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ABSTRACT

The study aims to assess the vulnerability of buildings in Kathmandu Metropolitan City which is susceptible to natural
disasters, particularly earthquakes, floods, landslides and and identify the requirements necessary to prevent disaster-related
damage. This study evaluates the current state of building vulnerability, focusing on the structural integrity of residential,
commercial, and public buildings, and the effectiveness of existing regulations in mitigating disaster risks. The research
utilizes a combination of field surveys, structural assessments, and interviews with local authorities, engineers, and residents
to identify critical areas where vulnerability is most pronounced. This study underscores the urgent need for a holistic approach
to disaster risk management, involving both government agencies and local communities, to safeguard Kathmandu
Metropolitan City from future disasters.

Keywords: Vulnerable buildings, disaster prevention, National Building Code (NBC), building code enforcement,

retrofitting, earthquake resilience, disaster risk reduction

1. INTRODUCTION

Nepal ranks among the world’s most disaster-prone countries because it lies within the highly seismically active
Himalayan belt. The 7.8-magnitude Gorkha earthquake in 2015 caused extensive destruction, claiming nearly
9,000 lives and severely damaging infrastructure, particularly in the Kathmandu Valley. The event highlighted
the fragility of Nepal’s built environment, which is dominated by unreinforced masonry buildings and
inadequately constructed high-rise structures that fail to meet seismic safety requirements. Although the National
Building Code (NBC) was introduced in 1994, its implementation and enforcement have remained limited,
especially in rapidly expanding urban areas characterized by unplanned development (1).

Most of Kathmandu’s building stock continues to face high risk due to weak execution of retrofitting programs
and inadequate urban planning frameworks (2). Although being non homogeneous, concrete is treated as
homogeneous material in design. The method of manufacturing and ingredient materials results on change in its
strength and structural properties. To increase tensile strength of concrete, sometimes steel reinforcement is
included which is known as Reinforced Cement Concrete (RCC) also called reinforced Concrete simply (3). Even
though the RCC construction was started in early 1980s, engineered construction was only felt after enforcement
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of building codes in 2006 and almost 70 % of existing RC buildings are either owner-built constructions
constructed with the help of contractors following by-laws or 3 constructed as per the mandatory rules of thumbs
as suggested by Nepal Building Code (4). While planning, developing, and building structures to meet our
requirements, we should think globally and act locally. Some of the most crucial criteria for developing resilient
buildings are the choice of acceptable locations, the availability of community infrastructure, the use of
appropriate technologies, and following to building codes and byelaws (5).

2. MATERIALS AND METHODS

The research problem was idenfied, data were collected through primary and secondary survey and data were
analysed and interrelated using RRI method.

2.1 Study Area

The survey for this study was carried out in Kathmandu Metropolitan City.
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Fig. 2.1: Map of Study area 2.2 Study Period

The overall duration of this research was approximately six months, spanning from November 2025 to April
2026.
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2.3 Sampling Technique, Sampling Size and Data Collection

In this study, the population means all the stakehodders of projects, including personnel of Client, Consultant
including relevant expert on the field, Contractor, Sub-Contractor, the total population (N) size is taken as
33968.

n= N
T (1+N(e)?)

Where,

N= Population Size (N=33968)
e= Desired Level of Precision
e=7%=0.07

Then,

n= 33968/ (1+33968*(0.07)"2)
n=202.86~203

2.4 Data Analysis and Interpretation

Theory of data analysis is Relative Importance Index (RII): The formula for deriving RII for each factor is given
as follows:

Table 1.1 :RII Table

Item Excellent Very Good Good Poor Strongly Poor

Scale 5 4 3 2 1

Relative importance index (RII) = (3, W)/AN= (5ns+4n4+3n3+2n,+1n;)/5N
Where w the weightage is given to each factor by the respondent, ranging from 1 to 5;

ns number of respondents selecting total Excellent or always;

n4 number of respondents selecting Very Good or often;

n3 number of respondents selecting neutral or sometimes;

n number of respondents selecting Poor or rarely;

n; number of respondents selecting total Strongly Poor or never; and
N the total number of respondents.
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3.RESULTS AND DISCUSSIONS

3.1 Characteristics of Respondents

3.1.1  Gender of Respondents
The total respondents were classified according to the gender. Among 160 respondents, 66.25 percent
were Male and 33.75 percent were Female. The percentage of the classification is shown in the Fig.
below

3.1.2  Age of Respondents
The respondents were classified according to their age. Among the total, 3.21 percent were of below 20
years, 25.79 percent were between 20 to 30 years, 30.45% were between 30 to 40 years and 27.88% of them
were between 40-50 and 12.67 percent of them were between50-60 years. The percentage classification is
shown in the Fig. below.

3.1.3  Profession of Respondents
The sample size of 160 nos. was selected and interviewed in this process. Out of 160 respondents, there
were differences in the numbers of Engineers/Overseers, Consultants, and Contractors, Business and others,
students and others who participated in the questionnaire's survey from the study areas. Among them, 13.96
percent were from consultants, 11.35 percent were from Business sector, 5.53 percent were Contractors,
45.76 percent were Engineers/Overseers, and 23.4 were form others. The percentage of the respondents is
presented in the Fig. below.

3.1.4  Education of Respondents
Among the total respondent’s 17.75 percent were Intermediate/+2 Level, 29.73 percent were Bachelor,
Level 41.21 percent respondents were Master Level and 11.31 percent of the respondents were PhD the
percentage of the classification is shown in the Fig. below.

3.2. Problems in Assessment of Vulnerable Building and Requirement for Them to Prevent from Disaster:
A Case Study from Kathmandu Metropolitan City Nepal

In the ranking based on the Relative Importance Index (RII) values, Problems On Problems in Assessment of
Vulnerable Building and Requirement for Them to Prevent From Disaster: A Case Study From Kathmandu
Metropolitan City Nepal is “Lack of Comprehensive Risk Mapping” which has received the highest rank with an
RII 0f 0.90. Conversely, “Inadequate Post-Disaster Recovery Plans” received the lowest rank with an RII of 0.59,
as depicted in Fig. 3.5.
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Problems in Assessment of Vulnerable Building and Requirement for Them to Preve N=203
From Disaster

Lack of Comprehensive Risk Mapping I 0.90
Unclear Building Regulations I 0.88
Lack of Skilled Professionals I 0.87
Inadequate Data Collection I 0.85
Inconsistent Monitoring and Inspection IIEE—————— 0.79
Non-compliance with Safety Standards I 0.76
Rapid Urbanization [ 0.71
Poor Infrastructure Planning IS 0.68
High Population Density I 0.67
Poor Quality of Materials I 0.67
Inadequate Disaster Preparedness Plans IS (.64
Geological Instability I (.64
Limited Public Awareness Campaigns [ 061
Limited Access to Technology I 0.61
Lack of Retroactive Regulations I 0.60

Inadequate Post-Disaster Recovery Plans IS (.59

RII Values 020 030 040 050 060 070 0.80 090 1.00

Fig. 3.1: Problems in Assessment of Vulnerable Building and Requirement for Them to Prevent from Disaster
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3.2.1. Causes and Effects of Lack of Comprehensive Risk

ugust, 2026
Mapping

N=203

Causes of Lack of Comprehensive Risk Mapping

Limited funding o 93
Absence of coordinated
efforts D 082
Inadequate technical _ 0.78
expertise
Scarcity of reliable data _ 072
sources
Prioritization of immediate
D 0.68
development

Effects of Lack of Comprehensive Risk
Mapping

N=203

Increased exposure to _ 0.91
hazards

Delayed response in _
disasters 0.79

Inefficient allocation of _
resources

0.68

Increasezid fatalities and _ 0.67
amage

Difficulty in planning for _ 0.64

long-term resilience

RI" 02 04 06 08 1 RII 020 040 060 0.80 1.00
Fig. 3.2: Causes and Effects of Lack of Comprehensive Risk Mapping
3.2.2. Causes and Effects of Unclear Building Regulations
Causes of Unclear Building Regulations N=203 Effects of Unclear Building Regulations N=203
i Construction of unsafe
Overlapping ind ey B o
conflicting regulations g
Confusion among builders _ 072
Varying standards _ 0.87 and property owners

Political interference _ 0.74
Inadequate enforcement
mechanisms

0.20 0.40 0.60 0.80 1.00
RII

Non-compliance with
disaster-resistant standards

Economic losses

Public distrust [ 0.61

RIir  0.200.300.400.500.600.700.800.90

Fig. 3.7: Causes and effects of Unclear Building Regulations
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workers

Causes of Lack of Skilled Professionals

Low investment in
professional training

Limited access to education

Migration of skilled

Underfunded educational

Effects of Lack of Skilled Professionals| N=2(3

I oss

Inaccurate assessments

I 073

Substandard construction

Increased cost of hiring
skilled professionals

I 0.9

Slow progress in disaster

I oss

institutions risk mitigation projects
Insufficient incentive _ 0.64 .leﬁculty.ln _ 061
structures implementing...
RII 0.20 0.30 0.40 0.50 0.60 0.70 0.80 RIT 0.20 0.40 0.60 0.80 1.00
Fig. 3.8: Causes and effects of Lack of Skilled Professionals
3.2.4 Causes and Effect of Inadequate Data Collection
Causes of Inadequate Data Collection N=203 Effects of Inadequate Data Collection N=203

Insufficient technological
infrastructure

Limited coordination

Inadequate funding

Political and bureaucratic
barriers

Data gaps

RII

A 090
I o
A o074
I 07
P o.68

0.20 0.40 0.60 0.80 1.00

Inability to identify
vulnerable areas

I 0.82
I 074

Poor decision-making

Increased casualties and
damage

S 0

Inefficient resource
allocation

S 0.69

Difficulty in creating
effective disaster
preparedness plans

I 0.67

RII 0.20 0.40 0.60 0.80 1.00

Fig. 3.9: Causes and Effects of Inadequate Data Collection

145




Universal Technical Journal of Lumbini International Academy of Science and Technology (UTJLIAST)

Volume I, Issue 2, August, 2026"

3.2.5 Causes and Effects of Inconsistent Monitoring and Inspection

Causes of Inconsistent Monitoring and Inspection N=203 Effects of Inconsistent Monitoring and
Inspection

buildings collapsing

Limited Workforce and Expertise _ 0.71

N=203

Inadequate qualified inspectors _ 0_84 Increased risk of uninspected _ 0 88

Deterioration of building safety _ 0 83
Overburdened local authorities _ 0.76 standards *
Undetected illegal modifications _ 0.77
Delayed response during _
disasters 0'69
Inadequate Enforcement Mechanisms _ 0_66 L bli fid 0 6 5
ower public confidence _ R

0.20 0.40 0.60 0.80 1.00 0.00 0.50 1.00
RII RII
Fig. 3.10: Causes and effects of Inconsistent Monitoring and Inspection
3.2.6 Causes and Effects of Non-compliance with Safety Standards
Causes of Non-compliance with Safety N=203 Effects of Non-compliance with Safety N=203

Standards Standards

Ambiguities in Regulations _ 0.87

Inadequate Inspections _ 0.81
Pressure from Real Estate Market _ 0.72
Cultural and Social Resistance [N 0.68
Lack of Skilled Workers [N 0.65

RII  0.00 0.20 0.40 0.60 0.80 1.00

Higher Mortality and Injury Rates _ 0.83
Structural Degradation _ 0.72
Legal Consequences _ 0.65
Insurance Issues _ 0.61
Decreased Property Value _ 0.60

RII 0.00 0.20 0.40 0.60 0.80 1.00

Fig. 3.10: Causes and Effects of Nom Compliance with safety standards
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3.2.7 Causes and Effects of Rapid Urbanization

Increased population growth

Economic pressures

Informal settlements

RII 0.20

Causes of Rapid Urbanization

N=203

Inadequate urban planning _ 0.83
I 070
Inadequate investment _ 0.70
I 0.65

0.40 0.60 0.80

I o086

1.00

Effects of Rapid Urbanization

Overcrowded and unsafe living
conditions

Pressure on already vulnerable
infrastructure

Increased environmental degradation

Higher exposure to hazards

Strained public services

N=203

T o0ss
I o074
I 065
I 062
I 059

RII 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Fig. 3.11: Causes and effect of Rapid Urbanization

3.2.8 Causes and effects of Poor Infrastructure Planning

Causes of Poor Infrastructure Planning

Inadequate integrated planning

Short-term focus

Limited financial resources

Inadequate use of modern planning
tools

Inadequate cooperation

RII

0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

N=203

0.89

0.83

0.79

0.73

0.63

Increased vulnerability of buildings

Effects of Poor Infrastructure Planning

N=203

swenural Damaze [ 0.80

Higher Maintenance Costs

Disruption of essential services

Reduced public safety

0.20

DIL

I 0.75
S 0.73
I 0.65
S 0.64

040 060 0.80 1.00

Fig. 3.12: Causes and effects of Poor Infrastructure Planning
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3.2.9 Causes and Effects of High Population Density

C f High Population Densi
auses of High Population Density N=203 Effects of High Population Density N=203

Rural-unban migracion [
' 089 [ 1crcasea vutnerabiiy of vuitings Y 0.83

Limited land availability _ 0.76 Disruption of essential services _ 0.77
High demand for housing _ 0.73 Inadequate housing policies _ 0.68
Lack of affordable housing [N 0.68 Economic incqualities [y 0.65
Economic inequality _ 0.64 Increased demand for basic services _ 0.63

RIL (50 040 060 080 1.00 RII 0.20 0.40 0.60 0.80 1.00

Fig. 3.13: Causes and effects of High Population Density

3.2.10 Causes and effects of Poor Quality of Materials

Causes of Poor Quality of Materials N=203 Effects of Poor Quality of Materials N=203

Limited availability of quality
construction materials

Cost-cutting by developers _ 0.86 | Increased Risk of Structural Failure _ 0.85

0.82 Higher Casualties in Disasters _ 0.81
Inadequate enforcement of building

codes I
Increased Maintenance Costs _ 0.72

Inadequate Proper Inspection

Increased Worker and Occupant _
Injuries 0'65

RII 0.20 0.40 0.60 0.80 1.00

Inadequate Government Regulation
and Enforcement

RII 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Fig. 3.14: Causes and effects of Poor Quality of Materials
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3.2.11 Causes and Effects of Inadequate Disaster Preparedness Plans

Causes of Inadequate Disaster Preparedness Plaj N=203 Effects of Inadequate Disaster Preparedness Plans | \=2()3

Limited budgets and financial _ 0 88 Increased Loss of Life _ 0-88
resources .

Chaos and Confusion During a _ 0 83
Inadequate Political Will _ 0.81 Disaster .

Short-Term Focus _ 0.76 Damage to Critical Infrastructure _ 0.79

Limited Training for Personnel _ 0.69 Limited Access to Emergency Services _ 0.71

Failure to Involve Communities _ 0.64 Worsened Environmental Damage _ 0.65

RIT 0.20 0.40 0.60 0.80 1.00 RIT 400 0.20 0.40 0.60 0.80 1.00

Fig. 3.16: Causes and effects of Inadequate Disaster Preparedness Plans

3.2.12 Causes and Effects of Geological Instability

C f Geological Instabili
auses of Geological Instability N=203 Effects of Geological Instability N=203

053 Foundaton shiting - N 0.83

Tectonic movements

Heavy rain

Loss of soil

0.6 ore rressure €Cls 0.65

Deforestation

Increased Maintenance Costs _ 0.62

0 030 040 050 060 070 080 090 RII 020 040 0.60 0.80 1.00

Construction of Buildings .63

= |

o

RII 0.

Fig. 3.17: Causes and effects of Geological Instability
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3.2.13 Causes and Effect of Limited Public Awareness Campaigns

Causes of Limited Public Awareness Campaigns

N=203

Insufficient financial resources _ 0.84
Inadequate Research _ 0,73

Competing Issues _

Technological Barriers _ 0.66

Loss of Confidence in Authorities _

RII 0.00 0.20 0.40 0.60 0.80 1.00

0.68

0.62

Effects of Limited Public Awareness N=203
Campaigns

Lower Public Engagement _ 0.87
Reduced Community Support _ 0,72
Ineffective Emergency Response _ 0.64
Economic Inefficiency _ 0.62

0.20 0.40 0.60 0.80 1.00
RII

Fig. 3.18: Causes and effects of Limited Public Awareness Campaigns

3.2.14 Causes and Effect of Limited Access to Technology

Causes of Limited Access to Technology

High Costs

Inadequate Digital Literacy

Social Inequality

Energy Poverty

RII 0.00 020 040

N=203

0.76

0.64

0.64

0.59

0.60 0.80

Effects of Limited Access to Technology N=203

sz R 036
Economic Stagnation _ 0.78
Increased Vulnerability _ 0.69
Reduced Productivity _ 0.65

Lack of Personal Development _ 0.63

RII 0.00 0.50 1.00

Fig. 3.19: Causes and effect of Limited Access to Technology
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3.2.15 Causes and effects of Retroactive Regulations

Causes of Lack of Retroactive Regulations

N=203

Historical Oversight [N 0.85
High Implementation Costs _ 0.76
Resistance from Property Owners _ 0.69
Technical Challenges [ (.65
Insufficient Enforcement Capacity _ 0.61

RII 0.00 0.20 0.40 0.60 0.80 1.00

Effects of Lack of Retroactive Regulations N=203

Increased Structural Damage [T (.88
Higher Risk of Collapse _ 0.81
Health and Safety Hazards _ 0.73
ot o LD ] 0.65
Increased Repair Costs _ 0.61

RII 0.00 0.50 1.00

Fig. 3.20: Causes and effects of Retroactive Regulations

3.2.16 Causes and effect of Inadequate Post-Disaster Recovery Plans

Causes of Inadequate Post-Disaster Recovery Plans

N=203

Inadequate Risk Assessment _ 0.89

poor rtan Planmin | 0.81

Inconsistent Building Codes _ 0.76

Inadequate Disaster Response Building _ 0.70

Resistance to Modernization _ 0.65

RIT

0.00 0.20 0.40 0.60 0.80 1.00

Effects of Inadequate Post-Disaster Recovery N=203
Plans

Higher Casualty Rates _ 0.85
Poor Resource Allocation [N 0.72
e et o [ 0.67
Decreased Property Values _ 0 . 6 1
Environmental Degradation _ 0 . 60

RN.00 0.50 1.00

Fig. 3.21: Causes and effect of Inadequate Post-Disaster Recovery Plans
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3.2.17 Mitigation Measure in Assessment of Vulnerable Building and Requirement for Them to Prevent

from Disaster

In the ranking based on the Relative Importance Index (RII) values, the main Mitigation Measure in Assessment
of Vulnerable Building and Requirement for Them to Prevent from Disaster is “Develop and implement detailed
risk maps using GIS technology” which has received the highest rank with an RII of 0.89. Conversely, is “Develop
comprehensive post-disaster recovery plans” received the lowest rank with an RII of 0.61 as depicted in Fig.

below:

Mitigation Measure in Assessment of Vulnerable Building and Requirement for N=203
Them to Prevent From Disaster

GIS technology

Establish clear, up-to-date building codes and I (.87

regulations

Invest in education and training for architects, I .85

engineers, and construction workers

Establish systems for real-time data collection on I (.83

building conditions

D T AN Ty DU oy () 83

inspections

Strengthen enforcement of safety standards with I (.79

penalties for non-compliance

growth and disaster risks

Adopt integrated and future-proof infrastructure I (.71

planning

Encourage development of satellite cities and I (.69

decentralized urbanization

Enforce strict regulations on the quality of
& WY O N (.65

construction materials

Develop community-specific disaster preparedness I .64

plans

Use seismic-resistant designs and materials for I .64
buildings :
Use multiple media platforms to spread awareness [ NG (.63
Improve technology access in underserved regions  [INERGERGNGGEEEEE (.62

Offer financial incentives for retrofitting projects [ NGTNNNEGEGEGEEEN (0.62

RIT

Fig. 3.22: Mitigation Measure in Assessment of Vulnerable Building and Requirement for Them to Prevent

from Disaste
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3.3 Summary of Multi Hazard Tool Index

Vulnerability assessment of Ward No.20

The vulnerability assessment of Ward No.20 is shown in the Fig. 4.45. The building has the compliance index of
0.28. The architectural has the compliance index 0.15. The structural has the compliance index of 0.15 where the
nonstructural has the compliance index of 0.13.

Location A

0.30 0.28

0.25

0.20

0.15 0.15

0.15 0.13
0.10

0.05

0.00

Planning Architectural Structural Non structural

Fig. 3.23: Vulnerability assessment of Ward No.20

Vulnerability assessment of Ward 19 & 25

The vulnerability assessment of Ward 19 & 25 is shown in the Fig. 4.46. The building has the compliance index
of 0.26. The architectural has the compliance index 0.29. The structural has the compliance index of 0.23 where
the nonstructural has the compliance index of 0.13.

Location B

0.35
0.30 0.26
0.25
0.20
0.15
0.10
0.05
0.00

0.29

Planning Architectural Structural  Non structural

Fig. 3.24: Vulnerability assessment of Ward 19 & 25
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Vulnerability Assessment of Ward 20 & 21

The vulnerability assessment of Ward 20 & 21 is shown in the Fig. 4.47. The building has the compliance index
of 0.55. The architectural has the compliance index 0.39. The structural has the compliance index of 0.30 where
the nonstructural has the compliance index of 0.13.

Location C
0.60 0.55
0.50
0.40 0-39
0.30

0.30
0.20

0.13
0.10 .
0.00

Planning Architectural Structural  Non structural

Fig. 3.25: Vulnerability assessment of Ward 20 & 21

Vulnerability Assessment of Ward 12

The vulnerability assessment of Ward 12 is shown in the Fig. 4.48. The building has the compliance index of
0.38. The architectural has the compliance index 0.26. The structural has the compliance index of 0.21 where the
nonstructural has the compliance index of 0.13.

Location D
0.40 0.38

0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

0.26
0.21

0.13

Planning Architectural Structural  Non structural
Fig. 3.26: Vulnerability assessment of Ward 12
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Vulnerability Assessment of Ward 21

The vulnerability assessment of Ward 21 is shown in the Fig. 4.49. The building has the compliance index of
0.61. The architectural has the compliance index 0.67. The structural has the compliance index of 0.63 where the
nonstructural has the compliance index of 0.40.

Location E

0.70 0.61 0.67 0.63

0.60

0.50 0.40
0.40

0.30

0.20

0.10

0.00

Planning Architectural Structural  Non structural

Fig. 3.27: Vulnerability assessment of Ward 21

Vulnerability Assessment of Ward 12 & 22

The vulnerability assessment of Ward 12 & 22 is shown in the Fig. 4.50. The building has the compliance index
of 0.52. The architectural has the compliance index 0.23. The structural has the compliance index of 0.32 where
the nonstructural has the compliance index of 0.13.

Location F
0.60 0.52
0.50
0.40

0.30

0.32

0.20 0.13

Planning Architectural Structural  Non structural

0.10

0.00

Fig. 3.28: Vulnerability assessment of Ward 12 & 22 d
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Vulnerability Assessment of Ward 21 & 22

The vulnerability assessment of Ward 21 & 22 is shown in the Fig. 4.51. The building has the compliance index
of 0.76. The architectural has the compliance index 0.55. The structural has the compliance index of 0.60 where
the nonstructural has the compliance index of 0.40.

Location G
0.80 0.76
0.60
0.60 0055
0.40

0.40

0.00

Planning Architectural Structural  Non structural

Fig. 3.29: Vulnerability assessment of Ward 21 & 22

Vulnerability Assessment of Ward 23 & 27

The vulnerability assessment of Ward 23 & 27 is shown in the Fig. 4.52. The building has the compliance index
of 0.48. The architectural has the compliance index 0.61. The structural has the compliance index of 0.86 where
the nonstructural has the compliance index of 0.25.

Location H
1.00 0.86
0.80
0.61

0.60 0.48

0.40
0.25

0.20 .

0.00

Planning Architectural Structural  Non structural

Fig. 3.30: Vulnerability assessment of Ward 23 & 27
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Vulnerability Assessment of Ward 25

The vulnerability assessment of Ward 25 is shown in the Fig. 4.53. The building has the compliance index of
0.54. The architectural has the compliance index 0.40. The structural has the compliance index of 0.22 where the
nonstructural has the compliance index of 0.13.

Location I

0.60 0.54
0.50 0.40
0.40
0.30 0.22
0.20 0.13
i =
0.00

Planning Architectural Structural  Non structural

Fig. 3.31: Vulnerability assessment of Ward 25

Vulnerability Assessment of Ward 12 & 23

The vulnerability assessment of Ward 12 & 23 is shown in the Fig. 4.54. The building has the compliance index
of 0.42. The architectural has the compliance index 0.26. The structural has the compliance index of 0.23 where
the nonstructural has the compliance index of 0.13.

Location J

0.45 0.42
0.40
0.35
0.30 0.26
0.25 0.23
0.20
0.15 0.13
0.10
0.05
0.00

Planning Architectural Structural  Non structural

Fig. 3.32: Vulnerability assessment of Ward 12 & 23
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Vulnerability Assessment of Ward 17

The vulnerability assessment of Ward 17 is shown in the Fig. 4.55. The building has the compliance index of
0.69. The architectural has the compliance index 0.61. The structural has the compliance index of 0.58 where the
nonstructural has the compliance index of 0.13.

Location K
0.80 0.69
0.61 0.58

0.60

0.40

0.20 0.13
0.00 o

Planning Architectural Structural  Non structural

Fig. 3.33: Vulnerability assessment of Ward 17

Vulnerability Assessment of Ward 18

The vulnerability assessment of Ward 18 is shown in the Fig. 4.56. The building has the compliance index of
0.47. The architectural has the compliance index 0.55. The structural has the compliance index of 0.30 where the
nonstructural has the compliance index of 0.13.

Location L
0.60 0.55
0.50 0.47
0.40
0.30
0.30
0.20 0.13
0.10 .
0.00
Planning Architectural Structural  Non structural

Fig. 3.34: Vulnerability assessment of Ward 18
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Vulnerability Assessment of Ward 19

The vulnerability assessment of Ward 19 is shown in the Fig. 4.57. The building has the compliance index of
0.22. The architectural has the compliance index 0.10. The structural has the compliance index of 0.15 where the
nonstructural has the compliance index of 0.13.

Locaton M

0.25 0.22

0.20

0.15
0.15 0.13
0.10
0.10
0.00
Planning Architectural Structural  Non structural

Fig. 3.35: Vulnerability assessment of Ward 19

Vulnerability Assessment of Ward 24

The vulnerability assessment of Ward 24 is shown in the Fig. 4.58. The building has the compliance index of
0.66. The architectural has the compliance index 0.35. The structural has the compliance index of 0.35 where the
nonstructural has the compliance index of 0.38.

Location N
0-80 0.66
0.60
0.38
0.40 0.35 0.35
0.00
Planning Architectural Structural  Non structural

Fig. 3.36: Vulnerability assessment of Ward 24
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Vulnerability Assessment of Ward 18 & 19

The vulnerability assessment of Ward 18 & 19 is shown in the Fig. 4.59. The building has the compliance index
of 0.55. The architectural has the compliance index 0.31. The structural has the compliance index of 0.35 where
the nonstructural has the compliance index of 0.38.
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Fig. 3.37: Vulnerability assessment of Ward 18 & 19

3.4 Discussion

i) Findings from Field Observations

During the field visits, it was observed that while some newer buildings are built with better safety measures,
many still do not follow proper construction guidelines. There is a visible lack of compliance with building codes
and regulations, especially in informal settlements. The community's awareness about disaster risks is also low,
and many residents have not made sufficient preparations for a potential disaster. It was clear that improving
building safety, retrofitting old structures, and enhancing public awareness and preparedness are critical steps to
reduce the risk of disaster-related harm in Kathmandu.

i) Findings from In-depth Interviews

To prevent disaster-related damage and loss of life, the interviews emphasized the need for strict building
regulations and better enforcement of construction standards. Experts suggested retrofitting old buildings to
improve their seismic resistance and providing proper training and resources for builders and contractors.
Additionally, raising public awareness about disaster preparedness, such as conducting regular drills and
educating people on evacuation procedures, was seen as a crucial step to ensure community resilience.
Implementing these measures would significantly reduce the risk posed by earthquakes and other disasters in
Kathmandu.
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iii) Findings from Focus Group Discussion

The focus group discussions in Kathmandu Metropolitan City highlighted concerns about the vulnerability of
buildings to earthquakes and other natural disasters. Participants, including local residents, engineers, and
government officials, agreed that many buildings in the city are not built to withstand strong earthquakes. They
pointed out that many of these buildings are old, have weak foundations, and are constructed with low-quality
materials. The group emphasized the need for better enforcement of building codes and the retrofitting of older
buildings to make them more resilient to disasters. There was also a shared belief that many people in the
community do not fully understand the risks they face or how to prepare for disasters.

4. CONCLUSIONS

In conclusion, Kathmandu Metropolitan City faces significant risks due to the vulnerability of its buildings,
particularly in the context of earthquakes and other natural disasters. Many of the buildings in the city, especially
those in older areas, were constructed using outdated techniques, weak foundations, and substandard materials.
These buildings do not meet modern safety standards, making them highly prone to collapse when exposed to
strong seismic forces. The lack of proper enforcement of building codes and regulations has led to the continued
existence of these vulnerable structures, which pose a major threat to the safety of residents. As a result, it is crucial
to prioritize strengthening building codes and ensuring that all new constructions adhere to these standards.
Additionally, retrofitting and reinforcing older buildings would be a cost-effective and efficient strategy to
minimize the risks associated with earthquakes and other disasters. Strengthening the overall quality of
construction in Kathmandu is a fundamental step toward protecting the city's population and infrastructure from
disaster-related damage.
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