Management: A
Multi-Objective  Assessment of
Mitigation Strategies,” Sustain.,
vol. 16, no. 10, 2024.

[10]P. Srb, M. Petr, and P. Kulhavy,
“Numerical simulation of flood
barriers,” EPJ Web Conf., vol.
143, no. 02115, p. 6, 2017.

[11]A. M. J. Gutierrez, A. Chan, E. Del
Pilar, M. M. Z. Mansilla, and M.
L. Tee, “Developing A Localized
Optimal Flood Barrier In The
Philippines,” ASEAN Eng. J., vol.
14, no. 3, pp. 85-92, 2024.

[12]D. Rappazzo and G. T. Aronica,

“Effectiveness and applicability of
flood barriers for risk mitigation in
flash-flood prone Mediterranean
area.” E3S Web Conf., vol. 7, pp.
12010, 2016.

[13]1B. F. Sanders et al, “Integral
formulation of shallow-water

anisotropic
porosity  for urban  flood
modeling,” J. Hydrol., vol. 362,
no. 1-2, pp. 19-38, 2008.

[14]L. Wang et al., “A review of the
flood management: from flood
control to flood resilience,”
Heliyon, vol. 8, no. 11, 2022.

[15]1K. Dale, T. Magsood, and M.
Wehner, “Cost-Effective
Mitigation Strategy Development
For Flood Prone Buildings Final

equations with

Project Report,” Bushfire and
Natural Hazards CRC, Australia
Report No. 691, 2021.

[16]]. Yin, D. Yu, Z. Yin, M. Liu, and
Q. He, “Evaluating the impact and
risk of pluvial flash flood on intra-
urban road network: A case study
in the city center of Shanghai,
China,” J. Hydrol., vol. 537, pp.
138-145, 2016.

[17]W. Y. Tan, F. Y. Teo, C. X. Y.
Chong, C. Y. Tan, and C. H. Lim,
“Review on Lightweight Mobile
Flood Wall Barrier: Way Forward
for Malaysia,” J. Inst. Eng.
Malaysia, vol. 84, no. 2, 2024.

[18]E. Mignot and B. Dewals, (2022)
“Hydraulic modelling of inland
urban flooding: recent advances”

[19]J. A. Zinda, L. B. Williams, D. L.
Kay, and S. M. Alexander, “Flood
risk perception and responses

17

ISSN: 2180-3811 Vol. XX No. X



Journal of Engineering and Technology

among urban residents in the
northeastern United States,” Int. J.
Disaster Risk Reduct., vol. 64,
2021.

[20]S. Mashiyi et al., “Designing and
evaluating robust nature-based
solutions for hydro-
meteorological risk reduction,”
Int. J. Disaster Risk Reduct., vol.
93, 2023.

ISSN: 2180-3811 Vol. XX No. X

18




  𝑾 𝒆 𝒊 𝒈 𝒉 𝒕 𝒆 𝒅   𝒔 𝒄 𝒐 𝒓 𝒆 = 𝑺 𝒄 𝒐 𝒓 𝒆  ( 𝑺 ) × 𝑾 𝒆 𝒊 𝒈 𝒕 𝒉 ( 𝑾 )


  𝑾 𝒆 𝒊 𝒈 𝒉 𝒕 𝒆 𝒅   𝒔 𝒄 𝒐 𝒓 𝒆 =  ∑  ( 𝑺 𝒄 𝒐 𝒓 𝒆  ( 𝑺 ) × 𝑾 𝒆 𝒊 𝒈 𝒕 𝒉 ( 𝑾 )

