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Executive Summary

The project Capacity Development Support to Governance (CDSG), led by the Ministry of Federal
Affairs and General Administration (MoFAGA), aims to enhance the ability of local governments in
Nepal to address the needs of disadvantaged groups and impm\ectess to public services. The
technical assistance for the program is provided by the Deutsche Gesellschaft fir Internationale
Zusammenarbeit (GlIZ) GmbH, commissioned by the German Federal Ministry for Economic
Cooperation and Development (BMZ). Agtpaf this project, a Resource Book on "BuildiBg-laws

and Building Permit System in Nepal" has been drafted with support&@iCDSG following a

request from MoFAGA.

Urban planning and building BHaws are importantn Nepal. They provide a strucad approach to

urban development, ensuring sustainable growth, efficient land use, and improved living conditions.
Urban Planning helps in managing rapid urbanization, promoting balanced economic development,
and addressing social and environmental chgéen By incorporating zoning regulations, Urban
Planning ensures appropriate land allocation for residential, commercial, and recreational purposes,
preventing haphazard construction and congestiaiddiBg By-laws establish construction standards

and saéty guidelines, ensuring the structural integrity of buildings and thebe#ih of residents.

They also contribute to disaster resilience by enforcing measures to withstand earthquakes and other
natural hazards. Overall rbanPlanningand Building By-laws are crucial tools for creating resilient,
well-functioning cities that enhance the quality of life for residents and promote sustainable
development.

The Resource Book is designed to provide information on the BuiBjAgwsand Building Permit
Systen in Nepal, including details about the National Building Code and safer construction
technologies. The book is structured into five chapters: Part | covers the Basic BByeliags in

Nepal, Part Il focuses on the National Building Code System in Nepal, Part Ill provides an overview
of the basics of the Building Permit System in Nepal, Part IV explores indigenous knowledge and
technologies for safer buildings, and Part V discusses@mental Impact Assessment in Nepal.

In the first part, Basic Buildingy-lawsin Nepal, the book highlights the terminology, definition, and
concept of buildindgBy-laws, as well as the basic criteria and provisions for land use zones and road
classifcation. The second part, National Building Code System in Nepal, delves into the earthquake
risk in Nepal, introduces the building code and its categories, and explains the legal provisions and
implementation strategies at the local level. The third Bagics of Building Permit System in Nepal,
provides detailed procedures for building owners to follow when processing building permits in
municipalities, including the application/registration process, building design requirements, and the
flowchart of tre building permit system.

The fourth part, Indigenousnowledge,and Technologies for Safer Buildings, showcases indigenous
architectures found in different regions of Nepal, such as the mountains, hills, and Terai, with a focus
on the Kathmandu Valleyt identifies earthquake risk reduction technologies used in temples, palaces,



and residential buildings in the valley and provides tips for eartheesistant construction of
reinforced concrete frame structures and {badring masonry structures, acganied by sketches

and details. Additionally, the chapter explains exftctive construction technologies commonly
practiced in Nepal for ordinary buildings. The fifth part provides general information Blpiedt
Environmental Studies, Initial Environmial ExaminationEnvironmental Impact Assessment, and
the appendices include details about the Building Act, Building Regulations, Environment Protection
Act, and a checklist for field inspections.

The resource book is intended to be a valuable toolofmal governments in Nepal to adapt the
Building By-laws and Building Code to suit their local context. It also serves as a comprehensive
reference for educational institutions and other organizations interested in understanding the building
permit systenand safer construction practices in Nepal. Municipalities can utilize the contents of the
referencebook for conducting training and orientations, while technicians and practitioners can rely
on it as a guidebook for designing and constructing resideniidinys in municipalities
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PART |: BASICS OF BUILDING BY-LAWS OF NEPAL



1.1 Preliminary

1.1.1 SomeTerminologiesin Urban Planning and Building By-laws

Alteration

attic

balcony
Basement/cellar

Building

Building,
accessory

Building,
attached
Building, semi
attached
Building,
detached
Building line
Building,
residential
Conservation

Closed frontage

Density

Development
Drainage

Easement

Acad

Any change made, or proposed to be made, to the use, size, form, str
elements and external appearance of a building or structure.

The space under the roof that coblkel used fom store, kitchen, living ol
prayer room except for sanitary use.

A portion of the building projeceéd outside the wallvith handrail or
balustrade used for sitting or movement.

Any accessible and usable part of a building of which, at least, half
room height is located belothefinished ground level.

An artificial construction, permanently fixed in or on the ground, enclc
by walls and a roof, for housingr enclosure or people or animals, 1
growing or storage of plants or the production, processing, stora
protection ofanymovable property.

Such as private garages, garden sheds of a height not exc@adetgrs
shall beconstructed up tplotd side and rear boundarjegrovided the
owners of the neighbouring plots agree to such buildings.

Two or more buildingsvhich aremutually coxnected by each sharing o
or two walls, eitheiin part or full, with another building.

Two adjoining buildings, sideways attached

Two or more adjoining buildings, frestanding buildings not having ar
mutual connection.

Generally used in closed frontage development, a line in which the fi
of a building shall be placed as prescribed in a Local Zone Plan

A building that is arranged, designed, used and intended or built to bt
for residential occupancy by one or more households or lodgers.
conserve the existing situation of a Zone, building, construction,
spaces etc.

The sideways attached construction of facades of adjoining buildings i
vertical plane

The number of buildings, dwellings, households, people or the amot
floor space per unit of land Zone (e.g., per hectare) as the case may
expressed as a numerical value

The process of changingf intensifying the use of land thmgh means o
earthworks and/or construction works in, on, or above land or water
The conduit or channgbuilt for the purpose of draining rain wate
sewerage or used water.

A linear tract of land for the existing farture installation of public utility
services, such as drains, water mains, sewers and cables, regarc
ownership of the land and of these utility services

The exterior wall of a building abutting a ROW



Floor area

Floor Area Ratio

Ground/Plot
Coverage

Height of
Building or
construction

Land Use (Map)

Lift

Local Area Plan

Mezzanine floor

Monument

Monument Site

The floor area ialculated on the basis of the external dimension
buildings including all storeys, except floors entirely located below grc
level, of any building. In calculating the floor areacondary structures
balconies, attics, recessed balconies (loggagatios, enclosed porch:
and floor area devoted to accessory gball be calculatedAny area
constructed and used for vehicle parking or loading of vehicles shall r
included as floor arsa

It id the quotient of théotal built or planned floor area on a plot and
total area of that plot.

FAR = Total floor area in m2/Total groumpdbt area in m2

The Ground Coverage indicateswmuchpercent the total ground/plot
permitted to be coverelly buildings including accessory buildings.
GC =(Built-up area of a plot atrgund level in m2/ Total ground @iot
area in m2x 100

The height otthe building or construction from the average floor level
the bp (highest) surface level with respect to the flat roof struciithe.
highest point of the building shall be measured at thelevid, if the
building has a sloped roof of 280 degree. If the roof of a bding has a
sloped roof less tma25 degreethe highest point of the building shall |
measured till the eaves.

The purpose for which a tract of land, and any building or structure lo
thereon, is occupied and used, or is imded to be developed, occupi
and used. Map: beingralevantdocument of this Bg-Law

A machne installed to facilitatenovement of people or things from o
floor to another.

A statutory plan, at least including a detailadd use plan and regulatior
either being a ward, city centre, environment and heritage conserv
industry or development area basedcomplementing the provisions at
regulations of this ordinance.

The ntermediate section @ny two floors laying above the average flc
level, used or built for the purpose of storage of materials.

It is bradly understood as a tangil@&pression of th@eopleof special
needs and tasteexpressed in terms of buildings and olgeof their
conglomeration. lincludes individual dwellings with high craftsmanst
and architectural value, historic water tanRerfds/ Bkhari), waterspouts
(Lohan Hiti), open shrines, public rest houses (Pati, Sattal), temples,
housesGod housesetc. Any artificial object within municipality areaf
high preservation value due to its religious, architectural, archaeolo
aesthetic, cultural, scientific, social etc. significance is understood tc
monument.

Is the definedopographical area in the proximity of a monument whic
seen from and together with a protected monument in such a mann



Open space

Open space,

frontal

Plinth

Plinth area
Plot

Plot subdivision
Porch

Right of Way
(ROW)

Room Height

Setback line

storey
Street / Road

Street line

changes in the appearance of the area affect the appearance
monument itself.

Public: streetssquares, ponds, rest places, parks etc.
Private: open area left in a plot

The open empty space between the building line and of the plot in frc
any building or construction and the border in the frontal side qfltte

The section of any building or construction above the level of the
surface.

The covered floor aretogether with grounavall atthe plinth level

A surveyed and demarcated tract of land, duly registered by ownersh
under a single title in the Cadastre and the Revenue Departmel
Municipality

Division of a tract of land, either into two or more parcels and/or plots
The access up to any building or construction (usually a low stru
projecting from the doorway of a building and forming a covered entra
A land corridor designated or constructed for the use of public ac
vehicular traffic circulation and the location of public utilities, such
pathways, easements, roads and highways, regardless of the ownel
the land and utilities in the ROW

The distance between the finished surface of the floor and the fin
surface oflie ceiling. Wherhere is a tie beam, beam, plank, etc. in pl
of thefinished ceiling, measurement has to be taken up to the lower si
of such tie bea, beam or plank. Ithecase of a sloping ceiling, the avers
height between the highest and the lowest part of the ceiling has to be
The line fixed by the concerned authority inside the plot, especially pa
to theborderline of the plot. No construction shall be allowed in the s
between this line and the border of the plot. The outside wall she
measured from the outer face of any structure, such as roofaogs|
eaves or balconieprojecting most outwarttom the wall

The spatial portion of a building located between the surface of any
above ground level and the fage of the floor next above it.

A wide way leading from one place to another, especially one w
specially prepared surface which vehicles can use.

The line that determines the outer limit of both sides of the street.



1.1.2 Measurementsand Mathematical symbols usedn Building By-laws
Measurement

Quantity Units Symbol Description
Length Metre m 1 metre = 100 centimetres (cm)
1 metre = 1000 millimetres (mm)
1 metre = 39.37 in = 3.2808 ft
kilometre km 1 kilometre = 1000 metres
1 kilometre = 0.6214 mile

nauticalmile 1 nauticalmile = 1.15 miles

Inch in 1 inch =2.540 cm

centremetre cm 1 cm =0.3937 inch

Foot ft 1 foot = 30.48 cm
Ropani - - 1 Ropani = 5476 Sq.Ft
Aana - - 1 Ropani = 16 Aana

1 Aaana = 342.25 Sq.Ft

Paisa - - 1 Paisa = 85. 56 Sq.Ft
Dam - - 1 Dam = 21.39 Sq.Ft
Mass kilogram kg 1 kg = 100 gram

Pound Ib 1 kg = 2.2046 pound

Tonne t 1 tonne = 1000 kg
Time Second S 60 second = 1 minute

60 minute = 1 hour
508.74 sg.m = 1 Ropani = 16 Aana = 5476 sq.ft
31.79 sgq.m =1 Aana = 4 Paisa = 342.25 sq.ft
7.94 sg.m = 1 Aana = 4 Dam = 85.56 sq.ft
6772.41sqg.m = 1 Bigha = 20 Katha = 72900 sq.ft
338.62 sg/m = 1 Katha = 20 Dhur = 3645 sq.ft



Some Mathematical Symbols

Equal to

Infinity

Smaller than or equal to

Plus

Division

Plus or minus

Approaches




1.1.3 Responsibilities of Local Government in BuildingBy-laws
1. Overall Responsibilitiesf Local Government

The Local Governmenthas the following responsibilities in buildingBy-laws:

The Local Governmenthas the following responsibilities in buildingBy-laws:

Formulating and implementing building By-laws: Local governments are responsible for
formulating and implementing buildirBy-lawsin their respective jurisdictions. TheBg-lawsare
designed to gulate the construction of buildings in order to ensure safety, security, and
environmental sustainability.

Issuing building permits: Local governments are also responsible for issuing building permits. This
is a process that ensures that all new buildaogsply with the buildindBy-laws

Inspecting buildings: Local governments are responsible for inspecting buildings to ensure that they
are in compliance with the buildirBy-laws This includes inspecting new buildings during
construction and existing buildings on a regular basis.

Enforcing building By-laws: Local governments are responsible for enforcing the builBinrg

laws This means taking action against those who violatByhkaws, such as issuing fines or
demolishing illegal buildings.

In addition to these responsibilities, local governments may alsovblved in other aspects of
building regulation, such as:

Providing technical assistance to developers and builderspcal governments can provide
technical assistance to developers and builders to help them comply with the Byldavgs This
can irclude providing information on thy-laws reviewing building plans, and inspecting
buildings during construction.

Providing training to building inspectors: Local governments can provide training to building
inspectors to help them enforce the buildByglaws. This training can cover topics such as building
codes, inspection techniques, and enforcement procedures.

Providing public education on building regulations:Local governments can provide public
education on building regulations to help residentseustand th8y-lawsand their rights and
responsibilities. This education can be provided through a variety of channels, such as print
materials, public meetings, and online resources.

The responsibilities of local government in buildiBg-lawsare essatial to ensuring the safety,
security, and environmental sustainability of buildings in Nepal. By carrying out these
responsibilities, local governments can help to create almesadleand sustainable built
environment.



Responsibilties of Local Governmentfor improvement of slum area squatter settlement.

The Local Government of Nepal has a number of responsibilities for the improvement of slum area
squatter settlements. These responsibilities include:

Planning and implementation: Local governments are responsible for planning and implementing
slum upgrading projects. This includes identifying the needs of the community, developing a plan, and
securing funding.

Service provision:Local governments are also responsible for providirsichservices to slum areas,

such as water, sanitation, and waste management.

Land tenure: Local governments can play a role in regularizing the land tenure of slum dwellers. This
can help to improve the security of tenure for slum dwellers and make et éasthem to access

credit and other services.

Capacity building: Local governments can also provide capacity building to slum communities. This
can help to improve the ability of communities to manage their own affairs and to advocate for their
rights.

In addition to these responsibilities, local governments can also play a role in promoting awareness of
the issue of slums and the importance of improving slum conditions. This can be done through public
education campaigns and other outreach activities.

The following are some of the specific provisions that local governments in Nepal are responsible

for implementing in their slum upgrading projects:

Providing access to basic servicesocal governments must ensure that slum dwellers have access
to basic sevices, such as water, sanitation, and waste management.

Improving housing conditions: Local governments must also improve the housing conditions of slum
dwellers. This can include providing access to affordable housing, upgrading existing housing, and
providing land tenure security.

Creating employment opportunities: Local governments can also create employment opportunities

in slum areas. This can help to improve the economic conditions of slum dwellers and reduce poverty.
Promoting social inclusion: Locd governments must also promote social inclusion in slum areas.
This means ensuring that slum dwellers have access to education, healthcare, and other social service:
By implementing these provisions, local governments can help to improve the livesialveéliers

and make Nepal a more inclusive society.

Responsibilities of LocalGovernmentin protection and improvement of water resources such

as water spouts, traditional wells, ponds and so on.

The Local Government of Nepal has a numberesponsibilities in the protection and improvement

of water resources, such as water spouts, traditional wells, ponds, and so on. These responsibilities
include:

Planning and implementation: Local governments are responsible for planning and implementing
water resource management projects. This includes identifying the needs of the community,
developing a plan, and securing funding.

Regulation: Local governments are responsible for regulating the use of water resources. This
includes issuing permits for weatuse, monitoring water quality, and enforcing water conservation
measures.



Maintenance: Local governments are responsible for maintaining water resources. This includes
cleaning and repairing water spouts, wells, and ponds, and protecting them from pollution.

Education: Local governments can play a role in educating the public about thetampe of water
conservation and the need to protect water resources.

In addition to these responsibilities, local governments can also play a role in promoting awareness of
the issue of water scarcity and the importance of water conservation. Thisdimmeltarough public
education campaigns and other outreach activities.

The following are some of the specific provisions that local governments in Nepal are responsible

for implementing in their water resource management projects:

Providing access to safevater: Local governments must ensure that all citizens have access to safe
water for drinking, cooking, and bathing.

Protecting water quality: Local governments must protect water quality by preventing pollution from
industrial and agricultural activities.

Conserving water: Local governments must promote water conservation by educating the public
about the importance of saving water.

Reducing water wastagelocal governments must reduce water wastage by repairing leaking pipes
and improving water distribuin systems.

By implementing these provisions, local governments can help to ensure that Nepal has a sustainable
water supply for the future.

Responsibilities of Local Governmentin Land Development that include Guided Land
Development (GLD) and land poolng

The responsibilitieof the local governmentegarding land development, including Guided Land
Development (GLD) and land pooling are as follows:

Guided Land Development (GLD):

Guided Land Development is a concept where the local government gegacéve role in planning

and implementing land development projects. The responsibilities of the local government in GLD
may include:

a. Land Use Planning:The local government is responsible for developing land use plans that define
how land should betilized within their jurisdiction. This involves identifying suitable areas for
various purposes such as residential, commercial, industrial, agricultural, recreational, etc.

b. Infrastructure Development: The local government is responsible for providingcessary
infrastructure such as roads, water supply, sewage systems, electricity, etc., to support land
development projects. This includes planning, designing, and implementing infrastructure projects in
coordination with relevant agencies.

c. Zoning and Regulation: The local government establishes zoning regulations and land
development guidelines to ensure orderly and sustainable development. This may include specifying
setbacks, building height limits, density regulations, environmental protect@asunes, etc.



d. Project Implementation: The local government may directly undertake land development projects
or facilitate private sector involvement through puipiiorate partnerships. They oversee the
implementation of GLD projects, ensuring complianwith regulations, quality standards, and
timelines.

e. Public Engagement:The local government should engage with the public and stakeholders to
gather inputs, address concerns, and ensure transparency in the GLD process. Public consultations
meetings, and feedback mechanisms may be established to involve the communisyan-dediing.

Land Pooling:

Land pooling is a mechanism where multiple landowners voluntarily pool their individual land parcels
for unified development. The local government's responsibilities in land pooling may include:

a. Legal Framework: The local goernment establishes the legal framework and regulations for land
pooling, outlining the rights, obligations, and benefits for participating landowners.

b. Facilitation and Coordination: The local government facilitates the land pooling process by
providing guidance, information, and assistance to landowners. They may coordinate with relevant
agencies and stakeholders involved in infrastructure development, project planning, and
implementation.

c. Land Consolidation: The local government oversees the ctidation of pooled land parcels to
create larger development sites. This may involve surveying, demarcation, and reconstitution of land
titles.

d. Infrastructure Planning: The local government collaborates with landowners and infrastructure
providers to f[an and design necessary infrastructure in pooled areas. They ensure that the
infrastructure requirements of the developed land are met, such as road networks, utilities, public
spaces, etc.

e. Monitoring and Regulation: The local government monitors thend pooling process to ensure
compliance with the established regulations and timelines. They may conduct periodic inspections,
reviews, and evaluations to assess the progress and quality of the development.

Here are some specific examples of how locategnments in Nepal have implemented land
development projects:

The Kathmandu Metropolitan City has implemented a number of land pooling projects to create new
development areas.

The Lalitpur Metropolitan City has implemented a GLD project to developvacammercial district.

The Bhaktapur Municipality has implemented a number of land use planning and regulation initiatives
to promote sustainable land development.

These are just a few examples of the many ways that local governments in Nepal are invahad
development. As Nepal continues to urbanize, the importance of local government involvement in land
development will only increase.
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Use of GIS and other available technology to keep records of municipal infrastructures and their

use for maintenan@ purposes.

Geographic information systems (GIS) and other available technologies can be used to keep records
of municipal infrastructures in Nepal and use them for maintenance purposes. GIS can be used to store,
manage, an@nalysespatial data, such abe location of roads, bridges, water mains, and other
infrastructure assets. This data can then be used to create maps and other visualizations that can hel
to identify problems with infrastructure, prioritize maintenance activities, and track the masicee

history of assets.

In addition to GIS, there are a number of other technologies that can be used to keep records of
municipal infrastructures and use them for maintenance purposes. These include:

Building information modelling (BIM): BIM is a process that uses thva@ienensional models to
represent buildings and other infrastructure assets. BIM can be used to store information about the
design, construction, and maintenance of assets, and it can be used to create simulations anc
visuaizations that can help to identify problems and improve maintenance practices.

Condition assessment:Condition assessment is the process of evaluating the condition of
infrastructure assets. This can be done through visual inspections, testing, and eitiasm
Condition assessment data can be used to prioritize maintenance activities and to track the condition
of assets over time.

Asset management softwareAsset management software can be used to store, manage, and analyze
data about infrastructure asse This software can help to track the location, condition, and
maintenance history of assets, and it can be used to generate reports and visualizations that can help t
improve maintenance practices.

By using these technolas, local governmentsan impove their ability to keep records of municipal
infrastructures and use them for maintenance purposes. This can help to ensure that infrastructure
assets are properly maintained and that they are able to function as intended.

2. Responsibilities of Ward Offies

Ward Offices play a vital role in the implementation of building By-laws. They are responsible
for a number of tasks, including:

Issuing building permits: Ward Offices are responsible for issuing building permits. This process
involves reviewing the design of a proposed building to ensure that it complies with the bBitding
laws

Inspecting construction sites:Ward Offices are also responsible for inspertonstruction sites to
ensure that buildings are being constructed in accordance with the b&idiag/s

Taking action against violators: Ward Offices can take action against violators of the buil@ing
laws This may include issuing fines, stoppiconstruction, or even demolishing buildings that have
been constructed illegally.

Providing technical assistance:Ward Offices can also provide technical assistance to property
owners and builders. This assistance can help to ensure that buildingssirected in a safe and
compliant manner.
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Promoting awareness:Ward Offices can also play a role in promoting awareness of buillrg

laws and the importance of complying with them. This can be done through public education
campaigns and other outreachiates.

The following are some of the specific provisions that Ward Offices in Nepal are responsible for
enforcing in their building By-laws:

Building height and coverage:Ward Offices must ensure that buildings do not exceed the maximum
height or coverge limits set out in thBy-laws

Setbacks:Ward Offices must also ensure that buildings are set back from the property line by a certain
distance. This helps to ensure that there is adequate space for ventilation and access.

Materials: Ward Offices must msure that buildings are constructed using materials that are
appropriate for the climate and the seismic risks in the area.

Fire safety: Ward Offices must ensure that buildings meet the minimum standards of fire safety. This
includes having adequate fiescapes and fire suppression systems.

Disability access:Ward Offices must ensure that buildings are accessible to people with disabilities.
This includes having ramps, wide doorways, and accessible toilets.

By enforcing these provisions, Ward Offices ¢weip to ensure that buildings are safe, structurally
sound, and accessible to everyone.

Here are some of the challenges that Ward Offices in Nepal face in implementing buildiiy-
laws:

Lack of resources:Ward Offices often lack the resources to effectively enforce builBynpws
This includes a lack of staff, a lack of funding, and a lack of technical expertise.

Corruption: Corruption is also a challenge in implementing buildByglaws. This can invole
builders bribing officials to overlook violations or officials turning a blind eye to violations in
exchange for favors.

Public apathy: Public apathy is another challenge. Many people are not aware of the b#ilding
laws or they do not care about complg with them. This can make it difficult for Ward Offices to
enforce theBy-laws

Despite thesehallenges, Ward Officeglay an important role in ensuring the safety of buildings in
the country. By continuing to work to implement buildiBg-laws WardOffices can help to prevent
accidents and save lives.

1.1.4 Use of Building By-laws

1. Basic Standards on Settlement Development, Urban Planning & Building Construc2on2
1) Basic Standards on Settlement Development, Urban Planning & Builtbngtruction
2072i s Nepal 6s mai n y-lBvain Nepal.daHe GoBarnmeénd of Ngpal B

approved this Byyaw on 30 September 2015 apdblished inNepal Gazett@n 8 April
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2016. ThiBy-lawswasamended angublished in Nepal Gazette on 10 April 20L@cal
governmentgannotmake weakeBy-lawsthanthis.

2) If any local government has already applied strofyelawsthanthe NationaBuilding
By-laws the local one will prevail.

3) Local governmentamot make weakeBy-lawsthan the current one for any reasdrhis

document can be downloaded frowips://www.moud.gov.np/storage/listies/July2019/E
BikasMapdanrga7-Finhpdf
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Background, usefulness and contents of "basic standards on settlement Development, Urban
Planning and building, 2072.

The Basic Standards on Settlement Development, Urban Plannirguddithg, 2072 of Nepal (also

known as the Basic Standards) are a set of guidelines that provide minimum standards for the
development of settlements, urban planning, and building in Nepal. The Basic Standards were
developed in response to the need foomprehensive set of guidelines that would help to ensure the
safety, sustainability, and livability of settlements in Nepal.

The Basic Standards are divided into three sections:

Settlement DevelopmentThis section provides guidelines for the developnoémiew settlements

and the expansion of existing settlements. The guidelines cover a wide range of topics, including land
use, infrastructure, and environmental protection.

Urban Planning: This section provides guidelines for the planning of urban aféssguidelines

cover a wide range of topics, including land use, transportation, and public spaces.

Building: This section provides guidelines for the construction of buildings. The guidelines cover a
wide range of topics, including materials, design, @mustruction methods.

The Basic Standards are useful for a variety of stakeholders, including:

Government officials: The Basic Standards can be used by government officials to develop and
implement policies and regulations related to settlement developuankah planning, and building.
Planners: The Basic Standards can be used by planners to develop plans for new settlements and the
expansion of existing settlements.

Builders: The Basic Standards can be used by builders to ensure that their buildings meet the minimum
standards for safety, sustability, and livability.

The general public The Basic Standards can be used by the general public to learn about the
minimum standards for settlement development, urban planning, and building.

The Basic Standards are a valuable resource for anyone makioliged in the development, planning,

or construction of settlements in Nepal. The guidelines provide a comprehensive set of standards that
can help to ensure the safety, sustainability, and livability of settlements in Nepal.

Here are some of the spaci€ontents of the Basic Standards:

Settlement DevelopmentThe section on settlement development includes guidelines on land use,
infrastructure, and environmental protection. For example, the guidelines specify that settlements
should be located in areas that are not prone to natural disasters, and thatulielareaccess to
adequate water and sanitation facilities.

Urban Planning: The section on urban planning includes guidelines on land use, transportation, and
public spaces. For example, the guidelines specify that urban areas should have a mix asland us
that they should be wetlonnected by transportation networks, and that they should have adequate
public spaces.

Building: The section on building includes guidelines on materials, design, and construction methods.
For example, the guidelines specihat buildings should be constructed using earthquegistant
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materials, that they should have adequate ventilation and lighting, and that they should be accessible
to people with disabilities.

The Basic Standards are a living document that is subjeetision as needed. The Ministry of Urban
Development is responsible for updating the Basic Standards as necessary.

2. Building By-lawsfor Kathmandu Valley 2064

1) TheGovernment of Nepalpproved BuildingBy-lawsfor the Constration in Kathmandu
Valley, 2064on firstMay 2007 effective from 18 May 2007. The Government of Nepal
amendedttis By-laws was amended by the on"168lovember 2008 and ¥8June 2010.
However, wherconflict aises on the provision betweerational Building By-laws and
this Byelaw, the provision of National BuildinBy-lawswill prevail.

2) If any provision of Kathmandu aley Building By-laws 2064 is stronger , than the
NationalBuilding By-laws, the stronger provision will be applied .

3) An Electronic copy of Kathmandu Valley Buildingy-laws can be downloaded from

http://www.kvda.gov.np/form/criteria

FISHTST ITHHT [FHTHT AIATAERT T
TRE .M gwAr kA fRAvor wvery

H9Us
0% ¥

AqTT GIHIR
Wifqe dre=T T et g
FISHTST IYTHT R faepra afafa

FATHAT |

15


http://www.kvda.gov.np/form/criteria

The Building By-laws for Kathmandu Valley, 2064 (2007) are a set of regulations governing the
construction of buildings in the Kathmandu Valley. Byelawswere developed by the Kathmandu
Valley Town Development Committee (KVTDC) in response to the neeed Eomprehensive set of
regulations that would help to ensure the safety and sustainability of buildings in the valley.

The BuildingBy-lawsare divided into three parts:

Part I: General Provisions

Part II: Building Requirements

Part Ill: Enforcement

Part | of theBy-laws sets out the general provisions that apply to all buildings in the Kathmandu

Valley. These provisions include requirements for the minimum size of plots, the maximum height of
buildings, and the use of earthquaksistant materials.

Part Il of theBy-laws sets out the specific requirements for different types of buildings. These
requirements include requirements for the size and location of rooms, the type of materials that can be
used, and the fire safety standards that must be met.

Part Il of theBy-laws sets out the procedures for enforcing Byelaws These procedures include
the issuance of building permits, the inspection of buildings, and the taking of action against violators.

The BuildingBy-laws for Kathmandu Valley, 206are a comprehensive set of regulations that help
to ensure the safety and sustainability of buildings in the valleyByHawsare regularly updated to
reflect changes in the construction industry and the seismic risks in the region.

Here are some dhe key features of the Buildigy-lawsfor Kathmandu Valley, 2064:

They are based on the principles of seismic safety. Bywaws require that buildings in the
Kathmandu Valley be constructed using earthquakestant materials and methods.

They are omprehensive. ThBy-lawscover a wide range of topics, including the size and location of
rooms, the type of materials that can be used, and the fire safety standards that must be met.
They are regularly updated. TBg-lawsare regularly updated to refiechanges in the construction
industry and the seismic risks in the region.

The BuildingBy-laws for Kathmandu Valley, 2064 are an essential tool for ensuring the safety and
sustainability of buildings in the valley. TBy-lawshelp to protect the livesf residents and visitors,

and they help to reduce the risk of damage to property during earthquakes.
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3. Model By-lawsfor Building Construction,2071

1) Model By-laws for building construction can be appliéal any provision on Wich the
Natioal BuildingBy-lawsare silent. This can be the reface document for making local
Building By-laws but the localgovernment canngiass weakeprovisiors than thes8y-
laws

2) If any inconsistencies arise betwediodel Building By-laws and National Building By-
laws the National Building By-laws prevails. Thes@&y-laws can bedownloadedrrom
https://www.moud.gov.np/storage/listies/July2019/Bhawan -Nirman-2071.pdf.

w’
Tt fawma g

Short description of the background, usefulness, and contents of the Mod#&y-laws for
Building Construction, 2071 of Nepal:

Background:

The ModelBy-lawsfor Building Construction, 2071 (2014) were developed by the Ministry of Urban
Development (MoUD) in response to the need for a comprehensiveBgiafsthat would help to
ensure the safety and sustainability of buildings in Nepal.Byhkaws were baed on the Building
By-lawsfor Kathmandu Valley, 2064, as well as international standards and best practices.

Usefulness:

The ModelBy-lawsare useful for a variety of stakeholders, including:
Government officials: The ModeBy-laws can be used by govenent officials to develop and
implement policies and regulations related to building construction.
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Planners: The ModelBy-laws can be used by planners to develop plans for new buildings and the
expansion of existing buildings.

Builders: The ModelBy-lawscan be used by builders to ensure that their buildings meet the minimum
standards for safety, sustainability, and livability.

The general public:The ModelBy-lawscan be used by the general public to learn about the minimum
standards for building construmb.

Contents: The Moddy-lawsare divided into 10 chapters:

Chapter 1: General Provisions

Chapter 2: Site Planning and Development

Chapter 3: Materials

Chapter 4: Design

Chapter 5: Construction

Chapter 6: Inspection

Chapter 7: Maintenance

Chapter 8: Fig Safety

Chapter 9: Accessibility

Chapter 10: Enforcement

The ModelBy-laws cover a wide range of topics related to building construction, including site
planning and development, materials, design, construction, inspection, maintenance, fire safety,
accessibility, and enforcement. ThHg&y-laws are based on the principles of sdisnsafety,
sustainability, and livabilityThe ModelBy-laws are a living document that is subject to revision as
needed. The MoUD is responsible for updating the MBgdhwsas necessary.

4. SectoralBy-lawsfor Building Construction
1) There are sectespecificBy-lawsfor building construction. Lad government should use these
By-lawsto permitsector specific buildirgandconstruction in certain areas.

Name ofBy-laws Use Agencies
By-lawson petrol pump,  For the constructioof Nepal Oil Corporation
2064 buildings related to petrol
pump

By-laws on constructing Construction building nea Nepal Civil Aviation Authority
building near the airport the airport
Electricity For installing electricity in Nepal Electricity Authority
building

Short Description about the "SectoByl-lawsfor Building Construction” in Nepal.

The SectoraBy-lawsfor Building Construction in Nepal are a set of regulations that govern the
construction of specific types of buildings in the country. Biidawsare issued by the Ministry of
Urban Development (MoUD) and are based on the MBgdawsfor Building Congruction, 2071.
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The SectoraBy-lawscover a wide range of building types, including:

Educational buildings: These buildings must meet the minimum standards for safety, accessibility,
and livability. They must also have adequate fire safety measures in place.

Healthcare buildings: These buildings must meet the minimum standards for safety, accessibility,
and livability. They must also have adequate fire safety measures in place.

Hotels and restaurants:These buildings must meet the minimum standards for safety, accessibility,
and livability. They must also have adequate fire safety measures in place.

Industrial b uildings: These buildings must meet the minimum standards for safety, accessibility, and
livability. They must also have adequate fire safety measures in place.

Commercial buildings: These buildings must meet the minimum standards for safety, accessibility
and livability. They must also have adequate fire safety measures in place.

The SectoraBy-laws are a comprehensive set of regulations that help to ensure the safety and
sustainability of specific types of buildings in Nepal. TBylaws are regularly pdated to reflect
changes in the construction industry and the seismic risks in the region.

Here are some of the key features of the Sector@/-laws for Building Construction:

They are based on the principles of seismic safety.Byhkaws require that buildings in Nepal be
constructed using earthquatesistant materials and methods.

They are comprehensive. TBg-lawscover a wide range of topics, including the size and locaif
rooms, the type of materials that can be used, and the fire safety standards that must be met.
They are regularly updated. TBg-lawsare regularly updated to reflect changes in the construction
industry and the seismic risks in the region.

The Seabral By-laws for Building Construction are an essential tool for ensuring the safety and
sustainability of specific types of buildings in Nepal. Byelawshelp to protect the lives of residents
and visitors, and they help to reduce the risk of damageofeerty during earthquakes.

The SectoraBy-laws for Building Construction in Nepal are published by the Department of Urban
Development and Building Construction (DUDBC) of the MinistryJoban Development (MOUD).
TheBy-lawsare available on the DUDB®ebsite: https://dudbc.gov.np/

TheBy-lawsare divided into 10 sectors:

1 Setback and CoverageTheseBy-lawsregulate the minimum setback and maximum coverage
of buildings.

1 Height and Bulk: TheseBy-lawsregulate the maximum height and bulk of buildings.

1 Architectural Design: TheseBy-lawsregulate the architectural design of buildings, including
the size and placement of windows, doors, and balconies.

1 Structural Design: TheseBy-laws regulate the structal design of buildings, including the
materials that can be used and the strength of the foundation.
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1 Fire Safety: TheseBy-laws regulate the fire safety of buildings, including the installation of
fire alarms and sprinklers.

T Sanitary Facilities: TheseBy-laws regulate the sanitary facilities of buildings, including the
number and size of toilets and bathrooms.

1 Electrical Installations: These By-laws regulate the electrical installations of buildings,
including the type of wiring and the number of outlets.

1 Mechanical Installations: TheseBy-laws regulate the mechanical installations of buildings,
including the type of heating and cooling systems.

T Accessibility: TheseBy-lawsregulate the accessibility of buildings for people with disabilities.

1 Other Requirements TheseBy-lawsregulate other aspects of building construction, such as
the use of recycled materials and the protection of the environment.

5. Required TechnicalHuman Resources for Local Governmenfor Building Construction

and Enforcing National Building Codes
General information on the required human resources for local government in Nepal for building
construction and enforcing the National Building Code (NBC).

Building Construction:

Local governments typically require human resousgis expertise in various aspects of building
construction. This may include professionals in the fields of architecture, civil engineering, urban
planning, and construction management. The specific roles and responsibilities can vary depending on
the sizeand capacity of the local government. Some key positions may include:

Municipal Engineer: Responsible for overseeing building construction activities, reviewing building
plans, ensuring compliance with building codes and regulations, conducting inspeatidnssuing
construction permits.

Building Inspectors: Responsible for inspecting construction sites at different stages to ensure
adherence to approved plans, building codes, and safety standards.

Architects and Urban Planners:Involved in the desigreview process, assessing building plans for
compliance with aesthetic, functional, and urban planning requirements.

Civil Engineers: Provide technical expertise in structural design, site engineering, and construction
management.

Surveyors: Conduct land sweys, demarcation, and verification of property boundaries.

Support Staff: Administrative personnel, clerks, and data entry operators to manage documentation,
recordkeeping, and coordination tasks.

Enforcing the National Building Code (NBC):

The National Building Code of Nepal provides guidelines and standards for safe and sustainable
building construction. Local governments play a crucial role in enforcing the NBC within their
jurisdictions. The required human resources for enforcing the NB@clale:

Building Code Inspectors: Responsible for conducting inspections of new and existing buildings to
ensure compliance with the provisions of the NBC.
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Code Compliance Officers:Monitor and enforce adherence to the NBC, conduct site visits, and
addres violations or norcompliance.

Planning and Development Officers: Provide technical assistance and guidance to builders,
architects, and engineers regarding compliance with the NBC.

Legal and Enforcement Officers:Handle legal aspects, issue notices, take appropriate action in
case of norcompliance with the NBC.

Training and Education Specialists:Conduct awareness programs, training sessions, and
workshops to educate stakeholders on the provisions of the NBC and promote compliance.
Specialized engieers like Geomatics Handle modern survey tools and digital mapping works.
Landscape architects:Responsible fogiving proper shape to our opspaces/public parks

according to the local ecology of the municipalities.

The Minimum number of required technical Human Resourcebuddding construction and

enforcing National Building Codes are tabulated as follows:

Local Level Minimum Number of Required Technical

Human Resources
Rural Municipalities Architect-1
Civil Engineerl
Overseeil
Surveyr-1
Small Sized Municipalities Architect-1
Civil Engineerl
-Overseerl
Surveyo-1
Medium Sized Municipalities Structural Engineet
UrbanPlanner1
Civil Engineerl

Architect1

Overseeil

Surveyg-1
Metropolitan and Sub- GeoTechnical Engineet
metropolitan Structural Engineet

Urban Plannerl
Civil Engineerl
Architectl
Overseeil
Surveyao-1
Note: Engineers andArchitects should be registered at Nepal Engineering Council
Source: MOFAGA
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1.1.5 Concept of Urban Planning

Background of Urban Planning of Nepal

Urban planning in Nepal has been a crucial aspect of the country's development strategy. With rapid
urbanization and population growth, Nepal has faced numerous challenges related to urban
infrastructure, housing, transportation, and environmental sustainability. The government of Nepal, in
collaboration with various agencies and organizations, hasamteely involved in urban planning

and implementing ongoing activities to address these challenges.

National Urban Development Strategy (NUDS):

The National Urban Development Strategy (NUDS) was formulated in 2017 to provide-@iong

vision and stragic framework for urban development in Nepal. The strategy focuses on inclusive,
sustainable, and resilient urban development. It emphasizes the integration of social, economic, and
environmental dimensions in urban planning and management.

Urbanization and City Governance Programme (UNCG):

The Urbanization and City Governance Programme (UNCG) is a major ongoing initiative in Nepal. It
is implemented by the Ministry of Urban Development in partnership with the World Bank and other
development partners. UNECaims to strengthen urban governance, improve urban infrastructure and
services, and enhance the capacity of municipalities for effective urban planning and management.

Integrated Settlement Development Programme (ISDP):

The Integrated Settlement Devetopnt Programme (ISDP) is an ongoing initiative implemented by
the Ministry of Land Management, Cooperatives and Poverty Alleviation. It focuses on upgrading and
developing informal settlements, providing basic infrastructure and services, and ensurnieg tenu
security for the urban poor.

Urban Housing Reconstruction Programme (UHRP):

The Urban Housing Reconstruction Programme (UHRP) was initiated after the devastating
earthquakes of 2015, which severely damaged housing infrastructure in several urbahNepak

The program aims to support the reconstruction of earthepegistant houses and improve the overall
housing conditions in affected urban areas.

Urban Transport Master Plan (UTMP):

The Urban Transport Master Plan (UTMP) is beileyeloped to address the growing challenges of
urban transportation in Nepal. The plan focuses on developing efficient and sustainable transport
systems, promoting public transportation, improving road safety, and integrating land use and transport

plannirg.

Urban Environment Management Society (UEMS):

The Urban Environment Management Society (UEMS) is agovernmental organization that works

in the field of urban environmental planning and management. It promotes sustainable urban
development practicegjaste management, environmental conservation, and awareness among urban
residents.
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These are some of the ongoing activities and initiatives in urban planning in Nepal. The government,
along with various development partners and organizations, contouesk towards sustainable
urban development, improved infrastructure, and enhanced quality of life in urban areas.

Different types of Urban Plans that are adopted and Type of ongoing urban plans
in Nepal

In Nepal, various urban plans are adopted amdemented to guide the development and management
of cities and urban areas. Here are some types of urban plans commonly used:

Integrated Development Plan:Integrated development plans aim to holistically address the social,
economic, and physical aspectfsurban areas. These plans focus on coordinating and integrating
various sectors such as land use, transportation, housing, infrastructure, environment, and social
services.

Master Plan: Master plans, also known as comprehensive development plany decélopment

plans, provide a lonterm vision and framework for the overall development and growth of a city or
urban area. They include strategies, policies, and guidelines for land use, transportation, infrastructure,
environment, and socieconomic deelopment.

Land Use Plan:Land use plans define the allocation and regulation of land for different purposes
within a city or urban area. These plans determine areas for residential, commercial, industrial,
recreational, and public facilities, as wellg®en spaces and conservation areas.

Transportation and Mobility Plan: Transportation plans focus on improving transportation systems,
infrastructure, and mobility within urban areas. They include strategies for road networks, public
transportation, pedag&n and cycling infrastructure, traffic management, and parking facilities.

Housing and Settlement PlanHousing plans aim to address housing needs and promote adequate
and affordable housing options within urban areas. These plans include strategnesdiog
development, slum upgrading, housing finance, and policies to address homelessness and housing
affordability.

Urban Conservation Plan: Urban conservation plans aim to preserve and protect the cultural and
historical heritage of cities and urban areas. These plans include strategies for the conservation and
adaptive reuse of historic buildings, archaeological sites, traditional neigloisthand cultural
landscapes.

Disaster Risk Reduction and Resilience PlanGiven Nepal's vulnerability to natural disasters,
disaster risk reduction plans focus on minimizing risks and building resilience in urban areas. These
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plans include strategies fotrazard mapping, early warning systems, infrastructure resilience, and
communitybased disaster preparedness.

Some ongoing urban plans and initiatives in Nepal include:

Kathmandu Valley Development Authority (KVDA) Master Plan: The KVDA is responsible fo

the development and management of the Kathmandu Valley, and they are currently working on a
revised master plan to address the urban growth, transportation, and infrastructure challenges in the
valley.

Bagmati Integrated Development Plan:The Bagmati Itegrated Development Project focuses on

the revitalization and sustainable development of the Bagmati River corridor and its surroundings. The
plan aims to improve water quality, manage solid waste, develop recreational spaces, and enhance the
overall envionment.

Urban Governance and Infrastructure Improvement Project (UGIIP): UGIIP is a government
project that aims to strengthen urban governance and improve infrastructure in selected municipalities
across Nepal. It includes various components such a ylanning, infrastructure development,
capacity building, and institutional reforms.

Urban Water Supply and Sanitation Project: This ongoing project focuses on improving access to

safe drinking water and sanitation facilities in urban areas. It inclmdestructure development,
capacity building, and community awareness programs.

Role and use of building byelaws in planned urban development

Building By-laws play a crucial role irplanned urban developmenithey are a set of regulations,
guidelines, and standards that govern the design, construction, and use of buildings within a city or
municipality. The role and use of buildirfgy-lawsin planned urban development are as follows

Ensuring Safety and Striwctural Integrity: Building By-laws set standards for structural design,
materials, and construction practices. They ensure that buildings are constructed in a safe and
structurally sound manner, minimizing the risk of collapse or damage during natusééidisach as
earthquakes, floods, or landslides.

Regulating Land Use and Zoning:Building By-laws define the permissible land uses and zoning
regulations within urban areas. They determine the type of activities allowed in specific areas, such as
residetial, commercial, industrial, or mixedgse zones. By regulating land uBg;lawshelp maintain

a balanced and organized urban environment.

Promoting Aesthetic and Architectural Standards:Building By-laws often include guidelines for
architectural desigrbuilding aesthetics, and urban character. They may specify parameters related to
building height, setback distances, facade design, building materials, and landscaping. These standard:
help create visually appealing and harmonious urban landscapes.

Ensuring Adequate Infrastructure: Building By-lawsaddress infrastructure requirements related to
water supply, sanitation, drainage, electricity, and road access. They ensure that new buildings comply
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with the necessary infrastructure provisions and doph@ace an undue burden on the existing
infrastructure network.

Enhancing Accessibility and Universal DesignBy-laws may include provisions for accessibility

and universal design, ensuring that buildings are accessible to persons with disabilitiesaylhis
involve requirements for ramps, elevators, accessible parking, and other accessibility features to
promote inclusivity.

Addressing Environmental Sustainability: Building By-laws increasingly incorporate provisions

for environmental sustainability. Themay include requirements for energy efficiency, water
conservation, waste management, green building practices, and the use of renewable energy sources
These provisions promote environmentally responsible urban development.

Facilitating Urban Planning and Development Control:Building By-lawsare an essential tool for
urban planning and development control. They provide a framework for regulating building
construction and development activities, ensuring that they align with the broader urban dewvtelopmen
plans and objectives of the city or municipality.

Ensuring Compliance and Enforcement: Building By-laws establish the legal framework for
compliance and enforcement. They define the procedures for obtaining building permits, inspections,
and approvalsBy-laws also outline penalties for nesompliance and provide mechanisms for
resolving disputes related to building construction and use.

Overall, buildingBy-laws serve as a crucial instrument for pratimg planned urban development.

They help create saf sustainable, and walfganized urban environments, ensuring that buildings

and their surroundings are designed and constructed in a manner that meets the needs of resident
while considering the broader urban planning goals and objectives.

Role and u® of building-byelaws in planned urban development with an examples
of ongoing activities from related agencies

Building By-laws play a vital role in planned urban development by providing regulations and
guidelines for the design, construction, and elbuildings.Several agencies and organizations are
involved in implementing and enforcing buildiBy-laws to promote planned urban development.
Here are some examples of ongoing activities by related agencies:

Kathmandu Valley Development Authority (KVDA):

KVDA has been actively involved in developing and implementing buildgegaws to regulate
constructon activities in the Kathmandu Valley.

The authority has been working on revising the existing builBiwpwsto address the challenges of

rapid urbanization, ensuring safety standards, and promoting sustainable urban development.
Department of Urban Development and Building Construction (DUDBC):

DUDBC is a government agency responsible for urban development and building construction across

Nepal. The department plays a crucial role in formulating and enforcing buiBirtaws at the
national level, esuring compliance with safety, structural, and environmental standards.

25



Kathmandu Metropolitan City (KMC):

KMC, as the local governing body of Kathmandu, is actively involved in implementing buBging
lawsand regulating construction activities within its jurisdiction.

The city conducts regular inspections to ensure compliance with buBgittegvsand takesiecessary
actions against violations.

Lalitpur Metropolitan City (LMC):

LMC, which governs Lalitpur city, has been focusing on planned urban development through the
implementation of buildin®y-laws

The municipality enforces building codes and regoies to ensure safe and sustainable construction
practices.

Bhaktapur Municipality:

Bhaktapur Municipality has been working on enforcing buildByglaws to regulate construction
activities in the historic city of Bhaktapur.

The municipality focuses orrgserving the cultural heritage of Bhaktapur while ensuring that new
constructions comply with safety and aesthetic standards.

Building Codes and Standards Division (BCSD):

BCSD, under the Ministry of Urban Development, is responsible for formulatingupddting

building codes, standards, and guidelines.

The division plays a crucial role in ensuring that buildByglaws align with national building codes

and promote safe and sustainable construction practices.

These agencies and organizations are dgtiresolved in implementing buildingBy-laws and
undertaking various activities to promote planned urban development. They collaborate with other
stakeholders, conduct inspections, provide technical support, and raise awareness among the public
and constration professionals about the importance of complying with builByawsfor creating

safe, sustainable, and wellanned urban environments.

Urban Planning related policy, Acts, Strategies, guidelines, manuals

Urban planning policies, acts, strategies, guidelines, and manuals are primarily implemented and
regulated by the government authorities at various levels. Here are some key documents and
institutionsrelated to urban planning

Urban Planning Policy 2071:This policy provides a framework for urban development and planning
in Nepal. It emphasizes sustainable urbanization, land use planning, infrastructure development, and
social inclusion.

Local Government Operation Act, 2074: This act empowers local govenents to plan, regulate,

and manage urban areas within their jurisdictions. It provides guidelines for urban governance,
including urban planning and development.
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National Urban Development Strategy (NUDS)NUDS serves as a roadmap for urban development
in Nepal. It outlines the government's vision, objectives, and strategies to achieve sustainable
urbanization and improve the quality of life in urban areas.

Integrated Settlement Development Guidelines:These guidelines provide a comprehensive
frameworkfor planning and developing integrated settlements in urban areas. It covers aspects such
as land use planning, housing, infrastructure, environmental management, and social amenities.

Kathmandu Valley Development Authority (KVDA): KVDA is an autonomous government body
responsible for planning, regulating, and managing urban development in the Kathmandu Valley. It
formulates development plans, issues building permits, and oversees urban infrastructure projects.

Municipal Acts and By-laws: Each municipality in Nepal has its own acts &ylawsrelated to
urban planning and development. These documents provide guidelines for land use, zoning, building
permits, environmental protection, and other urban planning aspects.

Environmental Impact Assessment (EIA) Guidelines:EIA guidelines are used to assess the
potential environmental and social impacts of development projects. They ensure that urban
development projects are implemented in an environmentally sustainable manner.

Nepal National Building Code (NNBC): NNBC is a comprehensive set of codes and guidelines for
building design, construction, and safety. It covers various aspects of building construction, including
structural design, materials, plumbing, electrical systems, ansbfiety.

1.1.6Concept of Building By-laws

1. Basic Concept:

1) By-lawsare rules conforming to technical norms and standaaidsy the Government of Nepal
and enforcedy the local government.By-laws are technicalegal instruments to regulate
urban space and dewpiments over it. This not a town plan but a tbor means to implement
it. By-lawsmustbe consistent with the national policies, standards andralstbeembedded
to local conditions and aspirations.

2) Bye-llaw is also a social document. Social values and preferenflasnice norms and
standards oBy-lawsin a significanly. Its implementation depends largely on participation of
citizens.

3) Furthermore, itis also a political document as without the political determination, local
authorities neitheadopt theBy-lawsnor implement them

2. Necessity oBy-laws

1) These are enforced primarily to ensypeblic health (protection from environmental
nuisances)pulic safety (protection from natural andnthropogenichazards), angbublic
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welfare (unhindered access to and enjoyment of-lgght, air-circulation; protection of and
access to public space and natural resources).

2) By-laws which may comime both planningand buildingBy-laws, regulate space and the
constructions built over it. Planniry-laws control space and locations of development. It
delineates and regulates (a) land use, (b) public open space, (c) Right of Way (ROW), and (d)
building sebacks. In omparison, buildingBy-laws control the intensity of development by
regulating (a) building density, (b) building bulk (that is length, breadth and height), and (c)
building architecture.

3) Severalfactorsinfluence thestandards dBy-laws These includeand availability which puts
pressure for increased development density in case of land scarcity; community values
especiallyin regard tgreservation of natural resources and heritages; capacity of infrastructure
provisionssuch as road, drainage, sewer avater supply; availability of local building
materials and existing building technology; and income.

. History of By-lawsin Nepal

1) In Nepal,the advent of (plaiguided) bylaw may be traced tthe aftermath of the preparing
of comprehensive physical development plan of the Kathmandu \ialkie late 1960s and
establishing th&athmandu Valley Plan Implementation Committee in 1972LBy of the
Valley of 1976 is the first comprehensiBy-laws enforced in the country. ThisyHaw has
continuedo evolve since then.

2) The last major revision in blaw was carried out in 199@pme minor changes have been
occasionallymade Hence,By-laws of 1990 continue to prevatbday. Howevergxcept in
Kathmandu Valley, the statusBy-lawsenforcement in Nepal is limited. Most municipalities
have not adopted and enfordgglaws

. Legislative provisions forBy-laws

1) Municipalities derive athority to prepare and enfor@y-laws from the Local Governance
OperationAct 2017 It has empowered municipalities to preparal implement municipal
plans,By-laws and issue building pernsitOn the other hand, Planning Authorities such as
Town Develoment Committees (TDCs) and Kathmandu Valley Development Authority
derive land use planning and development control authority from Town Development Act,
1988 and Kathmandu Valley Development Authority Act, 1988 respectively.

2) Building Act of 1998 allowghe Ministry of Urban Development (MoUD) to coordinate and
keep oversight on the implementinBuilding Code by the local bodies. Nepal National
Building Code (NBC) attempts to ensuhe structural safety of the building against seismic
conditions. The codeensures safety by maintaining among others structural design,
architectural standards, and precautions against fire and site conditions.

3) Besides these, several sectoral laemain instrumental in prepariraf specific By-laws
Public Road Act 19742031) categorizes roa@dnd fixes Right of Way (ROW) and Building
Setbacks. Ancient Monument Act 1956 (2013) delineates monument zones and sets
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development conditions and provisions within monument zones. Environment Protection Act
2019 and Regulations 20 requires developers to carry out Brief Environmental Study (BES),
initial environmentexamination (IEE) and environmental impact assessment (EIA) by the
developers.

5. Benefit and Impact of By-laws

1) By-laws benefit in multiple waysFirst, it helps to ense safer settlements by avoiding
developments to risk sensitive are@econd it helps to conserve natural resources including
agricultural land by discouraging or containing development from proliferating to such sites.
Third, it helps to conserve cul@irheritages vistvis improve urban built environment, &y-
laws control location, intensity (density), nature and pace of development in concurrence with
T h e p tagymneg @sacit and infrastructure provisionall these in tandem contribute to
sustinable urbanization and economic development.

2) However,By-laws also tend @ have impacts. Enforcement Bf-laws especily which is
growth restriction mayonstrain land supply. Consequgntihis may have implications for
increasing land value. Thisay affect new land buyers and even phase out economically
weaker section from the urban land marBstlawsmay also become exclusionamthat thry
may exclude economically weaker or ethnic groups by influencing development density and
land subdivision control.

3) Buildingahouseig v er y o n e 0 startcongtraction & gevapproval of drawings from
concernedauthorities itis necessaryo ensure that house design follows thenicipality
Building By-laws These laws amiles and regulations drawn up by the government of every
country, to assure a systematic and discipltoah growth

4) Without these laws, people will tend to construct buildings without any set of standards for
example theheight of buildingthe numberof floors whichallowed for construction or even
GCR, leading to haphazard urbanization. Following these laws will also ensure the maximum
utilization of available space and safety of the people living in and around the house & even
adds value to open spaone must have.

5) Itis to be noted that buildingy-lawsare unique to every region. What may be applicable in a
village may not be practical or possible in the city.

6. National and International Comparison

1) The authorities imposeme form of control on land use and building candion is imposed
in all cities. Zoning is a comprehensigeatutory planning tool that regulates both space and
building construction over it. Zoning throughe delineation of different land use zones
excludes incompatible land use. Through density thresholds, it regthat@stensty of
development. And through building bulk provisions, it regulatesbthei | di n gsgd h e
and shapelocal bodies are the main authorities for enforcing zaoning
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1.2 Basic Building By-laws
1.2.1 Compound Wall

1. Brief Concept:

The compound wall serves as a boundary or perimeter wall around a property and plays a crucial role
in providing security, privacy, and defining property limits. Here is a brief concept about the Basic
Building By-lawsrelated to compound walls:

Height and dimensions: The By-laws define the permissible height and dimensions for compound
walls based on the zoning regulations of the area. The height may vary depending on the location, type
of property, and purpose of the wall.

Materials: Common materials olude bricks, concrete blocks, stone, or a combination of these
materials. The choice of materials should ensure durability, strength, and compatibility with the
surrounding environment.

Structural stability: Compound walls must be designed and constructed to withstand the forces they
may be subjected to, such as wind loads, seismic activity, and soil conditions.

Setbacks:Compound walls should bsonstructed maintaininget back from public roads. Setbacks
ensure proper access, visibility, and maintenance of the wall.

Aesthetics and finishesThis includeconsiderations such as the use of appropriate colors, textures,
and architectural elements that harmonize with tlesndings.

Permissions and approvalsPrior to constructing a compound wall, it is generally required to obtain
necessary permits and approvals from the local authority or municipality.
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2. BasicBy-laws
1.1 There must bgermissionfrom thechief administrative officer ofhe local
government for the construction of compound wall

1.2 The maximum heightf the compoundwall shall not exceed 1.2 meter. T
Chief Administration can permiteepng wire meshnot exceedingd.6-meter
height above 1.theter.

[Structure: 1.2 meter; Wire Mesh: 0.6 matefotal height of compounadall:
1.8 metes]

1.3 If the houseownerhasa requirement to increase the heighttugwire mesho
more than 0.6 metgrtheyshall submit the structural design of the compo
wall prepared byhe certifiedengineer.

1.4 Security agencies of the government and diplomatic agencies of fc
government can be permitted construct compound wall with hefghorel.2
meter if dcemecdhecessary .

15 The meeting ofthe local assembly has the right to ban the constructio
compound wall in any areander their geographic boundary for beautificat
of the locallevel.

1.6 The meeting of thiocal assembly can decitteenforce colar codes, structural
codes andompound walblesignfor beautification and uniformity.

17 Compound wali cannotbe constructewithin the boundary of rights of way

of all types of roast local , provincial and national.

3. BasicDesigns
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Source Basic Standards on Settlement Development,
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4. SomeUseful design
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1.2.2 Rights of Way

1. Brief Concept:

The concept of "Right diVay" (ROW) refers to the legal right of individuals or entities to access and
pass through a specific pathway or corridor that is designated for public or private use. The Right of
Way is an important aspect of land and property ownership and is governedidus laws and
regulations. Here is a brief concept of the Right of Way:

Definition and purpose: The Right of Way is a legal easement that grants certain rights to individuals
or entities to pass through a particular piece of land or property owragbther party. It is established

to ensure the smooth movement and accessibility of people, vehicles, utilities, or infrastructure across
different properties.

Types of Right of Way:In Nepal, there are different types of Right of Way, including pupfigate,

and utility easements:

Public Right of Way: These are pathways, roads, or streets that are dedicated for public use and
managed by the government or local authorities. They provide access to the general public and allow
for the movement of vehicde pedestrians, and utilities.

Private Right of Way: These are easements granted by the property owner for specific individuals or
entities to access their property. Private Right of Way can be established through legal agreements,
servitudes, or recordatkeds.

Utility Right of Way: Utility companies, such as electricity, water, or telecommunication providers,
may have the right to access certain areas of private properties to install, operate, and maintain their
infrastructure. These easements are ipigranted through agreements or regulations.

Establishment and regulation: The establishment and regulation of Right of Way are governed by
various laws and regulations at the national, provincial, and local levels. The Land Act, Land
Registration Act,and other relevant legislation provide guidelines for the creation, transfer, and
maintenance of Right of Way.

Acquisition and compensation:In certain cases, the government or authorities may acquire land or
properties for public infrastructure projectsurban development, which may involve the acquisition

of Right of Way. In such instances, the affected property owners are entitled to fair compensation as
per the prevailing laws and regulations.
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2. BasicBy-laws

S.No Basic Rules

2.1 No construction other than road shall be constructed inside the bound
rights of way

2.2 The rights of way of the road constructed from &iA2016 shall be at least
meters 8 metes right and 3 meterleft from the centre). Howevewith the
recommendatiomf a technical committee formed by the local execuytite
localassemblycan decidto keep this limit 4 meter on technical ground in h
and mountainous areas.

2.3 The rights of waycannotbereduced once it is decided

2.4 The rights of vay of road constructed befo8® April 2015with less than4-
meter width shall be automaticallyincreasedby 4 metes for building
permission and construction purpas&helLocal government shall compens:
the land owner for constructinteroad if some of the lasdnside the rights
of wayare private

2.5 It is the duty of local government to protect the rigtitaay.

3. Table of Right of Way

Category of road Right of Sum of Right Responsible
Way of Way & Set Organization
(Meter) back
Arterial roads (Path) 50 Meter 6 meter 62 meter Department of Road
Subarterials roads 30 Meter 6 meter 42 meter Department of Road
(Sadak)
Collector roads (Marg) 20 Meter 6 meter 32 meter Provincial

Government/  Districi
Coordination
Committee
Local roads 12 Meter 1.5 meter 15 meter Municipality/Rural
(UpaMarg) Municipality

Source: Nepal Urban Roa8tandards, 2076
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1.2.3 Floor Area Ratio
1. Brief Concept:

Floor Area Ratio (FAR) is the ratio of the total covered area of a building to the size of the plot on
which it is built. It is a measure of how much floor space can be built on a given plot.

FAR isregulated by the Building Byelaws of various municipalities. The FAR varies depending on
the type of building and the location of the plot. For example, the FAR for residential buildings in
Kathmandu Metropolitan City is 2.5, while the FAR for commercialdings is 3.5.

The FAR is an important consideration for both developers and homeowners. Developers need to
ensure that their buildings comply with the FAR in order to obtain building permits. Homeowners
need to be aware of the FAR in order to understheanaximum amount of floor space that can be

built on their property.

2. BasicBy-laws

S.No Basic Rules

3.1 It is formulated as the ratio ofA 1 1 O Etdtal ¢alefed aved factual area)
of to the plot area. The following formula is used tocalculate the floor area
ratio
FAR = Total area of all floors/ Plot Area

3.2 Local assemblycandecideto determine the maximum ceiling of floor area
ratio on the recommendation of technical committees formed by the loce
executive.

3.3 The height of tie building shall be determined by the floor area ration in
the consistency of the light plane

3.4 Local level has to follow the provisions of national byelaws, 2072 an
national model building By-laws while deciding the maximum ceilingto
floor area ratio.

3. Maximum Floor Area Ratio

Building Maximum FAR

Residential Building 1.75
School Hostel 2.00
Guest House Boarding and Lodg 15
Religious Guest House 15
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Local Shop 1.5

Community Building 1.5
Ware House 1.5
Hotel 1.5
Government Building 2.0
Hospital 1.25
Nursing Home 2.0
School 1.25
University 1.25
Auditorium andCommunity Hall 1.00
Religious Centre 1.00
Police Station 1.25

Source: Model Buildin@y-laws, 2016. Ministry of Urban Development
4. Examples

1) SupposéPerson X has got a plot of 1,000usge feetand the permissible FAR, according to
themunicipalityis 2.5. He can construabuilding maximum buildip area of 2508quare feet
obeying all other basiBy-laws

2) The FAR for every building will differ depending uponiisage, type of constructidiocality
the width of the road

3) The floor area of a building includes the area of all the floors, including the basement, ground
floor, and upper floors. It does not Inde the area of balconies, terraces, and staircases.
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1.24 Ground Coverage Ratio
1. BasicBy-laws

S.No
4.1

4.2

4.3

4.4

4.5

4.6

4.7

Basic Rules

The total area covered by the building on the ground floor is known as g
coverage. Based amstrictions of height and FAR, the ground coverage ca
adjusted to get maximum usage of the plot.

The ground coverage area is calculated by dividiegthBu i | di ng 6 ¢
area bythe total plot area. Building area means the floor spacdwoilding when
looking down at it fronthe topGround Coverage Area = (Building Ground Flc
Area / Site Area) X 100

~  Plot

—— Ground Coverage

Maximum ground coveage for residential and mixessidential building shall

not exceed’0 percent foland upto 250 square meter size and 60 percer
bigger than 250 square meter size.

The maximum ground coverage fawildings other than residential and mixe
residential shall not exceed 5@rpent ofthe total land. These include all

corporate, public and institutional, and governmental buikling

Any constructiorfor exit thewater and sewage outside the main buildsugh as
aculvert,drainagecatch pit gutter are not counted for the growaverage.

The construction oh compound wall will nobe counted for ground coverage .
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2. Maximum Ground Coverage

‘ Building Maximum Ground Coverage( %)
Residential Building 70
School Hostel 50
Guest House Boarding and Lodge 40
Religious Guest House 40
Local Shop 60
Community Building 40
Warehouse 40
Hotel 40
Government Building 50
Hospital 35
Nursing Home 35
School 40
University 30
Auditorium and Community Hall 35
Religious Centre 40
Police Station 50

Source: Model BuildingBy-laws, 2016 Ministry of Urban Development
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1.2.5 Setback
1. Basic Byelaws

Basic Rules

5.1 A building setback is the open space between the building and the pr
boundary or lot line. We can construct the house only up to the setbac
This again varies for different types of buildings. The setback line is appli
not just in the front, but also around the entire building. The total plot ai
another detenining factor for the setback line.

5.2 The minimum width ofthe setback residential building shall be at least
metes from theneighbaré s b o tompth@ngdoor and windowpenings
However, such a side setback is not mandatory for blank wall.

5.3 The minimumsetbackwidth for commercial cunmesidential buildingshall be
atleast2meter from the neighbourdés bou

5.4 The minimumsetbackwidth for institutional, public angovernment buildings
shall be at least 3 mesdfrom theneighboué s boundary.

5.5 On theroadside the minimum width of setback for residential buildsrsipall
be at least 1.5 metgirom the boundary of rights way of local road

5.6 On theroadsidethe minimum width o§etback for residential cusommercial
building shall be at least hetersrom the boundary of rights way of local ro.

5.7 On theroadside the minimum width of setback for institutiong@lublic and
governmenbuilding shall be at least 3 meter from the boundary of rights
of local road

5.8 On theroadsideof nationalhighways,the minimum width of setback for ar
building shall be at least 6 metérom the boundary of rights way

5.9 No permanentonstructionsuch as boundary wall, ramp, steps esball be

permittedin thesetback areas.

5.10 The height of the buildingvill determineadditional setback. There must be
least 2 metersf setbackeven for residential building in all side if the heig
of the building is more than 10 mesapto 17 metes.
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2. Setbacks

Roadside Setback

Description Minimum Setback Responsible Agencies
National highways 6 meter Department of Road
Fealer Road 6 meter Department of Road
District Road 6 meter The Provinces

Local Road ResidentiaBuilding( 1.5 meter Local Level

Local Road' Commerciakcum 2 meters Local Government
Residentigl

If the setback iswot determined ir 3 meter Department of Bad and the
the market areas of highways, fee! Provinces

roads,and district roasl

Setback on neighlor side
Description Minimum Setback Remarks
Residential buildingup to 10 1.5 meter
metes height
Residentiabuilding morethan 10 = 3 meter
meter up to 17 meter height
Residential cumcommercial 2 meter
building more than 10 metaup
to 17 metes in height
Building more tharl7-meterheight 5 meter The ratio of height an

neighbaur setback shall be 4:
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3. Drawings for Setback
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1.2.6 Height of the Building

1. Brief concept

The height of a building is the vertical distance fromaterage level of the ground around to the
terrace of the upper most floor in case of a flat roofed building, to the center of the highest sloped
part in case of buildings with the slope greater than 30° and to the eaves level of the highest sloped
part incase of building with slope less than 30°.
The height of a building is regulated by the Building Byelaws of municipalities. The height varies
depending on the type of building and the location of the plot. For example, the maximum height for
residential budings in Kathmandu Metropolitan City is 17 meters, while the maximum height for
commercial buildings is 25 meters.
There are a number of factors that are considered when determining the height of a building,
including:

1 The seismic risk of the area

1 Thefire safety requirements

1 The visual impact of the building on the surrounding area

1 The availability of sunlight and ventilation

1 The height of a building is an important consideration for both developers and homeowners.
Developers need to ensure that theildings comply with the height restrictions in order to obtain
building permits. Homeowners need to be aware of the height restrictions in order to understand the
maximum height that can be built on their property.
2. BasicBy-laws

S.No Basic Rules

6.1 1. The height of the building shall be determined by the light plane, floor area
and height restriction

6.2 2. Local assembly can set the maximum limit of the height in accordance with
the provision of a light plane

6.3 3. The height of duilding is the vertical distance between the average level of t

ground and the topmost point of the building. Remember, if there is a base
to the house, it will not be considered in height measurement.

6.4 4. Local governmertannotpermit constructing the building more than 17 meter:
tall. Theymusttake permission from the Ministry of Urban Development to
construct a building of more than-tTeter height.

6.5 5. In the heritage zone, the maximum height of the building shatixoeied 35 feet.
Thebuilding shall not be taller than the main heritage building in the heritage z
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3. Basic Drawings
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Height = 34 Meter
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1.27 SepticTank

1. Brief Concept

Septic tank: A septic tank is a large underground tank ttreats wastewater from homes and
businesses. The wastewater enters the tank and is separated into three layers: solids, scum, and effluer
The solids settle to the bottom of the tank and form sludge, while the scum floats to the top and forms
grease. Theffluent is the liquid that flows out of the tank and is either discharged into a soak pit or a
leach field.

Soak pit: A soak pit is a small underground chamber that is used to absorb wastewater from septic
tanks in Nepal. The wastewater flows into thekspi and is slowly absorbed into the surrounding

soil. Soak pits are typically made of concrete or bricks, and they should be located in areas with good
drainage.

Both septic tanks and soak pits are important components of wastewater treatment systehedpTh

to remove harmful pollutants from wastewater and prevent them from contaminating groundwater.

Here are some of the benefits of using septic tanks and soak pits in Nepal:
1 They are a relatively inexpensive way to treat wastewater.
They are relativelgasy to maintain.
They are a sustainable way to treat wastewater.
However, there are also some drawbacks to using septic tanks and soak pits in Nepal:
They can be a nuisance if they are not properly maintained.
They can be a potential source of groundwegstamination if they are not properly designed
or installed.
Overall, septic tanks and soak pits are a reliable and effective way to treat wastewater. However, it is
important to choose the right system for your needs and to have it properly desidjnestadled.

= =4 4 -4 A

2. Basic Byelaws

7.1 The construction ofeptictank is an integral parf building construction. Loca
Government shalhot providebuilding permission withouthe construction of
septictank.

7.2 No building comjetion report shall be issuetithout constructing theeptic
tank

7.3 The set back afeptictank from the boundary eeighbourshall be determine:
by local assembly

7.4 Septictank should nobeattacledto the neighboufand without permission a
neighbour

7.5 At least 1Imetershall be left form the boundary of neighbour for construc

septictank.Local assembly can set the limit abdkies threshold
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3. Basic Design
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SCHEDULE OF SEPTIC TANK

Septic Tank No. & Type
No of Users L1 L2 w EL _
No. of Soak Pit
Upto5 STi 1l 4-0" 3-0" 3-0" 3-0" 1XSP-1
(2.2m.) (0.9 m.) (0.9m.) (0.9 m.)
Up to 10 STi 2 5-0" 3-0" 3-3" 3-3" 1XSP-2
(1.5 m.) (0.9 m.) (1 m.) am.)
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Up to 15 STi3 6-0" 3-0" 4-0" 3-3" 1XSP-3
(2.8 m.) (0.9m.) (2.2m.) am.)

Up to 20 STi 4 7-0" 3-6" 4-6" 3-3" 1XSP-4
(2.1 m.) (1.05 m.) (2.4 m.) am.)

Up to 30 STi5 8-0" 4-0" 4-6" 4-0" 1XSP-5
(2.4 m.) 2.2m.) (2.4 m.) (2.2 m.)

Up to 50 STi6 8-9" 4-3" 6-0" 5-0" 1XSP-6
(2.7 m.) (2.3 m.) (2.8 m.) (2.5m.)

Up to 100 STi 7 13-0" 6-6" 6-6" 6-0" 2XSP-6
(4.0m.) (2.0m.) (2.0m.) (2.8 m.)

Up to 150 STi 8 15-0" 7-6" 8-3" 6-0" 3XSP-6
(4.6 m.) (2.3m.) (2.5m.) (2.8 m.)

Up to 200 STi9 19-9" 9-9" 9-0" 6-0" 4XSP-6
(6.0 m.) (3.0m.) (2.75 m.) (1.8 m.)

Up to 300 ST-10 23-0" 11-6" 9-9" 6-6" 6 XSP-6
(7.0 m.) (3.5m.) (3.0m.) (2.0 m.)

Source: Department of Wat8upply and Sanitation, Government of Nepal

REMOVABLE COVER

600x600 R‘C,CJ

PLAN OF SOAK PIT

SCALE:}"=1"-p"

53




Source:

3

Qo
B

=
+

SECTION B-B

SCALE: 5"=1"-0"

ERTICAL

G. “®
7
™
*
2’x2' R.C.C <
REMOVABLE COVER | o [ RC.C SLAB 2
REPOEEN H Py ITIJ e e "
7]
INLET PIPE EFFLUENT LEVEE— e
J I— &
€ [P R B f o Segan ¥ ag P o I .ﬂr
B R T s
Fea a b, wnd va, avoted B DER PACKING
mc‘? Ea' If" “\‘o”o.r’° ) OF(":“O ° “q\‘o”o h" 3
o 00 oo PAg% o0 g% 00t g we PAEYy, & Ny
2% - ko ol ore v ¥ 2 _HONEY COMB|@230 c/c
LI ek I &
G ‘

jn

Department of Water Supply and Sanitation, Government of Nepal

SCHEDULE OF SOAK PIT

Soak Pit Nos. Diameter Depth Wall Thickness
SPil 5-0" 6-6" o
(1.5 m.) (2.0 m.)
SPi 2 6-6" 6-6" o
(2.0 m.) (2.0 m.)
SPi 3 8-3" 6-6" o
(2.5 m.) (2.0 m.)
SPi 4 9-9" 6-6"
14"
(3.0m.) (2.0m.)
SPi 5 13-0" 6-6"
14"
(4.0m.) (2.0m.)
SPi 6 16-6" 9-0"
14"
(5.0m.) (2.75m.)
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Dimension Details

a: 2" or 50 mm.

b: 3" or 75 mm.

c: 6" or 150 mm.

d: 1-6" or 450 mm

e : 2-0" or 600 mm.

f: 2'-6" or 750 mm.

1.2.8 Building Construction Near the River, Pond,and Well

1. Brief Concept

Building construction near rivers, ponds, and wells requires carefisideration due to the potential
risks and environmental concerns associated with such locations. Several guidelines are in practice to
ensure the safety of structures and minimize the negative impact on the surrounding ecosystem.

Environmental Impact Assessment (EIA):Before initiating any construction project near rivers,
ponds, or wells, an EIA is conducted to evaluate the potential environmental consequences. This
assessment includes the analysis of water flow, erosion risks;dtooe areas, and the impact on
aguatic life.

Setback DistancesSpecific setback distances from the water bodies are defined to maintain the
ecological balance and prevent encroachment into flood zones. These distances vary depending on
the local regulations and the size of the water body.

Structural Design: Buildings constructed near water bodies should be designed to withstand
potential flood events and erosion. Elevated foundations,-flesidtant materials, and appropriate
drainage systems are incorporated into the building desigmtmize the risk of damage.

Waste Management:Adequate provisions for waste management and sewage treatment are
essential to prevent contamination of the water bodies. Proper septic systems, waste disposal
facilities, and sewage treatment plants shoulddtablished to ensure the protection of nearby water
sources.

Riparian Zone Conservation: Riparian zones, which are the areas along the banks of rivers and
ponds, are vital for maintaining water quality and preserving the habitat for aquatic organisms.
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Guidelines promote the conservation of these zones by prohibiting construction activities within a
certain distance from the water bodies.

Erosion Control Measures:Construction near rivers and ponds should incorporate erosion control
measures such as retaigiwalls, riprap, or vegetation to prevent soil erosion and maintain the
stability of the land.

Separate guidelines and regulations are in place to address the unique challenges of building
construction near water bodies. These guidelines aim to balaseelogdment needs with
environmental protection, ensuring sustainable construction practices and minimizing the impact on
water resources and ecosystems. It is important for developers and builders to adhere to these
guidelines and obtain necessary perraitd clearances before undertaking any construction projects

near rivers, ponds, or wells.

2. Basic Byelaws

S.No Basic Rules

8.1 Local government shall not provide building permission if the proposed
building negatively affects the sources of water.

8.2 Local government shall not permit tbenstruction othe building if there
are
ponds, well, water sprouts, or wetlands in the proposed plot.

8.3 The minimum setback shall be 30 meters from the boundary of the rivel
lake
and pond

8.4 The minimumsetback shall be 50 meters from the boundary of the lake

8.5 The localgovernment must protect the setback of rivers, ponds, wells

and wetlands. No permission shall be issued to construct the building ir
the setback.

8.6 At least one meter shall beft from the boundary of the neighbour to
construct
well inside the plot

8.7 Local government shall pass laws to make stroBgdawsBy-lawsthan

national ones to protect the water sources. They, howeam@nptmake
weakerBy-laws.
8.8 The inner diameter of the well must be at least 1 meter

3. Minimum Setback to be left constructing building

Areas Minimum Setback

From the boundary ariver 30 meter
From the boundary aflake 50 meter
From the boundary anirrigation canal 10 meter
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From the boundary afwetland 50 meters
From the boundary @ public well andiraditional 4 meter
watertap

From the boundary afpond inaheritage site 5 meter
From the boundary of Bagmati, Bishnumati and 20 meter
Manahar River

From the boundary dhe Hanumante rover 20 meter
From the boundary dhe Tukuche River 4 meter

1.2.9 Plotting of Land and Planning Permit

1. Brief Concept

Plotting of land is the process of dividing a piece of land into smaller plots for the purpose of sale
or development. The plotting process must be done in accordance with the local [Bylibmeg

and regulations.

Planning permit is a documeissued by the local authorities that allows the owner of a piece of
land to develop it according to a specific plan. The planning permit process typically includes an
assessment of the land's suitability for development, as well as a review of the proposed
development plan.

In Nepal, the plotting of land and planning permit are regulated by the Bughayvsof MOUD

and the Building Byelaws of various municipalities. The specific requirements for plotting and
planning permits vary depending on the mywadity.

Here are some of the key requirementsplotting and planning permits

The land must be located in an area that is zoned for residential or commercial development.
The land must have access to roads, water, and sanitation facilities.

The proposedievelopment plan must be in accordance with the local builByaws and
regulations.

The planning permit application must be accompanied by a fee.

The plotting of land and planning permit process can be-¢onsuming and complex. However,

it is important to follow the correct procedures in order to ensure that the development of the land
is done in a safe and legal manner.

Here are some of the benefits of obtaining a planning permit:

It gives you the legal right to develop the land according to yaur. pl

It ensures that the development of the land is done in a safe and sustainable manner.

It can increase the value of the land.

If you are planning to develop a piece of land in Nepal, it is important to obtain a planning permit
from the local authoritiesThis will ensure that the development of the land is done in a safe and
legal manner, and it can also increase the value of the land.

Planning Procedures and Regulations in Nepal:
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2. Basic Byelaws

S.No Basic Rules

9.1 Nobody shall plot the land for housing or another purpose without getting plar
permit from the local government

9.2 For plotting, one should submit a detailed planning permission to the local
government
prepared by certified engineers

9.3 At least 156 of the total land shall be allocated for road construction and additic
5 percent shall be allocated to open space in planning areas

9.4 No permission will be provided for plotting of land without havin8ter access
road to theplanning site

9.5 Each plot should have access tméter roads in the planning zone

3. Size of plotof building

Type of Building Size of plot ( Minimum)

Hospital 300 square meter

Residential building 80 square meter

Joint Apartment 2250 squareneter

Residential cum commercial building 80 square meter

Religious Gust House 800 square meter

Lodge 800 square meter

ThelIndustrial plot intheindustrial zone 200 square meter
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1.210Miscellaneous
1. Basic Rule

S.No Basic Rules

10.1

10.2

10.3

10.4

Soil Test: It is mandatory for soil test for A (International State of Art of Buildir
and B (Professional Engineered Buildings) class buildings and for any buil
above 3 storey height, plinth area of more than 100 Square meters and strt
span

more tha 4,5 meters.
For the construction of buildings aboverh@éters irheight, there must be

designated areas allocated by the lgoalernment baseah soil tests.

No permission will be provided to build houses in the areas prohibited by
Department of Mines and Geology for geological safety purposes.

There must be an emergency response plan in the joint apartment and public k

10.5

The height of the plinth shall not encroach on the rights of way.
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1.2.11Planning By-laws and Land Use Zones

1. Brief Concept

PlanningBy-laws and land use zones play a vital role in regulating developawtivities and land
use Here's a brief concept explaining these terms:

Planning By-laws:

PlanningBy-laws also known adevelopment regulations or zoning regulations, are local government
regulations that govern land use and development within a specific jurisdiction. These regulations
provide guidelines and standards for the use of land, the size and setback requirtmellinigs,
infrastructure provisions, and other aspects of urban planning and development.

Planning By-laws are typically developed and enforced at the local level by municipalities or urban
planning authorities. The&y-lawsare based on the provis®aoutlined in the country's relevant laws,
such as the Local Government Operation Act and the Land Use Act.

The planningBy-lawscover various aspects, including:

Land Use Zoning: They establish different zones within the jurisdiction, such as resifjentia
commercial, industrial, recreational, or agricultural zones. Each zone has specific regulations that
determine the permitted land uses, building densities, setbacks, and other development parameters.

Building Height and Design: By-laws specify the perissible height of buildings and provide
guidelines for architectural design, building materials, and facade treatments. They aim to maintain
the aesthetic character of the area and ensure compatibility with the surroundings.

Infrastructure Requirements: The By-laws may outline the standards for infrastructure provision,
such as roads, water supply, drainage systems, and parking facilities. These requirements ensure tha
new developments have adequate infrastructure support and minimize the strain g xigices.

Open Space and Environmental Consideration®lanningBy-lawsmay include provisions for open

space requirements, green areas, and environmental safeguards. They promote the preservation o
natural features, control soil erosion, and addeessges related to waste management, air quality, and
noise pollution.

Land Use Zones:

Land use zones are specific areas designated within a jurisdiction, each with its own permitted uses,
regulations, and restrictions. These zones are typically establistmigh the planning process and
reflected in the planninBy-laws

The delineation of land use zones helps organize urban development, manage land resources
efficiently, and create harmonious and sustainable environments within the jurisdictiodel the
decisionmaking process for land development and ensures that different land uses are appropriately
separated to maintain functional and livable communities.

It's important to note that specific regulations and zone designations may vary beiffexentd
municipalities or urban planning authorities in Nepal. The local governments are responsible for
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developing and implementing the plannily-laws and land use zones based on the unique
characteristics and needs of their respective areas.

The locé governments responsible for land use planning within their jurisdiction. They develop
master plans and land use regulations to guide the development of different areas.

The Land Use Act provides the legal framework for land use planninghandgement at the local

level.

The master plans outline the zoning regulations, land allocation for various purposes (residential,
commercial, industrial, agricultural, etc.), and development control measures.

Building Types and Structures:

Nepal hasregulations and guidelines for different types of buildings and structures, including
residential, commercial, industrial, and public buildings.

Building Permits and Inspections:

Local governments issue building permits after reviewing design plansyandregy compliance with
building codes and regulations.

During construction, inspections are conducted to verify that the construction adheres to the approved
plans and meets the required standards.

The local government's building department or engineatinigion is responsible for conducting

these inspections and ensuring compliance.

Land Use Monitoring:

Local governments monitor land use to ensure compliance with the master plans and zoning
regulations.

Regular monitoring helps identify any unautheddand use or construction activities that violate the
regulations.

Violations are addressed through enforcement actions, such as issuing warnings, fines, or demolition
orders.

PostConstruction Monitoring:

Postconstruction monitoring ensures that dinlgs continue to meet safety and environmental
standards after completion.

It involves periodic inspections to check the structural integrity, fire safety systems, electrical
installations, and other aspects of the building.

Non-compliance with regulatiamay result in penalties or orders to rectify deficiencies.

It is important for local governments to have dedicated departments or agencies responsible for land
use planning, building regulations, and monitoring. Effective enforcement and monitoring
mechaisms ensure that land use and construction activities are in line with regulations, promoting
safe and sustainable development in Nepal.

61



2.

Introduction

1

2)

3

For orderly development and to reduce conflicts between urban and environmental
usage, land ugegulations are exclusively dedicated to land use, building types and
structures. The zoning of these categories is exposed in the Land Use Map. Two
types of Land Use Zones are defined:

-Non-Built-up Zones,in principle, are reserved for, untouched ngtargy usage
is restricted as prescribed. Developments and structures are limited according to
land use control for building or othpurposes.

In Built-up Zones, usages, developments, and structures are permitted as
prescribed. The land is only developaad used following the permitted use(s)
prescribed for each Builip Zone in the followingections.

Non Built-up Zones

1)
2)

3)

4)

5)

6)

Forest Zones (F):Forest Zones represent woodland, bush lands, and Zones without any
vegetation.

Agricultural Zones (A): Agricultural Zones are designated only for agricultural purposes,
cattle breeding, fishing, cash crops and horticulture.

Green Spaces(G): Green Spacesepresent public and private parks, recreation Zones,
botanical and zoological gardens, sports grounds, playgrounds, cemeteries, bathing areas and
green open spaces

Water Bodies (W): Water Bodies represent lakes, ponds, streams, canals, rivers, flood areas
and spaces to be kept free in the interest of flood control.

Public Utility Use Spaces and Easements (URublic Utility Use Spaces and Easements are
designated for waste and sewalisposal, for tipping andrains, water mains, sewers and
cables.

Conservation Zones (Cu):Conservation Zones cover nbuilt-up Zones like water bodies

and their banks, green spaces, forests and public utility use spaces which are necessary for
conservéon from the environmental point @few. No other activitiegxceptconservation,
maintenance and recreation shall be allowed.

Built-up Zones

1)
A

A

Urban Expansion Zones
The minimum required area of the plot fbeconstruction of buildings in this Zonealhbe
80 Square meter, and the minimum required frontagiéplot connected with the road
shall be 6 Meters.
Permitted Uses:

0 Residential buildings
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Enterprises

Retailing operations, bazaars, hotels, restaurants and businesses providing
accommodaon,

Buildingsfor the selfemployed such gshysicians, dentists, lawyers, architects and
engineers and for other independent contracteho pursue their occupation
similarly,

Local administrative buildings and structures for religious, culturalakdealthcare
and sports facilities,

A Exceptional PermissibleUses:

(0]
(0]

Filling stations,
Cinemas.

A Permissiorto constructuildingsin this zone shall be granted if such construction satisfies
the given norms.

2) Other Residential Zones(medium dense)

A Other residential zones are intended primarily to provide space for housing.

A PermittedUses:

(0]
(0]

Residential buildings,

Shops, public buses, restaurants, small cottage industries, anddisamptive
commercial operations supp$grvices to the Zone, but exclusively at ground level and
fully contained within the original building

Buildings for the sedemployed such aghysicians, dentis, lawyers, architects and
engineers and for other independent contractors, who pursue their occupatiofysimilar
Buildings and structures for educational, religious, cultural, social, kealéhand
sports facilities.

A Exceptional Permissible Uses:

(0]

(0]
(0]
(0]

Agricultural and horticultural production, trade and crafts on behalf of the livelihood
of the residents,

Enterprises providing accommodation and otherdisruptive businesses,
Administrative buildings,

Filling stations.

A Prohibited Uses:

0]

0]
0]
(0]
(0]

Large and mediurscale industries,

Storage of explosive materials,

Construction of oxidation ponds,

Mobile circus and circus,

Construction of headquarters of governmental or ggowernmental offices.

3) Dense Mixed Residential Zones {gh dense)
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A Dense mixed residential zonesre intended to provide space fitve housing and for
accommodation of businesses that dodisituptthe residential function.

A PermittedUses:

0 Residential buildings,

0 Business premises and office buildings,

o0 Reailing operations, restaurants and businesses providing accommodation,

0 Shops, public houses, small cottage industries, andlisomptive commercial
operations supplying services to the zone,

o Buildingsfor the sefemployed suclasphysicians dentists, lawyers, architects and
engineers and for other independent contractdns, pursue their occupation
similary,

o0 Buildings and structures for educational, religious, cultural, sdealthcareand
sports facilities

A Exceptional PermissibleUses:

o Agricultural and horticultural production, trade and crafts on behalf of the livelihood
of theresidents,
Enterprisegroviding accommodation and other radisruptive businesses,
Administrative buildings,
Filling stations,
Cinema Halls.

o O O ©

A Prohibited Uses:
o Medium and large industries which affect the environment (air, water, surface),
o Conversion of existing buildingato lodge or hotel without prior approval of
municipality concerningprovision for necessary parking,
o Construction of headquarters of governmental and-gewernmental offices.

4) Core Zones and Old Settlements (Co)

A TheCore Zonesare ofhistorical arcitectural or cultural importance and for this reason
need lasting protection. Core Zones are intended to provide space for housing and for
accommodation of businesses that do not exert a disruptive effdistropt the residential
function or any religious site.

A Permitted Uses:
o Residential buildings,
0 Business premises and office buildings,
0 Retailing operations, restaurants and businesses providing accommodation,
o Essentially nordisruptive businesses other types, workshops, handifts, and
small cottage induses,
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(0]

Buildings for the selemployed such as physicians, dentists, lawygcdhitectsand
engineers and for other independent contractors, who pursue their occupation in a
similarly.

Buildings and structures for educational, religious, cultural, sdealthcarend

sports facilities.

A Restricted Uses:

(0]
(0]

o

o

Activities that affect or pollute the religiousyltural,and physical environment,
Storage and commercial handling of inflammable nigesuch as ga petrol,
firewood, coal, kersene gxplosivesand chemicals,

Commercial video shows, hoarding boards (digital and others)

Shops selling construction materials such as cement, rods, bricksheets, etc.,
Shops selling fish, meatnd workshops for repair of bicycle, motorcycle, car,
pushcartetc.

Workshops or industrie®lating to grill and welding,

Industry relating to farming chicken, ducks, or animals (cow, buffalo, pig etc.)
Wall painting and posteranners and cloth paings

5) Commercial Zones (C)

A Commercial Zones are intended primarily to provide space for commerce, central business,
majorwholesaleand retail activitiesandadministrative and cultural institutions.

A Permitted Uses:

(0]
(0]

o

Commercial, office and administrative buildings,

Retailing operations, public houses and restaurants, businesses providing
accommodation and places of public entertainment,

Essentially nofdisruptive businesses of other kinds, workshops, and handicrafts,
Housirg onupper floors,

Buildings for the selemployed such as of physicians, dentists, lawygcitects,
and engineers and for other independent contraetbis pursue their occupation
similarly,

Buildings and structures for educational, religious, cultural, sdwalthcarend
sports faciliies.

A Exceptional Permissible Uses:

0]

Filling stations.

A Prohibited Uses:

(0]
(0]
0]

Poultry, pig farming and animal husbandry,
Grill and motorcycle repair work shops on the side of the road,
Medium and largescale industriesiffect the environment (air, wateyrface).
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6)

A

7)

8)

Institutional Zones (In)

InstitutionalZonesare intended exclusively to accommodate buildings and structures used
for governmental, Sengovernmental other public uses.

Permitted Uses:
o Office and administrative buildings,
0 TheAccommodation providing buildings,
o Buildings and structures for rglous, cultural, social, heaktare, education and
sports facilities.

Industrial Zones (1)

Industrial Zones are intended exclusively to accommodate commercial operations,
particularly commercial operations of kinds, which would notpleemitted in
otherlanduse zones. Industries that may cause water and air pollution shall not be
allowed within the range of 500 Meters from the residerbtaks.

Permitted Uses:
o Commercial operations of all types, storage yards and public enterprises,
o Commercial premises, office and administration buildings,
o Filling stations.

Exceptional Permissible Uses:
0 Housing for supervisory personnel and personnel on sigllity, and for proprietors
and operations managers,
o Buildings for the selfemployed ach asphysicians, dentists, lawyers, architects and
engineers and for other independent contractors, whogtheir occupation similarly,
o Buildings and structures for religious, cultural, social, heedte and sports facilities.

Special Zones (S)

Zones to be markeahd designated as special zones are those zones, which differ significantly
from the other specific land use zones. Where zones are designated as special zones, the
specific function and the type of use shall be stated with the designation. Special Zones may
include in particular:

0 Zones oftourism, such asanes providing accommodatioarfvisitors,

0 Religious and military areas,

0 Zones forresearch and development &hd use of renewable energy sources, such as

hydropower, solar energy and biomass
0 Quarries.
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1.212 Road Construction

1. Brief Concept of Road CrossSection

A road cross section is a vertical slice of a road, showing the different layers of the road and the
surrounding terrain. The National Road Standard, 2076 of Nepal specifies the minimum width and
other design features of road cross sections for different typeads in Nepal.

The width of a road cross section is determined by the volume of traffic that the road is expected to
carry. For example, a national highway that is expected to carry a high volume of traffic will have a
wider cross section than a locabd that is expected to carry a lower volume of traffic.

The other design features of a road cross section include the following:

The carriageway: This is the part of the road that is used for the movement of vehicles. The
carriageway is typically made abphalt or concrete.

The shoulders:These are the areas on either side of the carriageway that are used for parking and for
emergency stopping. The shoulders are typically made of gravel or earth.

The side drains: These are the channels that are usdteth and carry away rainwater from the road
surface.

The verge:This is the area between the side drains and the surrounding terrain. The verge is typically
made of grass or other vegetation.

The National Road Standard, 2076 of Nepal also specifies the materials that can be used for different
parts of a road cross $Em. For example, the carriageway must be made of asphalt or concrete, and
the shoulders must be made of gravel or earth.

The road cross section is an important part of the design of a road. It ensures that the road is safe anc
efficient for the movemerdf vehicles.

Here are some additional details about the road cross sections specified in the National Road Standard
2076 of Nepal:

The carriageway width for national highways is typically 7.5 meters, while the carriageway width for
district roads is typiglly 5 meters.

The shoulders are typicallymeterwide on either side of the carriageway.

The side drains are typically 0.5 meters wide and 0.3 meters deep.

The verge is typically 1 meter wide.

The road cross sections specified in the National Road Stz 6 of Nepal are designed to meet

the needs of different types of roads in Nepal. By following these standards, road engineers can ensure
that roads are safe and efficient for the movement of vehicles.
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2. Classification of Roads

1) For the purpose ofepmetric design urban roads are classified into four categories
considering function of the road and traffic level.
a. Arterial roads (Path)
b. Subarterials roads (Sadak)
c. Collector roads (Marg)
d. Local roads (UpaMarg)
2) Functions of different categories of roads are given below.

a) Arterial roads (Path)

A These roads are generally meant for through traffic usually on a continuous route. These along
with expressive ways (where they exist), serve apriheipalnetwork for through traffic flow.

A Significant intraurban travel such as between Central Busimistricts (CBD) and outlying
residential area or between majorsuban centers is served by this facility. Parkingding,
and unloading activities are generally restricted and regulated. Pedestrians are allowed to cross
only at intersections or thaesignated crossings. These roads generally are spaced less than 1.5
km in highly developed central business areas and at 8 km or more in sparsely developed urban
fringes. Typical sections of Arterial are shown in the figures given below:
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Figure 1: Typical Arterial Road Sections
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b) Sub-Art erial roads (Sadak)

A These are roads of somewhat lower level of travel mobility than the arterial roads. The
emphasis on access to adjoining area is more in case of these roads than in case of arterial
roads. Parkingpading and unloading are usually restied and regulated. There spacing varies
from about 0.5 km in Central Business Distri@80D) to 3.5 km to 5 km in the suburban fringe
Pedestrians are allowed to cross only at intersections or at the designated crossings. Typical
sections oSubArterial Road are shown in the figures given below:
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Figure 2:Typical Sub-Arterial Road Sections

c) Collector road (Marg)

A A collector road is one intended for collecting and distributing the traffic to and from local
roadsandfor providing access to arterial/ sabterial road. They may be located in residential
neighborhoods, business areas and industrial areas. NornmibHgdess is allowed on these
roads from abutting properties. Typical section of Collector Road is shown in the figure given
below:
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d) Local road (Upmarg)

A A local road is one primarily intended for access to residemesinessor other abutting
property. Such a road normally does not carry large volume of traffic. The traffic carried either
originates or terminates or terminates along its length. A lamad may be residential,
commercial,or industrial, depending upon the prominent use of the adjoining land. Typical
section of Collector Road is shown in the given figure:
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Road design andonstruction are influenced by various planning regulations, including:

i) Road Classification and Functional Hierarchy:

1 Planning regulations classify roads based on their function and importance, such as national

highways, regional roads, urban roaasd rural roads. Each classification has specific design
standards and requirements.

The regulations specify the minimum rigbftway width, number of lanes, and design speed
for different road classes. These factors influence the geometric designaddhencluding

the width of lanes, shoulders, and median.

i) Pedestrian Facilities:

ii)

1 Planning regulations in Nepal emphasize the provision of safe and accessible pedestrian

facilities.

Sidewalks: The regulations may require sidewalks on both sidebari and major rural

roads. They specify the minimum width, materials, and slopes to ensure pedestrian safety and
accessibility.

Crosswalks and Pedestrian Signals: Regulations require marked crosswalks at intersections
and pedestrian signals at approgritcations to facilitate safe pedestrian movement.

Bicycle Infrastructure:

Planning regulations promote the inclusion of bicycle infrastructure to encourage cycling as a
sustainable mode of transportation.

Bike Lanes: The regulations may require the mion of dedicated bike lanes or shared lanes
(where bike and vehicle traffic share the same space) on urban and major rural roads. They
specify the minimum width, separation from vehicular traffic, and signage requirements.
Bicycle Parking: Regulations malso specify the provision of secure and convenient bicycle
parking facilities at various locations, such as transit stops, commercial areas, and public

buildings.
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iv) Green Spaces and Landscaping:

1 Planning regulations in Nepal emphasize the integratf@reen spaces and landscaping
within road projects.

1 Tree Plantation: Regulations may require the planting of trees along roads to provide shade,
improve air quality, and enhance aesthetics.

1 Storm water Management: The regulations may include provifomscorporating green
infrastructure elements, such as bioswales, rain gardens, or permeable pavements, to manage
storm water runoff and promote sustainable drainage.

v) Safety and Access Management:

1 Planning regulations aim to enhance road safety andgeatess points along roads.

1 Intersection Design: Regulations provide guidelines for intersection design, including lane
configuration, turning radii, signalization, and pedestrian safety measures.

1 Access Control: The regulations may define access mamagestnategies, such as limiting
direct driveways on busy roads, to ensure safer and more efficient traffic flow.

vi) Construction Standards:

1 Planning regulations specify construction standards for road projects, including materials,
thicknesses, compactioaquirements, and quality control measures.

91 Drainage Systems: Regulations may outline the design and construction of drainage systems,
including culverts, ditches, and storm water outlets, to manage surface water runoff
effectively.

1 Road Markings an&ignage: The regulations provide guidance on road markings, signage,

and lighting requirements to ensure proper guidance and safety for road users.

Some general guidance on the permissible materials and designs commonly used in Blanning
lawsfor road onstruction, including sidewalks, bike lanes, and green spaces.

Sidewalks:

Materials: Generally, sidewalks are constructed using concrete or asphalt.

Width: Sidewalk width requirements may vary, but a typical minimum width is around 1.5 meters (5
feet) toaccommodate pedestrians comfortably.

Slope: Sidewalks should have a gentle slope towards the road to ensure proper drainage and
accessibility for people with disabilities.

Crosswalks: Sidewalks should be connected with properly marked crosswalks aectiens to

facilitate pedestrian safety.
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Bike Lanes:

Materials: Bike lanes can be constructed using asphalt, concrete, or specialized bike lane surfacing
materials.

Width: The width of bike lanes may vary, but a typical minimum width is around 1.5 toezs{ét

to 6.5 feet) to accommodate cyclists safely.

Separation: Bike lanes can be separated from vehicular traffic using painted lines, physical barriers,
or a combination of both, depending on local regulations.

Signage:Proper signage indicating the pease of a bike lane and sharing the road with cyclists

should be provided.

Green Spaces:

Landscaping: Incorporate green spaces alongside roads, including trees, shrubs, and plants, to
enhance aesthetics, provide shade, and contribute to environmeratizlctikty .

Storm water management: Design green spaces to facilitate stormwater infiltration and minimize
runoff by implementing measures such as bioswales, rain gardens, or permeable pavements.
Pedestrian amenitiesConsider installing benches, pedestiiaendly lighting, and other amenities

within green spaces to promote their use and improve pedestrian comfort.

Maintenance: Include provisions for regular maintenance and upkeep of green spaces to ensure their

long-term viability.
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PART TWO: NATIONAL BUILDING CODE SYSTEM IN NEPAL
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2.1 Earthquake Risk in Nepal

2.1.1General Introduction
1. INTRODUCTION

1) Nepal is ravaged by multiple natural hazards annually resulting in significant number of loss
of lives and properties. Epidemidgods and landslides are among the most frequent natural
hazards with high magnitudes and intensities occurring throughout the country. Earthquake,
cyclonic wind, thunderstorm, drought, famine, cloudburst, fire, avalanche is often recurring
natural disastersithe country. In terms of vulnerability to natural disasters, UNDP/BPCR has
ranked Nepal as the eleventh in terms of risk from earthquakes and thirtieth in terms of risk
from flood (UNDP/BCPR 2004)

2) Nepal 6s |l ocation in a highly active tectoni
of earthquake disaster in the region. The subductiondih plate under the Tibetan plate is
considered as the major source of seismicity in the region. Over the last century, great
earthquakes in the Himalayan region occurred in 1803, 1833, 1897, 1905, 1934 and 1950
(Bilham,Gaur, and Molnar 2001peismic records showed the 1833 earthquake in Nepal, 1879
earthquake in Shilong, 1905 earthquake in Kangra, 1934 earthquake irN@elrand 1950
earthquake in Assam also caused deaths of thousands of people.
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3) Seismic records for Nepal date back to 1255 and since that time several destructive earthquakes
have occurred in408, 1681, 1810, 1833, 1866934 and 2015. The 1934 Biksepal
earthquake with magnitude of 8.4 took a tol4g800 people, destroying about 20 percent of
all structures and damaging another 40 percent of buildings in Kathmandu Valley. This
earthquake was believed to rupture a -300 km long segment to the east of
Kathmand@Pandey and Molnar 1988)n recent decade, Nab experienced four major
earthquakes: a 6.5 magnitude quake in Bajltasigict on 29 July 980 thakilled 178 people
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4)

5)

6)

and destroyed about 40,000 buildings and a 6.6 magnitude quake in Udayapur district that
killed 721 people and destroyed 64,467 buildings.

Similarly, an earthquake of 6.9 Richter Scale hit at eastern border of Nepal between Taplejung
andSikkim on 18 September 2011. The earthquake had affected eight districts of eastern region
caused 5000 building totally collapsed and 6500 buildings partially damaged including many
school buildings.

On 25 April 2015, a huge 7.8 magnitude earthquakeki@oearthquake) struck Barpak in the
historic district of Gorkha, about 76 km northwest of Kathmandu. Nepal had not faced a natural
shock of comparable magnitude for over 80 years since the Bihar earthquake. And numerous
aftershocks have occurred since thorkha earthquake, the largest aftershock is a magnitude
7.3 on May12, 2015. The Gorkha earthquake and Aftershocks caused massive damages and
losses, a lot of collapse of the buildings of high vulnerability which were increased the number
of death. Remé&able and regrettable damages extended many Historical Buildings including
World Heritage sites. A damage and loss assessment showed that over 8,831 people lost their
lives and 22,309 were injured. An over 602,000 private houses and 2,600 public bwileliags
completely collapsed. 285,000 private houses and 3,700 public buildings were damaged
partially. 19,000 classrooms were completely damaged and more than 11,000 classrooms were
damaged partially.

In 2005, the Western Himalaya was hit by an earthquake with magnitude 7.4 killing more than
74,000 people in Pakistan and India. The location of ruptured areas shows a gap along the
mountain range between the location of the 1905 Kangra and 1934Neiparearthquakes.

It is believed that this region has not experienced such an earthquake since the last large
earthquake. This portion of the arc is thus referring tocasee i s m(Figure 8) aapdtential
location for the next large earthquake. Thisttegwake scenario evidently indicates that the
entire Himalayan belt is one of the most vulnerable zones in terms of seismic aeavdrks

on fault modellingChamlagain and Hayashi 200f)Nepal Himalaya has showomtinuous
accumulation of elastic strain to reactivate older geological faults to generate earthquake of
different magnitude. Moreover, several other lines of evidence (e.g. teeonic,
geomorphological, geophysical, geological, asismological) alsoh®w that one or more
megaearthquakes may be overdue in a large fraction of the Himalaya (probably area between
Kathmandu and Dehradun), threatening millions of people in the region.
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Figure 2.Distribution of probable rapture zones of 1879, 1905, 1934 and 1¢
earthquakes along thdimalayan arc. Modified from (Yeats and Lillie 1991;
Yeats et al. 1992)

S
Figure 3. GSHAP seismic hazard map of Nepal [Adopteah fGiardini et al. 1999)

7) The GSHAPseismic hazard map shows that the entire country falls in a high earthquake
intensity region of seismic risk scale corresponding to MMIand X. The far western and
eastern mountainous regions are the most hazardous regions with rest of entire hilly and the
Terai regions lying in a high earthquake hazard zone. The hilly regions and the southern Terai
region are the most densely populatedas of the country with a probability of very high
population loss in an event of a major earthquake in the region.

8) The level of risk has been increased further in our cities due to high urban growth rates and
consequent high physical exposure and Eghreparedness. There are number of factors that
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contribute to theconfigurationof risk in cities. Firstly, the location of the city in terms of
geology and seismological hazard; secondly the urbanisation process which leads to the
concentration of popations in riskprone cities, and riglprone locations within cities.

Figure 4. Some pictures of Building Damages in Kathmahding Earthquake of April 2015

82



There have been a number of srsaihle earthquakes in the western part of Nepal in recemnihs.
November 9, in the morning, an earthquake of 6.6 magnitude occurred, with its center around the
Khaptad National Park. Due to the earthquake, six people died and seven were injured when the
building of the East Chowki RuradWlunicipality of Doti collapsedSimilarly, an earthquake of
magnitude 5.9 occurred at 2:43 PM last Tuesday4January 202%vith the epicenter around Maula
village in Bajura. The earthquake destroyed some houses and one pers@md@8dtApril 2023, an
earthquake of magnitude 4.9 and 5.9 occurred againn in BajisireeCand éamaged more than 156
buildings.

The western part of Nepal is located in a seismically active region. This region is part of the Himalayan
arc, which is a region of active mutain building. The movement of tectonic plates in this region can
cause earthquakeBne earthquakes in western Nepal have had a significant impact on the local people.
Many people have been displaced from their homes due to damage to their buildireggtfidueakes

have also caused economic hardship, as businesses have been closed and people have been unable
work.

The government of Nepal has been working to provide assistance to the people affected by the
earthquakes. The government has provided ,febélter, and medical care to those in need. The
government has also been working to repair damaged buildihgearthquakes in western Nepal are

a reminder of the seismic hazards that exist in this part of the world. The government of Nepal is
working to reduce the risk of future earthquakes, but it is important for people in this region to be
prepared for the possibility of an earthquake.

Bunldlng damage(diurlng Earthquake of NOV 9 Builrding damaged during Earthquake of N&)w2022,
2022, in Doti District in Doti District

Building damagetd:lurlng Earthquake of Jan 24 Buﬂdlng damageaﬂurlng Earthaquake of April 28.
2023in BajuraDistrict 2023in BajuarDistrict

83



2.2 Introduction of National Building Code

2.2.1General Introduction

1.
1)

2)

Introduction
The earthquake of 6.7 Richter scale€l988that struck in eastern Nepal drew attention of the

Ministry of UrbanDevelopmen{Former Ministry ofPhysical Planning and works)eed for
changes and improvement in current building construction practices in Nepal. It was
recognized and request of Government of Nepal, technical assistance from UNDP and UNCHS
(Habitat) had setupathrgee ar program APol i ¢cyheanUd bTaenc hSneic
within the ministry. Then the suybr oj ect ANati onal Buil ding
(UNDP/UNCHS/(Habitat)NEP/88/054) was formulated in 1:9®within the Department of

Urban Development and Building Construction (DUDBC) (former DepartraeBuildings)
including with the government counterpart from the department. The Project developed Nepal
National Building Code of Nepal which included 20 volumes of the different kinds of the
Codes.

The National Building Code (NBC) in Nepal is a conpmesive set of regulations that outlines

the standards and requirements for the design, construction, and maintenance of buildings
across the country. Its purpose is to ensure the safety, structural integrity, and resilience of
buildings in Nepal, particatly in relation to seismic risks.

The NBC provides guidelines for various aspects of building construction, including structural
design, materials, fire safety, electrical systems, plumbing, and accessibility. It incorporates
seismic desigprinciples, taking into account the specific seismic hazards prevalent in different
regions of Nepal.

The main objectives of the NBC are to:

Enhance Seismic Resilienc&he NBC aims to minimize the potential damage and loss of life
caused by earthquakes psomoting the construction of buildings that can withstand seismic
forces. It provides seismic design parameters, reinforcement techniques, and construction
standards to improve the structural integrity and resilience of buildings.

Ensure Public Safety:The NBC prioritizes public safety by establishing guidelines for fire
safety, building exits, emergency lighting, and other safety measures. It also addresses issues
related to electrical systems, plumbing, and sanitation to ensure thiewglland healtiof

building occupants.

Promote Uniformity and Quality: The NBC sets standardized guidelines and requirements
for building construction, promoting uniformity and quality across different regions of Nepal.
It helps prevent substandard construction practieesuring that buildings meet minimum
safety standards and are suitable for their intended purposes.

Facilitate Consistency and ComplianceThe NBC provides a common reference point for
architects, engineers, contractors, and regulatory authorities @ivalv the building
construction process. It helps streamline the approval process by facilitating consistent
interpretation and application of building codes, ensuring compliance with the prescribed
standards.
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Support Sustainable DevelopmentThe NBC inclules provisions for sustainable building practices,
energy efficiency, and environmental considerations. It promotes the use of green building materials,
energysaving technologies, and proper waste management, contributing to sustainable urban
developmenin Nepal.

Overall, the National Building Code plays a crucial role in guiding the design, construction, and
maintenance of buildings in Nepal. By emphasizing safety, resilience, and quality, it aims to protect
lives, enhance urban resilience, gamdmote sustainable development in the country.

Although too late, initiations have been taken to implement the National Building Code in
municipalities of Nepal. Many municipalities have been implementing Nepal National Building code
in building permit pocess. And DUDBC is strictly applying NBC in government buildinQther
municipalitiesand rural municipalities are trying to apply NBC gradually.

Department of Urban Development and Building Construction (DUDBC) had added three additional
codedn 2003 lesideghe existing 20 volumes of the codes. They are Architectural (NBC 206), Sanitary
(NBC 207) and Electrical code (NBC 208). After the Earthquake of 2015 NBC 202208nd 206

have been updated. NBC 205: Mandatory Rules of Thumb for RC Builditigsuvmasonry infill has

been updated in 2012 as NBC 205: Ready to use detailing for RC Buildings without masonry infill. The
present 23 volumes of codes have been formerly approved by the Government in the year 2003. The
name list of Nepal National Buildg Codes is as follows:

1) NBC 000: Requirement @tateof-the-Art Design and Introduction:
2) NBC 101: Materials Specifications

3) NBC 102: Unit Weight of Material

4) NBC 103: Occupancy Load (Imposed Load)

5) NBC 104: Wind Load

6) NBC 105: Seismic Design of Buildings ireNal

7) NBC 106: Snow Load

8) NBC 107: Provisional Recommendation on Fire Safety

9) NBC 108: Site Consideration for Seismic Hazards.

10)NBC 109: Masonry: Unreinforced

11)NBC 110: Plain & Reinforced Concrete

12)NBC 111: Steel

13)NBC 112: Timber

14)NBC 113:Aluminium

15)NBC 114:Construction Safety

16)NBC 206: Architectural Design Requirement.

17)NBC 207: Electrical Design Requirements for (Public Buildings)
18)NBC 208: Sanitary and Plumbing Design Requirements)
I99NBC 201: Mandatory Rules of Thumb: Reinfo

Masonry I nfill
200NBC 20 2: Mandatory Rules of Thumb: Load
2O)NBC 205 Mandatory Rules of Thumb: Reinf
without Masonry I nfild]l

22)NBC 20 3: Gui delines for Earthqguake Resi st
Semgth Masonry

23)NBC 204: Guidelines for Earthquake Resi st
Earthen Buildings (Eb)
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2.

Short Description of Building Codes of Nepal

1) This National Building Code is the first such document prepared in Nepal and it is intended that its

2)

implementation be enforced through the Parliamentary Bill Act and concernedgutivatityBy-

laws Most countries which have successfully implemented building controls have only achieved

it over a very long period which is normally measured in decades. The technical documents making
up building regulations are normally the subject of a continual psozierevisiongorrection,and
expansion as per requirements. There is a strong movement towards uniform standards and many
countries have adopted those of the International Standards Organization in some areas. Where it
has been considered appropriakes &doption of certain Indian Standards, with or without some
modification has been made in this document. The degree to which national building codes and
standards are enforced by law varies from country to country. In some countries, the national
building code is taken by the law courts as a measure of good practice. India is one of the countries
adopting such a system.

This first Nepal National Building Code has been produced by a team of Nepalese and international
consulting engineers and architeatsl as based on the given term of reference. It deals primarily

with matters relating to the strength of buildings. However, there are some chapters on site
considerations and safety during construction and fire hazards. Each section of this Code has been
drawn up as a draft Standard for possible adoption by the Nepal Bureau of Standards and
Metrology. It has been proposed that the future revision and reissue of these sections be undertaken
by the specialist committees brought together on a regular batkie Byreau. This system which

has been adopted in Nepal for a number of years, ensures that all special, general and public interest
groups can give their full input to this important regulatory process. As of recent years, most of the
uncontrolled buildig processes are rapidly producing structures of unacceptable standard and
prone to the risk of damage and collapse under earthquake. The designs and personnel involved in
the construction industry, industry, therefore, should adopt this code sinceraysadchieve a
meaningful improvement in that standard of building construction in Nepal.
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2.3National Building Codes of Nepal

1.

1)

2)

1)

2)

1)

NBC 000: Requirement ofState-of-the-Art Design and Introduction:

Because the major thrust of the Code is aimed at theatygoid most common buildings currently

being erected in Nepal, it deliberately does not suggest as being practical for everyday
consideration the sophisticated design philosophies and analytical techniques that are appearing in
the codes of more wealthy watries. However, it is important that both Nepalese engineers and
international consultants who can produce such designs in a routine fashion and can ensure that
their designs can be built to the corresponding standards should not be prevented frosn.doing
Moreover, these structures should be seen to be meeting the Nepalese requirements with respect tc
minimum design loads and configuration. There is then no reason for any designer to ignore the
Nepal regulations in their entirety. This part thereforgcdbes some of the philosophy behind the
selection of loads (in particular, the earthquake ones) and therefore allows the sophisticated
designer and/or international designer to build up a design philosophy consistent with, and
encompassing, the basic ueg@ments. The onus shall be on the designer to prove to the permit
issuing authority that the Nepal Code requirements have been met and/or exceeded.

It is important to note that the Nepal National Building Code's requirements for seismic resistant
are, inmany cases, more onerous than those commonly practiced in other countries of the region.

NBC 101: Materials Specifications

This Standard deals with the requisite quality and effectiveness of construction materials used
mainly in the building construction. It also deals with the storage of materials where storage has
relevance to strength. Since the quality requirements anétisods used to determine the quality

are enumerated in the relevant materials standards, this standard provide a list of Nepal Standards
(NS) for key materials used in the building construction. A list of related Indian Standards (IS) has
been includedior those materials for which Nepal Standards (NS) do not yadst

When NS or IS prepare Standards for other materials having a bearing on the strength
characteristics of the buildings, or revised version of the existing Standard, these shall be deemed
to be the requirement of this Standard. If it exists, the requirements of NS will govern and be
mandatory unless the designer has based his design on a standard other than NS. The use of
appropriate, adopted or new materials is encouraged, provided thesels have been proven to

meet their intended purposes

NBC 102: Unit Weight of Material

This Nepal Standard for Unit Weight of Materials adopts the Indian Code 1S:875 (Pek®8Y

Code of Practice for Design Loads (Other than Earthquake) for Bgddand Structures, Part 1,
Dead LoaddJnit Weights of Building Materials and Stored Materials, (Second Revision). During
the desk study of codes from various countries (Uniform Building Code, Indonesian Earthquake

87



2)

1)

2)

1)

2)

1)

Code, National Building Code of Indiandivugoslavian Code, New Zealand Code) it was found
that unit weight of very common types of materials were maintained the same in each country.
For countryspecific materials, their variation in uniteight with respect to those of similar
materials in dier countries was also found to be minimal. Because of the unavailability of specific
unit weights of Nepalese materials for various uses, and because of the similarity of materials and
their uses in Nepal and India, Indian Standard IS: 875 (Pat®87has been recommended for
adoption in Nepal.

NBC 103: Occupancy Load (Imposed Load)

This Nepal Standard for Occupancy Load adopts the Indian Code 1S:875 (Pa887) Code of
Practice for Design Loads (Other than Earthquake) for Buildings and Strud®are® Imposed

Load, (Second Revision).

During the desk study of codes from various countries (Uniform Building Code, Indonesian
Earthquake Code, The National Building Code of Indian, the Yugoslavian Code and the New
Zealand Code) it was found that reaoended occupancy loads were more or less similar. In the
absence of any specific information indicating that typical Nepalese occupancy loads are unusually
different, the Indian Standard IS: 875 (Part1®87 has been recommended for adoption in Nepal
beause of the similarity of the situations in Nepal and India.

NBC 104: Wind Load

This Nepal Standardn"Wind Load"comprises the India Standard 1S:875 (Part 3) 18®de of
Practice for Design Loads (Other Than Earthquake) For Buildings and Stru¢Beesnd
Revision) with amendments as set out herein. These amendments have been necessary to ensur
the requirements of Nepalese context. Particularly the wind zonipg maf Nepal 0

Wind speed is monitored at only a few stations in Nepal. The average monthly wind speed data
recorded at a particular time of the day is available from 40 stations distributed in various parts of
the country. Of these, the station at Tribhuk@arnational Airport 1030) records the average daily
wind speed, maximum hourly gust and maximum gust. The data from this station, however, is not
continuous and thimformation is available only for the period 1971 to 1975 and 1985 to 1986.
For the198-1986 periods, only the average monthly wind speed is available. This is pulotished
bookform. The general data is available in a booklet published by the Departnéydrology

and Meteorology.

NBC 105: Seismic Design of Buildings in Nepal

The attemptfor development of any code for seismic design in Nepal started in Nineties
following theUdayapurearthquake of 1988. Consequently, the Nepal National Building Code
NBC 105 Seismic Design of Buildings in Nepal was published in 1994. 8iaenghe seismic

code has not been reviewed and updated till the moment. In view of the development in
research and technology and new knowledge learnt from various large earthquakes in the
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2)

3)

4)

5)

6)

1)

2)

region and other parts of the world in last 24 years, the need forngpdathe document was
tremendously felt.

The Department of Urban Development and Building Construction (DUDBC), Ministry of
Urban Development (MoUD) had initiated the preparation for the updating of the NBC 105:
1994 Seismic Design of Buildings in Nephbwever, the process was formally started only
after the Gorkha Earthquake of 2015 April 25 and the following aftershocks. The process of
updating the NBC 105: 1994 Seismic Design of Buildings in Nepal was started under the
initiative of the Central LeveProject Implementation Unit (CLPIU) of the ADB financed
Earthquake Emergency Assistance Project (EEAP) under the Ministry of Urban Development
(MoUD). The revision of the NBC 105: 1994 as the major code guiding seismic design of
buildings in Nepal, is onef the importanactivitiesto be implemented under the EEAP.

This Standard is the first revision of the Nepal National Building Code 105: 1994 Seismic
Design of Buildings in Nepal, prepared by the Working Group of Consultants formed by the
Central Level Project Implementation Unit (CLPIU) of the Earthquake Emergessigtance
Project (EEAP) under the Ministry of Urban Development (MoUD) and later transferred to the
National Reconstruction Authority (NRA), the Government of Nepal. This standard after due
approval will supersede the earlier 1994 edition of the NBCSEISmic Design of Buildings

in Nepal.

The objective of this Standard is to provide designers with general procedures and criteria for
the structural design of buildings prevalent in the Federal Republic of Nepal considering the
seismicity in the parts @he country. This document outlines analysis and design methodology
that is applied in accordance with the established engineering principles.

This code covers the requirements for seismic analysis and design of various building
structures to be constredt in the territory of the Federal Republic of Nepal. This code is
applicable to all buildings, low to high rise buildings, in general. Requirements of the
provisions of this standard shall be applicable to buildings made of reinforced concrete,
structuralsteel, steel concrete compostimber,and masonry.

For Baseisolated buildings as well as for buildings equipped and treated with structural control
can be designed in referertoespecialist literatures.

NBC 106: Snow Load

Thi s Nepal dsmowdondd comprisesithedndian standard is: 875 (part 4) 1987: code

of practicefor design loads (other than earthquake) for buildings and structures (second revision)
with amendments as set out herein.

Most of the mountainous districts of Nepal expece snowfall two to three times a year. The
districts that experience snowfadl Darchula, Bajhang, Humla, Mugu, Jumla, Dolpa, Rukum,
Mustang, Manang, Gorkha, Rasuwa, Sindhupalchok, Dolakha, Solukhumbu, Sankhuwasabha and
Taplejung. The depth of snow thatcurs in these places is variable. The country can broadly be
divided into five categories based on the physiographic regions. Of these five physiographic
regions, the Terai, the Siwaliks and the Middle Mountains do not experience snowfall. The region
falling in the high mountains, however, gets snow during two or three months of a year. The High
Himalayas always have snow coveroughout the year.
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1)

2)

3)

1)

2)

10.

1)

2)

11.

1)

NBC 107: Provisional Recommendation on Fire Safety

This Standard, with due consideration to sleeere limitations on the issue of fire protection

in Nepali conditions, takes a modest approach. It deals only with the minimum requirements
of exits from and access to ordinary residential buildings from the fire safety point of view.
Designers are encmaged, wherever possible, to incorporate higher levels of fire safety in their
designs by following other relevant reference, Standards or Codes.

This Standard provides fundamental requirements for fire safety in ordinary buildings. These
requirements daot necessarily cover the fire safety provisions needed for other buildings. For
the design of such other buildings, other relevant Codes and Standards which might be
followed have been suggested.

NBC 108: Site Consideration for Seismic Hazards.

This doawment sets out some of the factors to be considered during site selection for buildings
in order to minimize the risks to the buildings from both primary and secondary seismic
hazards. It also outlines the fundamental requirements for site investigatitbe foundation
design of buildings. The degree to which each factor should be considered will depend on the
importance and size of the building under consideration. The document is particularly
applicable for State of Art Design and Engineered buildings.

In general, the provisions of this standard should be applied to all buildings to be constructed
in Nepal. The site considerations detailed out in this Standard shall be mandatory for all
important buildings in Nepal. The State of Art Design and engiteduildings of all
categories should carry an appropriate level of site investigation and formal reporting at the
beginning of the desigmrocess,and it shall be incorporated in the permit application
documents. Subject to the mandatory rdéthumb amwl/or advisory guidelines the designer
shouldconsidered it as an indication of good practice and apply same as appropriate.

NBC 109: Masonry: Unreinforced

This Code of Practice covers the structural design aspect of unreinforced masonry elements in
the luildings.

It also deals with some aspect of earthquasistant design of buildings. References to
seismic zoning, seismic coefficients, important factors, structural performance factors and
performance coefficient are as IMBC 10594 Seismic Design duildings in Nepal

NBC 110: Plain & Reinforced Concrete

This Nepal Standard comprises the Indian Code 1S145® Code of Practice for Plain and
Reinforced Concrete (Third Revision) amended so as to meet the conditions of Nepal.
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2)

12.

1)

13.

1)

2)

3)

14.

1)

2)

15.

1)

In particular, these amendments have been necessary to ensure compatibility with the Nepal
Standard NBC 108.994: Seismic Design of Buildings in Nepal. This document contains the
amendments that are to be made to ISEBE for its use in Nepal.

NBC 111: Seel

This Nepal Standard comprises the Indian Code 1S18@3 Code of practice for General
Construction in Steel (Second Revision) with amendments as set out herein. These
amendments have been necessary to ensure compatibility with the Nepal Staedanit

Design of Buildings in Nepal.

NBC 112: Timber

This standard covers the general principle involved in the design of structural timber in
buildings. It also covers the specifications for structural timber for use in buildings including,
classification of such timber into suitable grades, as well as nail joint timber construction.

The requirement of this section shall be applied in conjunction with the Indian Sta8dard
8831970 Code of Practice for Design of Structural Timber in Bailgio ( Thi radd r ev i
IS: 23661983 Code of Practice for Nalbinted Timber Construction (First Revision).

This standard provides a Code of Practice for the structural design of timber in buildings of
Nepal.

NBC 113: Aluminium

This document is not intended to be a definitive design standard. Rather it is a series of
guidelines intended only for the designer of simgdleniniumstructures. Although the use of
aluminum as a structural material in Nepal is likely to grow in theré,tthe current usage

does not yet justify the preparation of a detailed Nepal Standard covering construction in
aluminium.

Designers wishing to use aluminium as a structural material are referred to the relevant codes
of other countries.

NBC 114: Constuction Safety

The purpose of this standard is to a provide reasonable degree of safety to consaiatédn
personnel in building and civil construction works. Provisions of this Standard shall not be
considered as contradictory to the provisions in the I&yslaws and any other statuary
requirements enforced by the appropriate authorities in Nepal.
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2) The provisions in this standard are the minimum requirements that are to be adopted during
building and other civil construction or demolition work.

16.NBC 206: Architectural Design Requirement.

1) The 6Architecturd2OoO®ésabgeaoRequereemenas OAr
out minimum standards and requirements, the architects and engineers need to follow while
designing a buildingn accordance with the primes stated in thBuilding Acti 1998.

2) The principal focus of the code is on the safety of the occupants although it is also intended
to maintain the minimum acceptable level of comfort & accessibility in a building.

3) Itis recommended that anyone trying to use and understand the code gh tachigart in
the order that they are given. However, for quick summary of requirements on any specific
occupancy type one can directly refer to section 6 of the code.

17.NBC 207: Electrical Design Requirements for (Public Buildings)

1) This code has beengpared having considered the provisions of Electricity Act 2049 and
Electricity Rule 2050 up to date. This ir
installation. Prevention of shecircuiting has been emphasized.

2) Utmost importance should be given the installation of electrical wiring while preplanning
and exchanging information among all concerned agencies from the earlier stages of the
building works.

3) Due to the limited technical manpower the country's construction industry, the codernas bee
simplified for the ease of use and implementation. It is hoped that with the development of the
manpower and modernization of construction processes, it will be possible to release more
sophisticated set of electrical wiring installation guidelines far&u

18.NBC 208: Sanitary and Plumbing Design Requirements)

1) This code has been prepared having considered the provisions of Water Resources Act 2049.
It contains general guidelines for water supply installations, sewage/ waste water disposal
installations and rainwater disposal installations in buildings.

2) The objetives are to make adequate water supply available (without any interruption) for the
purpose of drinking, bathing, flushing toilets and any domestic use including firefighting; to
provide a system of setfieansing conditions for conveyance of foul wagséter and for the
removal of such waste water/sewage to a sewer or outer outlet without risk of nuisance and
hazard to health and to dispose rainwater in buildings.

3) Due to the limited technical manpower in the country's construction industry, the cddehas
simplified for the ease of use and implementation. It is hoped that with the development of the
manpower and modernization of construction processes, it will be possible to release more
sophisticated set of sanitary installation guidelines in future.
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19.

1)

2)

3)

4)

5)

20.

1)

NBC 201: Mandatory Rules of Thumb: Reinforced Concrete Building withMasonry
Infill

For the last 15 to 20 years there has been a proliferation of reinforced concrete (RC) framed
buildings constructed in the urban and seman areas of Nepal. Most these buildings

have been built on the advice of mé&lel technicians and masons without any professional
structural design input. These buildings have been found to be significantly vulnerable to a
level of earthquake shaking that has been happeniNgpal.

Hence, these buildings, even though built with modern materials, could be a major cause of
loss of life in future earthquakes. Upgrading the structural quality of future buildings of this
type is essential in ordér minimize the possible loss lifle due to their structural failure.

The main objective of these Mandatory Rules of Thumb (MRT) is to provide readgeo
dimensions and details for various structural andstactural elements for up to thrstrey
reinforced concrete (RC), framedrdinary residential buildings commonly being built by
ownerbuilders in Nepal using brick infill walls.

The practice of using such walls is predominant, but they are treated-aguniaral (and

hence not accounted for) in the design of flaenes. However, when such buildings have
horizontal forces imposed on them (e.g., from an earthquake), these infill walls cause the
building to respond in an unpredictable manner which has not been considered by the designer.
This is due to their contrithion to overturning, sofstorey effects, shoolumn effects, etc.

The infill walls could also contribute passively by sharing some of the lateral loads. However,

it is anticipated that the present practice of placing such walls randomly will have more
negative consequences than positive ones.

Hence, the objective of this MRT is to ensure the proper placement of such walls in order to
derive positive effects only and to achieve economy. Compliance with the MRT will lead to
the present neengineered cairuction being superseded by j@mgineered designs which
should achieve acceptable minimum seismic safety requirements (such as those specified by
NBC 105 and IS 1893884 etc.). This MRT is intended to cater primarily to the requirements

of mid-level technicians (overseers and draughts persons) who are not trained to undertake
independently the structural design of buildings. However, civil engineers aisualdse this
document for effective utilization of their time by using the design proceduresezlitiere.

NBC 202: Guidelines on Load Bearing Masonry

Most of the loss of life in past earthquakes in Nepal has occurred due to the collapse of
buildings constructed in traditional materials such as brick, stone, wood, mud and adobe and
which werenot specifically engineered (not designed for structural safety) to be earthquake
resistant. Thus, it is very necessary to introduce earthquake resistant features in to non
engineered buildings during their construction.
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2) The objective of this Guideline t® achieve inappropriate level of earthquake resistance in
nonEngineered load bearing masonry buildings constructed in Nepal. Following this
Guideline does not render masonry buildings able to totally withstand any earthquake without
any appreciable darga. However, it is intended to limit the damage to a level which does not
threaten human lives and which can be repaired quickly.

3) This document includes suitable illustrations to explain the important points, sketches and
sufficient data to proportion éhcritical strength elements correctly. The requirements are
based on design calculations of typical structures.

4) This document is intended to provide necessary guidelines to owners, builders and masons when
a masonry building is to beonstructed without engaging professional engineers. However,
professional designers could also use this guideline for an effective utilisation of their time.

21.Nepal National Building Code, Draft Final NBC 205: 201ZReady to Use Detailing
Reinforced Concrete Buildings without Masonry Infill

1) The main objective of these Ready to Use Detailing (RUD) is to prawddyto-use
dimensions and details for various structural andstancturalelements for up to thregtorey
reinforced concrete (RCjramed, ordinaryresidential buildings commonly being built by
ownerbuilders in Nepal.

2) Their purpose is to replace the nengineered construction presently adopted it
engineered construction so as to achieve the minimum seismic s&jfatsementspecified
by NBC 105This RUD is intended to cater primarily to the requirements of-levdl
technicians (overseers and draughts persons) who are not trained to unddgpkadently
the structural design of buildings.

22.NBC 203: Guidelines for Earthquéke Resistance Building Construction: Low
Strength Masonry

1) A number of documents fdretter seismicesistant constructiortsave been prepared under the
National Building Code Development Project (NEP/88/054/21.03) in 198Gidelines for
Earthquake Resistant Building Constructitbw Strength MasonrgLSM) is one of them.
Originally prepared document has been revised by DUDBC in July 2014. This document
provides basic guidelines for the earthquake resistance oft@mgth masonry construction.

2) This guideline is prepared in order to raise the seisnfetysaf low-strength masonry
buildings. This is intended to be implemented by the owner/builder with some assistance from
the technicians. This could also act as a basic guideline for architectural design and
construction detailing of Low Strength Masgr{t SM) buildings.

3) The devastating earthquakes in the past have provediltrerability of most of thevernacular
buildings of Nepal. Enormous life and property were losttdihe collapse of buildings which
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LSM as the main loatlearing element. Earthquakes can neither be prevented nor predicted
precisely. But the largscale destruction can be minimized by employing seisesistant
measures in buildings. This can be iagad by the use of existing building materials in
appropriate ways. This Guideline for Earthqu&lesistant Building Construction: Low Strength
Masonry provides the improved techniques that can raise the leselsafic safetyf low
strength masonry buildings.

4) The recommendations provided in this standard shalinbedatory for all types of LSM

residential buildings to be built throughout Nepal. Other occupancy types of LSM buildings shall
be designetly competent professional engineers.

23.NBC 204: Guidelines for Earthquake Resistance Building Construction: Earthen

1)

2)

Buildings (Eb)

A number of documents fdretter seismicesistant constructiohave been prepared under the
National Building Code Development Project (NEP/88/054/21.03) in 1993.Guidelines for
Earthquake Resistant Building Constructi&arthen BuildinggEB) is one of them. Originally
prepared document has been revised by DUDBC in March 2014. This document provides basic
guidelines for the earthquake resistance of earthen buildings in particular.

This guideline is prepared in order to raise seismic safety of earthen buildings. This is
intended to be implemented by the owner/builder with some assistance from technicians.
This could also act as a basic guideline for architectural design and construction detailing of
Earthen Buildings (EB)The devastating earthquakes in the past have proved the
vulnerability of most of thevernaculabuildings of Nepal. Enormous life and property were
lost due to the collaps# buildings which employed mud walls as their main tbadring
elements. Earthquakes can neither be prevented nor predicted precisely. But-tbealarge
destruction can be minimized by employing seismegistant measures in buildings. This

can be ahieved by the use of existing building materials in appropriate ways.

This Guideline for Earthquakeesistant Building Construction: Earthen Buildings provides the
improved techniques that can raise the levelsesmic safetyof earthen buildings.The
recommendations provided in this standard shathbedatoryfor all types of LSM residential
buildings to be built throughout Nepal. Other occupancy types of LSM buildingbskiasigned

by competent professional engineers.
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2.4 egal Provision and Act for the regulation of Building
Constructions

2.4.1Structural Provision

1. Introduction

1) The BuildingAct 2055 BS (Nepali year) has been already published in Gadget inah€98
come to enforcement in 2005 (BS 2062) in all urban and rural municipalities of Nepal. The
building act had been revised in 2007 (BS 2064) with meaningful amendments empowering
local level institutions that includes urban and rural municipalities faldihg code
implementations and building regulations.

2) In the building act, provision has been made to f&uiding Construction Management
Upgrading Committeeby the Nepal Government for upgrading and improving building
construction system in the countfjhe structure of the committee is as follows:

I. Secretary, Ministry of Urban Development Chairman
ii. Representative, National Planning Commission Member
lii. Representative, Law, Justice and Parliamentary

Management Ministry Member
Iv. Joint Secretary, Ministry of Federal Affairs and
General Administration Member
v. Member secreairy, Nepal Standards Council Member
vi. Dean, Institute of engineering Member
vii. Chairman, Nepal Engineering Council Member
viii. Three Experts on Building constition, nominaéd by GoN Member
ix. Director General, DUDBC Member Secretary

3) The major duty, responsibilities and rights of the committee are as follows:
i. To regulate the building construction works so as to minimize the risk of damage on

buildings byearthquake, fire and other natural hazards.

ii. To prepare building codes for systematizing building construction works and submit the
draft to the Government for final approval

iii. To carry study and research for timely upgrading of National Building code and to develop
new system and technology on builgiconstruction

iv. Make recommendations to Nepal Standard Council for standardizing the quality of
Building materials produced in foreign countries

v. Organize meeting/ workshops with technical experts/ professionals/ government staffs
from related institution®n issues and challenges on building code implementation for
timely improvement.

vi. Disseminate information on importance and usefulness of National Building Code to the
public by various means.

The committee has authority to form differentsub-committees comprising of related
experts and professionals when necessary for carrying out specific jobs.
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2. Legal provisions of Building Code

1) NBC went into force when the Building Construction System Improvement Committee
(established by the Building A4998) authorized the Ministry of Physical Planning and
Works (MPPW) to implement the code. MPPW published a notice in the Gazette in 2006
and the implementation of NBC became mandatory in all Municipalities and some Village
Development Committees (VDCi) Nepal.

2) In 2002, prior to the formal entry into force of the code, Lalitpur-Bltropolitan City
(LSMC) initiated the implementation of NBC, becoming the first Municipality in Nepal to
implement the code. Kathmandu Metropolitan City followed in 2008 ®&haran
Municipality in 2007 Other municipalitiegradually tooksimilar steps to implement NBC
in subsequent years

Legal arrangement summary matrix

Legal mechanism Responsible Institutes Envisaged role \
Building Act 1998  Building Construction Devise Building Code, facilitate
(Rev. 2007) System Improvement enforcement, disseminate code, monitc
Committee implementation, revise code
MoUD Approve the Building Code

Publish notice of mandatory
implementation of Building Code
DUDBC Implement Building Code in areas
outside of Municipal jurisdiction
Supervise compliance with Building

Code
Municipalities Ensure compliance with Building Code
Local Government Municipalities Building permit (includegrovision of
Operation Act Building Code)
2017 House owners in municipe Comply with municipal rules and secure
areas formal building permit before
construction
National Building  All concerned Approved NBC
Codei 2003
Notice of MPPW 58 Municipalities, 28 Implementation of Building Act

in Nepal Gazette | District Headquarters, 81
(Feb. 13, 2006) VDCs
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2.4.2Category of Nepal National Building Code

1.
1)

2)

3)

4)

5)

6)

Introduction
Nepal National Building Code has 23 parts.
oft he Art Desi gn: An I ntroductiono, whi ch
building codes.

NBC 000 categorizes design and construction of buildingsfour types according to their
level of sophistication.

International statef-the-art

Professionally engineered structures

Buildings of restricted size designed to simple RwiEThumb

Remote rural buildings where control is impractical

The majotthrust of the code is aimed at the typical and most common buildings currently being
constructed in Nepal. It does not suggest as being practical for everyday consideration the
sophisticated design philosophies and analytical techniques that appeabunidimg codes

of developed countries. Under the first category International-8tdte-Art, if consultants

ensure that their designs meet the corresponding international standard, the designs are
considered to be in conformity with NBC.

The second Ml refers to Professionally engineered structures and covers all usual structures
such as hospitals, meetings halls, factories, warehousesstoo#tybuildings,and residential
buildings.

The third category refers to buildings of restricted size desigvith simple Rulesf-Thumb,

and mostly applies to remote areas where simpler buildings are prominent. The explanatory
documents are such that an experiensaliEngineerwill be able to understand them and
present sufficient details at the time of pérapplication to prove to a skilled appraiser at the
Local Authority that the requirements have been met. The requirements are in terms of limits
on spans and heights, minimum reinforcing and member sizes, positioning of earthquake
resisting elements arather such rules.

The fourth category is guidelines for remote rural buildings. These guidelines address about a
dozen typical building styles that have been condensed from an inventory of approximately
fifty -five building types surveyed in 1993. In trerh of diagrams and descriptions aimed at
technical advisors, house owners andran, these guidelines emphasize those changes that
should be made to current practices to improve the seismic resistance of these buildings not
subject to modern quantitaévanalysis and rational design consideration. These structures are
normally of earthen construction (e.g. unburned masonry,-mmutar, rubble, dry stone,

wattle and daub). Whereas these recommendations are described as guidelines, it is intended
to be madatory for such structures built in areas controlled by a building péessuiing local
authority.
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2. Classification of NBC according to their use

SN

Type of Building Code

Purpose

International Statef-Art

Applicable codes: NBC 000

Applicable to large building structures. T
structures must comply with existing internatio
stateof-the-art building codes.

W il;v :

”—%gﬁsw*-:?-ﬂg -
! o | ')"‘Afﬂ fc>j_ ~K,_’,.,‘_,_‘,_

For Example: Constitutional Assembly Building &
Baneshwor, Kathmandu

Professionally Engineered

Buildings

Applicable codes:

NBC NBC NBC
101 107 113
NBC NBC NBC
102 108 114
NBC NBC NBC
103 109 206
NBC NBC NBC
104 110 207
NBC NBC NBC
105 111 208
NBC NBC

106 112

Buildings designed and constructed un
supervision of engineerbuildings with plinth areé
more than 1,000 sqg. ft., buildings having more t
3 stories, buildings with span more than 4.5 m
buildings with irregular shapes

For Example: MultiStoried Commercial Buildings
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Mandatory Rules of Thumb
Applicable codes: NBC 201,
NBC 202, NBC 205

Buildings of plinth area less than 1,000 sq. ft., |
than 3 stories, buildings having span less than 4
and regular buildings designed and constructe(
technicians in the areas whererofessional
engineers' service is not available

For Example: Three Storied RCC framed Structy
Residential Buildings

Guidelines of Remote Rural
Buildings (Low Strength
Masonry/ Earthen

Buildings

Buildings constructed by local masons in remote
areas and not more than 2 stories

For Example Brick or Stone in mud mortar Rural
Building with slate/CGI Sheet roofing
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2..4.3 Strategy for Building Code implementation

1.

1)

2)

Introduction

The experience of building code implementation in Nejgahonstrates that legal mechanism
alone is not sufficient for effective implementation of Building Code. Although the legal
provision makes all urban and rural municipalities responsible to implement the code, it has
achieved limited success. One of theidiwe factors in effective implementation of NBC is
capacity of the municipalities. Another equally important aspect is political will of the
municipal authorities to start the process. Awareness on earthquake safety among municipal
authorities and gendnaublic can create conducive environment for making a political decision

to implement NBC.

Mode and stages of implementation are different in different municipalities. Many factors such
as construction typology and the availability of human fameghcial resources determine the
building code implementation strategy. However, the basic components for effective
implementation of NBC are similar for all types of municipalities. The key components are
summarized in the following figur@nd descriptios

System, Process anc

Capacity Building

TrainingOrientatiar

Building Code

o0 _a_at_

Demand creation

Implementation

(Awarenesprograms

(Field monitoring

101



2.

1)

2)

1)

Establishment of new process: Introduce new permit systemprocess and policies:

Implementation of building code requires a wadicumented and systematic process. In order

to ensure smooth implementation of NBC, it is necessary to establish a realistic process.
Municipalities with large numbers of building consttions may have to have a separate
technicalsectionfor building code implementation whereas municipalities with few numbers

of building construction may continue with the same settimhwith or without additional

staff. One of the salient features NBC is its recognition of Mandatory Rules of Thumb
(MRT) which simplifies the implementation process significantly in municipalities where large
building construction is rare. Therefore, municipalities can start in the first stage with
implementation of NRT. The process should be able to address the requirements of all other
three components from capacity building to demand creation.

The municipalities which have already started the NBC implementation can have following
strategy for effective implementati:

0 Update & Modify existing system and process

0 Introduce new Implementation policies

0 Introduceregistration system dfained Masons for building construction

Capacity Building (Training/Orientation/ Capacity Building Programs)

Implementation of Building Code should be simultaneously followed by training, orientation
and capacity building programs for better results and more compliance. The programs will be
as following:
o Regular Orientation Programs to House Owners on Earthdredistant
Construction Technology
o Regular Training programs to local Masons on Earthquake Resistant Construction of
Buildings
o Training Programs to Municipal engineers and designers on national building code
and earthquake resistant design of buildings
0 Refresher course®r trainedmunicipal engineers and designers
o Besides the technical capacity resource and financial capacities are also equally
important.
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Figure 5 Mason Training Programs in Lalitpur

4. Field implementation (Field inspection/ Monitoring)

1) One of the important aspects of building code implementation is its effective implementation
in practice. Buildings do not perform the way they are designed, but they perform the way they
are constructed in the field. Field inspeatis one of the key components to ensure earthquake
resistant construction. A simple checklist for field inspection is given in Appendix IV. The
checklist can be different for different municipalities depending on their needs.

2) The following strategy shad be followed for better compliance of NBC in the field.
o Formulation of Effective Field Inspection Mechanism to control the quality of
construction and compliance lodiilding codes in field
o Mobile Clinic with free counseling service to house owners and masons at construction
sites
o Introduceinspectiorcard system or field monitoring checklist to monitor every stages of
building construction
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5. Demand creation (Awareness programs at community level):

1) Aware peoplenot only create demand for safe housing, but also help with monitoring in the
field. Therefore, awareness raising should be one of the key components of NBC
implementation.

Without the community support and acceptance building code cannot be implemented
effectively. So following activities should be carried out for awareness raise of community
peoplefor safer construction practices and better preparedness:

2)

o

o)
o)
o

More publications on earthquake preparedness and safer construction practices
Installation of informative Hoarding Boards for better preparedness

PSA in FM Stations for safer construction and eprétke preparedness

Mass awarenegsogramsfor community people on earthquake risk, preparedness and
recovery planning

Awareness progranier school teacher argtudentn earthquake safety

Wy wwnEafen

P 0 20

Figure 6 Earthquake Safety Day & Awareness Prograrhatfitpur
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Role of Building code in reducing earthquake risks in Nepal.

Building codes play a crucial role in reducing earthquake risks in Nepal. Given Nepal's geographical
location and its vulnerability to seismic activity, the implementation aforeament of effective

building codes are essential for mitigating the potential damage caused by earthquakes. Here are some
key ways in which building codes contribute to reducing earthquake risks:

Structural Integrity: Building codes provide guidelindésr the design and construction of structures

that can withstand the forces generated by earthquakes. They specify minimum requirements for
structural elements, such as foundations, columns, beams, and walls, ensuring their strength, stability,
and resistace to lateral loads.

Seismic Design ParametersBuilding codes establish seismic design parameters that take into
account the specific seismic hazard levels of different regions in Nepal. These parameters consider
factors such as peak ground acceleraspectral response, and soil characteristics, helping engineers
and architects design structures that can withstand potential ground shaking.

Material Standards: Building codes set standards for the quality and suitability of construction
materials, suchs concrete, steel, and masonry. These standards ensure that materials used in building
construction possess the necessary strength and durability to resist seismic forces.

Reinforcement Techniques: Building codes provide guidelines for the use of reicéonent
techniques, such as steel reinforcement bars, shear walls, and mmesmgitg frames. These
techniques enhance the ductility and energy dissipation capacity of structures, enabling them to absorb
and dissipate seismic energy during an earthquake.

Non-structural Elements: Building codes also address the stability and safety ofstroictural
elements, such as patrtitions, ceilings, facades, and utilities. Proper installation and bracing of these
elements help prevent their collapse during an eaatke) reducing the risk of injuries or blockage of
evacuation routes.

Inspection and Enforcement: Building codes require regular inspections during construction to
ensure compliance with the specified design and construction standards. Adequate enfatemen
building codes through inspections, certifications, and permits helps ensure that buildings meet the
required seismic resistance criteria.

By incorporating these measures, building codes aim to enhance the seismic resilience of structures
and minimize the potential loss of life and property during earthquakes. However, it is essential to
continuously update and improve building codes based on the latest research, technology, and lesson:
learned from seismic events to further reduce earthquskse r

105



Initiations for successfully implementation of Building Code

The implementation of building codes has been an ongoing effort to improve seismic resilience. While
the enforcement and compliance process is still evolving, there have been notaljde®xa@m
successful implementation. Here are a few examples:

PostEarthquake Reconstructions:Following the devastating earthquakes in 201t Government

of Nepal implemented a series of measures to improve building safety. The NR&woaistruction
Authority (NRA) led the reconstruction efforts, emphasizing the implementation of improved building
codes. The newly constructed buildings, particularly in the affected areas, were designed and
constructed in accordance with updated seistegign standards and guidelines.

Government Initiatives: The Government of Nepal has taken initiatives to enhance the
implementation of building codes. The Department of Urban Development and Building Construction
(DUDBC) and the Department of Roads (DoRjve been actively involved in promoting and
enforcing building codes across the country. They conduct inspections, issue construction permits, and
enforce compliance with the prescribed standards.

Capacity Building Programs: Several organizations andsiitutions in Nepal have conducted
capacitybuilding programs to educate engineers, architects, contractors, and other stakeholders about
the importance of building codes and seismic design principles. These programs aim to enhance the
understanding of s&mic risks and proper implementation of building codes in construction practices.

Awareness CampaignsAwareness campaigns have been carried out to inform the general public
about the significance of building codes in reducing earthquake risks. Thesaigmasrghlight the
importance of constructing and retrofitting buildings to meet the required seismic standards.

Institutional Collaboration: Collaboration between government bodies, -gomernmental
organizations (NGOs), and international agencies Hageg@ a crucial role in the successful
implementation of building codes in Nepal. These collaborations bring together expertise, resources,
and technical assistance to support the development and enforcement of building codes.

It's important to note thahe implementation of building codes is an ongoing process in Nepal, and
there is still work to be done to ensure widespread compliance and enforcement. Continuous efforts in
capacity building, public awareness, and collaboration among stakeholders extgakdsr the
successful implementation and impact of building codes in reducing earthquake risks in Nepal.

Implementation of Building Code by Municipalities

The Nepal Building Code (NBC) has been successfully impiged by municipalities a numbeof

ways. Here are some examples:

Establishment of building control units: Many municipalities have established building control units
(BCUSs) to oversee the implementation of the NBC. These units are responsible for issuing building
permits, inspecting cotrsiction sites, and enforcing the code.

106



Training of municipal staff: Many municipalities have trained their staff on the NBC. This training

has helped to ensure that municipal staff are familiar with the code and its requirements.

Public awareness campaigst Many municipalities have conducted public awareness campaigns to
raise awareness of the NBC. These campaigns have helped to inform the public about the importance
of building safety and the requirements of the code.

Enforcement of the code:Many municiglities have taken steps to enforce the NBC. This includes
issuing fines for violations of the code and demolishing buildings that do not comply with the code.

The following are some specific exphas of how municipalitieave successfully implementedeth
NBC:

1 Lalitpur Metropolitan City waghe first municipalityto implement the NBC. The city has a
well-functioning BCU that is responsible for issuing building permits, inspecting construction
sites, and enforcing the code.

1 Kathmandu Metropolitan City has also been successful in implementing the NBC. The city has
astrong BCU and has conducted a number of public awareness campaigns to raise awareness
of the code.

1 Damak Municipality in Jhapa district has been a model for other municipalities. The
municipality has a strong BCU and has been very successful in enftreibtiBC.

These are just a few exatap of how municipalitiebave successfully implemented the NBC. The
code is still a work in progress, but it has already made a significant difference in the safety and quality
of construction.

Challenges and obstackethe government faces in implementing the NBC in all municipalities

The implementation of the National Building Code (NBC) in all municipalities faces several
challenges and obstacles. Some of the key challenges include:

1 Limited Awareness and Capacity:One major hurdle is the limited awareness and understanding
of the NBC among professionals, local authorities, and the general public. Many stakeholders may
not be fully aware of the code's provisions, requirements, and importance. This lack of awareness
can hinder the effective implementation and enforcement of the NBC.

1 Enforcement and Compliance:Ensuring consistent enforcement and compliance with the NBC
across all municipalities is a significant challenge. Municipalities may face resource constraints,
including a shortage of trained personnel, technical expertise, and financial resources required for
effective enforcement. Insufficient monitoring and inspection systems can leadt¢omphance
with the NBC's standards.

1 Technical Expertise and Training: Adequate technical expertise is crucial for implementing the
NBC effectively. However, there may be a shortage of qualified professionals, such as architects,

engineers, and building inspectors, who are swefsed in the provisions of the NBC. Limited
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training opportunities and professional development programs can hinder the capacity building
needed for successful implementation.

1 Informal Construction Practices: Informal construction practices and the presence of
unregulated or unauthorized buildgrgse a significant challenge to the implementation of the
NBC. In many cases, informal construction occurs outside the purview of the regulatory
authorities, making it difficult to ensure compliance with the code's provisions.

1 Local Context and Cultural Factors: Nepal's diverse geographical and cultural contexts can
present challenges in implementing a uniform building code. The specific needs and requirements
of different regions, such as rural areas or areas with specific architectural traditionseoh&y ne
be addressed within the framework of the NBC while ensuring safety standards are not
compromised.

1 Coordination and Governance: Effective coordination and governance between different
government bodies, including the central government, municip&loati®s, and regulatory
agencies, are essential for successful implementation. Ensuring clear roles, responsibilities, and
communication channels can be a challenge, particularly when multiple agencies are involved.

Addressing these challengesquires a multfaceted approach involving awareness campaigns,
capacity building initiatives, resource allocation, strengthening enforcement mechanisms, and
fostering collaboration among relevant stakeholders. Continuous monitoring, evaluation, aid perio
updates of the NBC can also contribute to its effective implementatall municipalities
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PART THREE: BASICS OF BUILDING PERMIT SYSTEM IN
NEPAL
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3.1BUILDING PERMIT SYSTEM IN NEPAL

3.1.1Processes of Building Permission System
1. Stagewise Building Permit Process

1) The building permit process is designed in three stages. First stage starts with application by
owner and ends with Temporary Permit for construction up to Plinth Level. In the second stage,
the house owner applies for permanent permit and field cheskttume jointly bythe Building
Permit Section/Unit and Building Code Section/Unit. If the constrngian conformity with
By-lawsand NBC, permanent building permit is issued. Finally, field checking is conducted
at different stages of construction ahé Completion Certificate is issued to the owner. The
process is shown in thHellowing table.

2) The detailed building permit process is showfigare below:

First Stage { o )
Application By Owner

J

. o ~
First Stage
N
[ hecking as per Bylﬁw+— Building Byelaws Section/Unit
~

J

~

Checling as per NBC }‘7 Building Code Section/Unit

\ J

OK
~

Registration/
Tax pay

N J
~
Permit Process/ Notice/
Field verification
\ J
Temporary permit

Up to plinth Level

J

Second Stage

Application for Permanent

Building Permit for
Second Stage/ Super Structure
Field Monitoring |

Field checking of construction Building Byelaws Section/Unit
Up to plinth level #— Building Code Section/Unit

Field Reports by technicians/
Eq. section as per NBC

OK

Field Reports by technicians/
Bldg. section as per Bylaws

\/ i
Permanent Building Permit

/No objection Certificate
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Third Stage

Third Stage/
Bulldmg Completion Application for
Building completion
Certificate

L

[Fie]d checking of construction}—l
|—| Building Byelaws Section/Unit

Field Reports by technician Building Code Section/Unit
As per Bylaws

~

OK

Issue Completion Certificate J

Three Stages of Building Permit
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Flow Chart of Building Permit Process

1. Purchasse 3. Prepare DOrawng &
Application Form Complete Application
L 3 + ].
2 Consultant 4 Consaitant may 5. Submit
Selection discuss with Heritage Application Form
Unn {not alvays) for Registration
v
8 Fowardto DOA b [ 7 Checkitwithn PMZ  Je—T & Check  Je—s| 15, SPECK LaNe
and awaitt Compliance t
recornmendation Corpience: “d—1t g:; Butlding 9 Check
1 s ROW
v
13. Collect Fee e 12. Compute building J 11. Amend / Ratfy l o
O
and Deposit permt fee Dravings compliance
14 Registraton 15. Register 3t Building 16. Serve natice to 17 Register
and fix inspection ™ | Pemnit Section and send # neighbours. Waa 15 ® complaints
date copy to Ward Office days received {If
| any)
I }
24 Documents 20 Site Inspection/ le— Mo complants Legal
Venfication Investigation Complaint
! > oo o
23 Technical _l
Reporting -~
v Compromise = Building Permit Legal
25 Recommendaton Secton Secton
by 8PS Head I l 1
l 18 and 21. Amend 18,
26. Recorrmendation 22 Forward o AOC { Ratify Application Investigate
by Secretary fegal
l objection
27 Appraval by
the Mayor for
Constnlcuon
29 Issue 30 Construction 31 Applicant 32. Site
Construction 1% | Supervision by notifies BPS that = Inspection
Permit to Cnnsultant construction s
owner
0
28. Send Copy of 37. Issue Construction - 33, Construction
Approved Drawing Comgletion Centificate compies with +
to Concemed & approved plan 33 Construction
Agencies 1 does not comply
33, Check | Applicant prepares with approved
34 _|f necessary re- “As-Built* and submits "As +—| plan
calculate building plan against Built® plan
permit fee and by-laws 36. Reterto Legal Secton for enforcement

38. Connection of water and electricity by

Line Agency

structure
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3.1.2Stages of Building Permission System
1. Stage |: Temporary Building Permit up to Plinth Tie Beam Level

1) Step 1: Preparation and submission an Application Documents, Designs and Drawings

a)

b)

at Registration Desk

Building owner shall get the designs, drawings & details prepémedigh the registered
designer/consultanih the municipality. The registered desigieensultantshall first submit

the designs, drawings, details and all other stpmpdocuments to the Registration Desk of

the section or division of the municipality issuing Building Permit. Requirements of the
documents, designs,aWwings and detailed design repshall be as peghe municipality rules
Application form for the bilding permit shall include the signatures of the building owner or
his/her authorized representative and the designer along with the names, addresses and contac
numbers. The designer shall clearly mention his/her registration number in the municipality
or Nepal Engineering Council number which is applicable in the application form.

2) Step 2: Approval of Submitted Designs, Drawings & Details

a)

b)

d)

DocumentsCheck: Municipality shall check that the application form complies with the
requirement and includes akquireddocuments. In case any details or documents are
incomplete or missing, municipality shall request the building owner and the designer to
complete osubmit the same.

Building By-laws Check: Submitted drawings will be checked by the Municipal surveyor

on aspects related to the access road, land plot and GLD Planning, if any. If there are no issues
related to the access road, land plot and GLD Planemgjneer fran the buildingBy-laws
section/unitshall carry out checks related to the compliance of prevailing buiBlrigws

and then forward the designs and drawings to the building code section.

Building Code check: Engineer from the Building code d®n/unit shall check the
submitted designs and drawings for the compliance of building code and if no related issues
are there, the submitted application for building permit along with the designs & drawings
shall be forwarded to the authorized persamianicipalregistration.

Verification of design drawings: In case the submitted designs and drawings are non
compliant with respect to the buildirgy-laws and/or building code, the application along

with the designs and drawings shall be returned tappécant. The applicant shall carry out

all necessary corrections and modifications as suggested by the bBydiagsand building

code sections and then resubmit the application with necessary designs and drawings to the
application desk. Thereaftargecessary checking will be carried out and finally registration

will be carried out.

Registration of Building Application: The Chief Administrative Officer or the authorised
person to issue the building permit shall endorse the application along witlppdirsng
documents after due checking by the technical section and then forward the same to the
registration section.
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3) Step 3: Field Verification and Complaint Filing by the Ward Office:

a)

b)

d)

The submitted application form with designs & drawing fromRlegistration Deskshall

be sent to the ward office through the staff of the office or the building owner or his/her
immediate family member or his/her authorized representative. The prodedd of

verification & complaintiling is done as mentioned below.

Public Inquiry 6 i Sar j aBi day s 6 n ot lardevnersy thesland parcdlso t h
abutting to the land parcel to file any complaint application in case there are issues on
boundary of property line, side setbacks, land area and other legal/technical/practical issues.
In case no complaint is registered, municipality shall depute a techarmiba admin person

to conduct public inquirand field investigation of the buildirapplication.The municipality

staffs shall conduct a field verification work and carry out investigation in regard to the
complaint received, if any. Such field verificationSarjaminshall be conducted in presence

of thelandownerof the proposed buildg filing the building permit, land owners of the land
parcels abutting to the land parcel of the applicant, neighbouisvesrd representative. The
municipal staffshall prepare a deed of public inquiry (Sarajmin Muchulka) recording
grievances, if anyreceived at the time of public inquiry.

Field Report Submission:The municipaltechnician shall submit a field report office along
with the minutes of the public inquiryith recommendation fassuing buildng permit to the
applicant In case anghanges aresquired in the submitted designsdadrawings due to the
discrepancies ifield conditionswith compare to thsubmitted designs and drawings, the
technician shall also mention the same in the field report. In such cases, the Building Owner
shall submit revised designs and drawsngith the help of the designer consultafite
Technical shall reverify such revised designs and drawings for compliance check against
building By-lawsand building code.

Complaint Processing:In case complaints areceived from one or motandownersf the

land parcels abutting the land parcel of the applicant, ward office shall submit the application
file along with the complaints received to Bilding By-laws SectioUnit. Building permit
issuance shall be kepn hold till the matter of the complaint is fully resolved. If the
municipality decides to issue building permit after the processing of the complaint, processing
of the application file will move ahead.

File Submission by the Ward Office after Field Veification: Ward office shall forward

the application file along with thigeld reportand minutes of public auditing to the building
permit division/section of the municipality through the staff of the ward or the Building
Owner or his/her authorised regentative.
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4) Step 4: Payment of Building Permit Fee

a)

b)

Recommendation to the Revenue Deskfter receiving the application file from the ward
office with clear recommendation for the issue of building permit in the field report,
Technical Section shall foravd the application file to tHeevenue Sectiorfior the payment

of the building permit fee as per prevailing financial act and regulations of the municipality.
Payment of Building Permit Fee The Building Owner shall make payment for the
prescribed building permit fees by depositing the ifeehe Revenue Section of the
municipality. After the payment of the fee, the Revenue Section shall forward the file to the
Building By-laws SectiorUnit

5) Step 5: Temporary Building Permit for the Construction up to Plinth Level

a)

b)

Design Approval & Temporary Building Permit: The building owner then needs to
submit a copy of the receipt or voucher of the payment of building permit feeRBaittimg
Byelaws Section/UnitThen the application is forw@ed to the authorised officer with
recommendation to issue building permit.

The applicant shall then be issued temporary building permit along with a set of approved
drawings.

2. STAGE Il: PERMANENT BUILDING PERMIT FOR CONSTRUCTION OF

SUPERSTRUCTURE

1) Step6: Construction up to the Plinth level

a)

b)

Commencement of the Building Construction Works After getting temporary building
permit, the building owner shall carry out construction up to the plinth level of the building
asper the approved drawings.

Technical Repat by the designer/ @nsultant. Registereddesigner/onsultant shall
supervise the building site and prepare the technical report which prove that the building is
constructed according to approved drawings alorly photographsf the field progress.

2) Step 7: Inspection at Plinth Tie Beam Level:

b)

Inspection up to the Plinth Level: After receiving the application for plinth level site
inspection, the technician deputed from the municipality shall carry out site inspection and
verify that the actual construction has been done as per the approved designs & drawings up to
the plinth leel. The technician shall recommend for the issuance of Permanent Building
Permit. TheBuilding By-laws SectioriUnit of the municipality shall recommend to the Chief
Administrative Officer for issuing Permanent Building Permit Certificate if the actual
construction has been done up to the plinth level.
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3) Step 8: Permission for the Construction of Superstructure

a)

After receiving the technitaReport from the BuildingBy-laws Section/Unitfor the
issuanceof Permanent Building permit, the Chief Administrative Officer shall review the
technical report submitted by the technician and if it is found that everything is in order,
then CAO shall issue the Permanent Building Permit for the construction of sugterst

of the building.

3. Stage lll: Final Building Completion Certificate

4) Step 9:Construction of Superstructure of the Building

a)

b)

Commencement of the Superstructure ConstructionAfter getting permanent building
permit, the building owner shall cargut construction of the superstructure as per the
approved drawings.

Technical Report by Designer/ Consultant:Designer/ Consultant shall supervise the
building site and prepare the technical report to assure that the building is constructed
according to pproved drawings along with ptographs of the field progress.

5) Step 10: Building Completion Certificate

a)

b)

Final Inspection by Municipality : After receiving the application for the final inspection,

the technician deputed from the municipality shall carry out final inspection of the building,
review its supervision report and verify that the actual construction has been done as per the
approvediesigns and drawings. The Technician shall then submit the final inspection report
to the BuildingBy-laws Section/Unit with recommendation for the issue of a completion
certificate if the actual construction has been done raheeapproved design, drawgs.

Issuance of Building Construction Completion Certificate If the building has been
completed as indicated in the technical report and the building has been painted at least one
coat on the inside and outside surfaces and maintenance of publicucttast road, drain

etc. have been completed, then the building construction completion certificate shall be
issued to the applicant by the Municipality.

The require documents for processing building permission in municipalities has been tabulated
in Annex .
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PART FOUR: INDIGENOUS KNOWLEDGE AND
TECHNOLOGIES FOR SAFER BUILDINGS
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4.1 Historical Background of Indigenous Knowledge and Technologies

4.1.1General Introduction

1.
1)

4000 m. -

Seallevel 1

2)

3)

4)

Introduction:

Nepal is a landlocked country, bordered by the Tibet region of China on the north and India on
the south, east, and west. Situated on the lap of the high Himalayas, Nepal has a unique
geographical profile: the country rises from 65 m above sea level te than 8,000 m.,
resulting in a highly versatile landscape with six different climate zones within the country's
average width of 193 km. Nepal is broadly divided into three ecological belts: Mountains, Hills
and Terai plain separated by three mountaigeanChure, Mahabharat and Himalayas.

0 40 km.

Himalayas

Ice & Snow Zone

Alpine Zone

3800 m. 4
3000 m.]

Mahabberat

SubAlpine Zone
Range -

Temperate Zone

1200 m.4
Subtropical Zone

TERAI HILLS MOUNTAINS

Figurel. Nepal 6s geol ogi cal profile

SourceUNDP/ERRRP Indigenous Knowledge andethnologies for Safer Buildings

A

Nepal 6s hi story c¢ an -ybaeoldanciant lolg bobka of khe Hirdust h e
Indeed, Kathmandu Valley (or Nepa valley in the old Newari language) was a valley of ancient
towns as far back as 2nd century AD and it is here that the name Ngpadted from.

Nepal is a buffer country between China and India having about 800 kilometers long (East to
West) and 190 kilometers wide (North to South). It is not only a buffer state between its
neighbors, Tibetan Buddhist and mainly Indian Hindus,abst the meeting place of many
different races. In the south the Indoyan races are predominant, in the north the Tibetan
speaking groups prevail and in tmédlands,one finds a mixture of TibetBurman and Indo

Aryan groups.

The Himalayan regions cev an extremely wide range of ecological milieu from the tropical
zones (Terai) of the IndGangetic basin, to the interior valleys, situated at an altitude of over
4000m, with an intermediate zone of highly compartmentalized hills which vary from 600 to
2000meters in altitude. The transition is so rapid that people approaching Nepal from the South
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5)

6)

7)

8)

9)

arrives in a hot, flat and humid region, can perceive the stasvHimalayan chain in the
distance. The numerous kinds of natural milieu subject the inhabttaragdopt different
constraints. In some places, one has to fight against the heat and parasites to ensure reasonabl
living conditions, in others it is a battle against the persistent and penetrating cold of the high
mountains.

From seismic hazard poiof view, Nepal lies in the boundary of two active tectonic plates.
Nepal is prone to earthquakes due to continuous movement of Indian Plate towards north at
three cm per year. Available seismic records show that mega earthquakes have hit Nepal at an
interval of approximately80 years. During the past hundred years, at least four major
earthquakes of magnitude greater than 8 on the Richter scale have devastated Nepal. The
earthquake of 1934 destroyed 20 percent of the building stock in Kathmandu and damaged
another 40 percent. The seismic zoning map of Nepal divides the country into four zones
elongated in the northwésiutheast direction; the middle part of the country which happens

to be most populated is also most prone to earthquakes.

It will be convenent to think of Nepal as being divided into three topographic/climatic belts,
each one stretching from East to West across the country. From Sddlthothey are; the

tropical Terai, the sulropical/temperate hills, and the mountain areas. Thereedapvand
interpenetration between these areas and finer divisions are justifiable for some purposes.
Indeed, there is an "inndrerai” north of the southernmost range of hills, but these three broad
divisions will serve to illustrate some major architeat styles. Different parts of the country

have been settled by people of diverse cultures. The distinct ways of life followed by these
people have combined with climate, topography, and other disaster factors to shape the
settlements in which they liv&ince the ascendancy of Muslims in northern India in the 12th
century, IndeAryans have immigrated to Nepal to find protection in the mountains. These pure
Hindu groups, mainly Brahmans and Kshetris have spread quite evenly over the whole midland
area whegas the Tibet®@urman tribes have settled and remained in their own areas. History
shows that generally the indigenous population was not driven away or unduly suppressed by
the arrival of immigrants. A superimposition resulted, placing the immigrantsomawhat
superior or even ruling position, but tribal integrity was kept intact. The reduction of the tribes
to a single population group by brutal force or religious power was never attempted. The bonds
of tribe and caste are still much stronger thanef@ample, bonds of religious grouping.

Different architectural styles and developments took place in different parts of Nepal, the most
important, besides the architecture of the Newars, are those of the Sherpas and Thakalis, which
were both heavily inflanced by Tibet. All the other tribes or castes, such as the Gurungs,
Magars, Kshetris, Brahmans and Tharus, for example, developed their own Indigenous
architecture, but the technology was not comparable with that of the Newars. Therefore, each
style within the country has presented in its own way.

In this section Indigenous architecture of three divisions that is mountain, hill and Terai has
been described in general and detail description has been provided for Indigenous architecture
of Kathmandu Valley.
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1)

1)

2)

3)

Definition of Indigenous architecture

Indigenous architecture is the architecture which develops through time to meet the specific
needs of the society by accommodating the vakmsomyand ways of living of the society

in which they live. Indigenous architecture is always guided by tb& ldimate, culture,
topography and local material and construction technology. Indigenous architecture cannot be
credited to a person or architect,but it is the result of years of practice passed on and
improved from generation to generation.

Indig enousArchitecture of Mountain Region

The mountainous regions of Nepal are among the harshest environments in the world.
Permanent human settlements are found only in those high valleys where the severe climate
and terrain are slightly mitigated by permane sources of water and migianatic
conditions.

Fuelwoodis scarce in this arid land, and consequently burned bricks are seldom seen. Stone is
by far the most common building material, although in some areas large unfired bricks are
found and in others, mud is laid up in wooden frames as wide as the thickness of the walls.
When the mud has set hard, the frames are slipped up the wall to the next level and another
course of mud is laid. This method of construction is possible because aipttiedrying

which takes place in this arid windy region.

Extreme cold and extreme dryness are the limiting factors with which the inhabitants of the
Himalayas have worked in developing their own traditional architecture. Its settlements are
considered as the earliest human habitation in the whole of Himalayan region lying between
Manang in the east and Mustang in the west. It is considered that human settlement in the
Mustang Valleydates t6700 to 800 B.C. Sherpa, Manangi, Paarghall. Botia, and Thakali

are some of the names by which the ethnic groups of these high mountainous regions are
known. To a greater or lesser extent, these people, their architecture and their culture in general
have been influenced through the centurles Tibetan in the North. In some areas, the

cold wind from thesnowcoveredmountains is so severe that houses are partially built into the
walls of the mountain. Passages between buildings sometimes cross over the village street at
first floor level enaling the inhabitants to avoid going outdoors in the cold. Frequently,
animals are housed in the ground floor of house, their body heat is said to rise to the upper
floors and assist in keeping the people warm. Ceilings are low, to prevent warm aisfrgmn ri

to a level where its benefit will be lost. Frequently, buildings are situated around a courtyard
which is protected from the wind by the building walls.
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Figure 2. Traditional Houses of Mustang
Source UNDP/ERRRP: Indigenous Knowledge aedhhologies for Safer Buildings

4) Ascending into the rain shadow areas (rain from the south cannot pass beyond the mountain
barrier) roofs change from pitched (to shed rain) to flat. These flat roofed buildings typically
have thick walls pierced by smalimdows and doors. The surface of the flat roof functions as

a place to work or sit when the sun shines. Here faetwood is also  stored and food
dried.
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Fig;uré‘3.‘ o Location Map of Marpha

Source UNDP/ERRRP: Indigenous Knowledge aadhhologies for Safer Buildings
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5) As typical example of Indigenous architecture of Mountain region, one residential house of

6)

7

Marpha is selectednd explained

Marpha is situated in Mustang district of Dhaulagiri zone in Western Development Region of
Nepal. The geographical location of Marpha village is 28°45' North latitude and 83°42' East
longitude. Among the 16 villages of Mustang District, Marpha Village is one of them. This
district is surrounded by Manang district in east, Dolpa district in west, Myggadct in south

and Tibetan Plateau in the north. Marpha is connected with Ghasa in the South and Muktinath
in the North along the highway. The village of Marpha in the Thak Khola valley have an arid
and windy clmate. The village is densely built $ave arable land, and to provide protection
from harsh weatr conditions. Marpha is situated at an altitude of 2650 m. on a fluvial terrace
along theriverbankof the Kali Gandaki.

The settlement of Marpha village is small and linear in form and lesyahe trek route to
Upper Mustang. Due to its climaondition,it is compact in form. The whole village lies just
below a steep cliff at NortlVest side. To escape from strong wind blowing in N&tuth
direction, the entire village is oriented towamM\ E and SW direction. For the construction

of houses, the slopes at\M direction are omitted and no openings are provided in South and
North direction. Marpha's climate is dry, seanid, receiving an average annual precipitation

of only about 350mmand the area experiences two distinct seasons of a warm summer and a
cold dry winter. The region is also known for the strong winds that begin to whip through the
valley every day around I:00 am. In Marpha these winds reach an averagelbmis)
Thakals are the indigenous people of the village. More than 76% people are Thakalis followed
by Bramhins & Kamis.

2 s A i iy

Fiure 4. View of Marpha Village

Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings
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Figure 5. Plan of Residence in Marpha

SourceUNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings

8) The central room, the most important room in the house, is called the ancestors. A fireplace
against the back wall, built of stones and coated with red earth, is used during the aforship
the ancestors, and on important occasions such as marriages. It is to the right of this fireplace
that a woman gives birth. Copper vases containing juniper branches are placed next to it. In the
right-handcorner of the room: water pitchers and anteartvare bowl filled with barley are
kept.

9) The room of the ancestors gives access to three stores. On the right, contains the family wealth:
jewels, clothes, fabrics kept in several trunks. On the left, jars used in the making of alcohol,
vegetablesfruit, and products imported from the lower valleys (rice, lentils) aré. Keq@in
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and flour reserves are stored right at the end of the room. In addition, the first floor includes an
extra bedroom and a small store where trunks and baskets are kept.

10)The stairase provides access to the terrace. A large portion of the terrace is left empty, and

1)

2)

3)

without roof, for the thrashing of cereals at the time of the harvest. A canopy, closed on these
sides, enables one to store the baskets and tools necessary for thEesdsogal laborers can
sleep here.

Construction Material and Technology

This house is constructed as load bearing structure as most of the other hdlmsesmThe

local materials such as stone, timber and mud are used as construction materlztadimpe
material is mud and lime mortar. The exterior of house is painted white with lime. The white
colouris used, as it is their traditional colour and it reflects the colour of the bright snow
mountains.

Masonry work: From foundation to plinth level stone with mud mortar is u$éd.foundation

of this house has depth of 60 cm and is raised up to one meter above the ground fltmr level
control from dampnesSuper structure wall is generally built with ghyanga (a waltle with

mud mix with gravel). First wooden formwork is prepared & plastic mass of suitable proportion
mud/gravel is compacted with wooden hammers manually. This is done in layer by layer (one
layer having height not more than 2 feet) & after gaininguireqg ceiling height, roof is
constructed. The wall thickness var@sthe ground floor and first floor.

Framework: Apart from load bearing wall, other structural parts are constructed of timber.
The timbers are used on framework of the floor, opening@@ing. The framework of the

floor mainly consists of pillaréhanband beamialin @ Though the masonry walls are load
bearing in nature, the timber columns are also used for carrying the load. The columns are
either square or rectangle in section. Elmes of section vary according to the span of beam.
The spacing of the columns is not regular as that of a Newari house in the Kathmandu valley.
They vary according to the nature of space. Wooden brackets on the posts give better support
to the main beamwhich are supported on the ends by additional posts. The joists are usually
round sections of 15 cm diameter, placed 45 cm apart.
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4)

5)

6)

Figure 6. Wooden Post with carved bracket supporting Beam

Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Bafdings

Roofing Material: As the amount of rainfall is very less, the roof is made flat. The roof is
supported by load bearing walls along with the interior wooden columns. Wooden beams,
joists, planks are used in roof to transfer the load of mud Irotdfe construction of roof, after

the layout of required number of wooden joist wooden planks are kept above it. thimove
plank or ‘chirpat’ a layer of straw or dry grass is kept, above this mud is kept & finely
compacted. The quality of mud is improveith the addition of dry grass or straw particle
while mixing with water. It reinforces the mud particle & makes it stronger. At the top, one
layer of 'shakhar mato' is kept & made roof water proofing. These layers of roofing material
are maintained pexdically.

Doors andWindows: As the masonry wall is load bearing very few openings are made for
door & windows. Thanain entrance door on the ground floor is situated nearly at the center

of the house. The doors are made of wood and are not carved. The main entrance door is bigger
than rest of the doors for other rooms. The windows at external fagade are small aad simpl
whereas those facing the courtyard are big and beautifully carved. The ground floor has no
windows,but all openings are provided towards courtyard.

The terrace iflat, and piles of logs arkept at every end of the terrace which works as
a railing and used to represent the s@g@onomic status of the house owner in the past
days.The flat mud roof is one of the most important elements of the building in this
region. As, rainfall is minimum& external environment is very cold; the mud roof is

125



ecofriendly. Its insulating property conserves the heat inside the building so that
comfort environment is achieved

5. Earthquake Safety Measure

1) This house is more than 100 years old andstalhding without any cracks. This shows
that local materials and local technologies used in this residence has achieved certain
level of perfection for this type of small house. Construction techniques used in this house
by local mason has been outcomexjierience of so many years of construction practice
in this region which led this house to stand for such long span.

BB By By By Ky BY Ky Ky Ky Ky K By BY By By &y Ky Ky Ky KY Ky XY £y Ky KY XY Ky

)< =S

Terradce

Loft

R PR PR T R
-

e T L O L T L o T T

Second Floor Plan

Figure 7. Second Floor Plan of Residence in Marpha

Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings
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Exension

Canopy

Axonomietric View of Bikas Gauchan's house

Figure 8. Axonometric View of Residence in Marpha

Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings
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4.1.2Indigenous Architecture of Hilly Region

1)

1)

2)

Introduction

Most of area of Nepal is in the hills, where fittyree percent of the population lives.
Within this region there is a great deal of variation in clim&ippgraphy,and other
conditions.Still, it is possible to discuss hill architecture in a general wakill house

must protect its inhabitants from a widmge of weather condition§.emperatures in hilly

areas fall below freezing point in winter. In the hot months twéwydegrees Ceilss is

not uncommon in some areas. Rainfall varies greatly from one hill area to another. Some
never experience snow, others expect it. In yet others, hail stone are an annual threat.
Severe climatic conditions of all types are intensified by higldsvin

As might be expected, buildings in the middle hills are generally sturdier affairs than those
in the Terai. Stone is the most common material used in construction in the middle hills.
It is almost always used for building foundations; it is the rmostmon material for walls

and exterior paving and is often used as a roof cladding. The characteristics of the local
building stone vary from place to place; hard durable and suitable for dressing in one place
- rotten and full of sand pockets in anethThis variation in local stone is well illustrated

by comparing the stone roofs they are thin in section (therefore relatively light) but hard
and durable. They can be dressed to regular shapes with simple tools.

Figure 9. View of Typical Residence in HillyRegion
Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings
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3) A typical dwelling in the middle hills has a foundation of boulders laid in mud mortar. The
stone bearing walls, perhaps half a meter thick, have few small openings tarcheey
from the corners. Quoins are neatly dressed, but random rubble masonry with rough stones
is most common. The house, seldom more than two stories high, may be roofed with thatch,
burned tile, slate, and in some cases wooden boards. Most oftem saddleback roof,
with the overhang carried across the gable ends as a skirt. Verandahs are popular in many
hill areas, as are balconies which often serve as the roof for a verandah. Such verandahs
are closed on their back side by the front of the @ausile the end walls of the house
extend forward to close the sides.

Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings

4) ldeally, such houses are oriented so that the balcony and verandah provide shade from the
hot summer sun while the walls give shelter from high wind. In cold months,
the welcome warmth of the low winter sun is admitted.

Summer sun

winter sun
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Figure 11.Orientation of Sun in verandah of Residence
Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings
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5) This attention to balconies andrandass necessary. In a farmer's house much important
household works are performed in such argace in addition to the temperature control
features describembove they are well lit, relatively free of kitchen smoke, and convenient
for social interaction. Ceilings are seldom more than six feet high in the hills. Low ceilings
keep warm air closw® the floor which makes space comfortable for living in cold weather.

2) Construction Materials and Technology

1) Materials used for building construction are indigenous type. Locally available materials
like rubble sandstonemud, wood and thatch (Khar) have used for construction. No
material is imported; even nails were not used in the construction.

2) Masonry work: The loadbearing wall is built with rubble stone masonry in mud mortar.
The thickness of wall is 45 cm. and have no comer and joints of wall as in other rectangular
buildings. The rubble stone used for wall is of different size and shape. The wallsyare full
plastered with mud mortar externally and internally. The wall plaster is coated with white
soil (Kamero Mato) and red soil (Rato Mato) which are found in the periphery of this site.

3) Woodwork: Besides wall, other supporting members like post, beam,,jfiataes of
door and windows are of local wood. Mostly locally available species like Chilaune, Katus
and Uttis are used for timber. Three pillars in the ground floor support the beam and joist
above it. The first floor is of mud flooring above wooderistpand wooden planks.

4) The roofing materials are thatch and timber which are locally available. Wooden members
support the roof load along with the wall. A row of three pilupportsthe ridge beam
transversally. Size of rafter and purlins at ridgd amddle part are larger than rafter and
purlins at lower part.
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Figure 12.View of Oval Shape Residence
Source UNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings

Figure 13.Longitudinal Section of Oval ShapeResidence
SourceUNDP/ERRRP: Indigenous Knowledge and Technologies for Safer Buildings
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