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Abstract 

The windows of Kathmandu are ornate, and hold social significance. They connect the resident to 
the social activities of the exterior. Modern designs do not consider the social significance of the window 
in its design. In April 2016, a 7.8 magnitude earthquake hit Nepal. Traditional masonry structures in the 
Kathmandu Valley faced the most extensive destruction, while many newer reinforced concrete buildings 
fared better. As Nepal moves into reconstruction after the earthquake, traditional Newar buildings are 
being replaced by structures using reinforced concrete frames and brick infill. This construction method is 
changing the aesthetics of the Newar homes, their interior organization, and the character of the city, yet, 
these methods do not adequately address earthquake resilience. The proposed thesis aims to look at the 
damages suffered during the earthquake and find design solutions for renovation efforts. The thesis focuses 
on the Newari window, as an opportunity for design. The design focuses on the opportunity to use the 
window to strengthening the timber construction, and also accentuates the window within the masonry. The 
design augments the weaving pattern between the masonry and timber structures. 
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Introduction: 

“Our identities are not only in dialogue with our physical and architectural setting as we grow 
to be members of countless contexts and cultural, social, linguistic, geographic, as well as 
aesthetic identities.” 

-Juhani Pallasmaa, (Pallasmaa, 2012) 

The elaborately carved and ornate Newar windows are defining features of the Newar architecture. 
The windows are carved with designs featuring deities, mythical creatures, and cultural symbols. Their lattice 
design filters light and air while allowing for privacy when required. The windows also a social connection 
from the inside of the home to the exterior, reinforcing the social interactions of the Newars in the courtyards 
and the street. 

Hindu and Buddhist religious practices shaped the Kathmandu Valley throughout the twentieth 
century. Changes in geopolitics, migration, and Western influences have introduced various construction 
methods that does not resonant with traditional forms or lifestyles. These changes resulted in a rift between 
emerging and existing cultural identities evident in changing housing typologies. 

Traditional timber and masonry construction techniques disappeared and were replaced by concrete 
frames and masonry infill. The increasing population within the valley calls for building methods faster and 
easier than those associated with the beautifully crafted structure of the Newars. This demand for newness 
and ease of use of concrete has presented a threat to the traditional building ideologies. Shifts in culture 
initiated by both domestic migration and influences from Western cultures have monopolized building 
construction today. 

The location of Nepal on the fault line between the Eurasian and the Indian tectonic plates makes 
it no stranger to earthquakes. The earthquake that shook the country on April 25, 2015 left 9,000 
people dead and injured over 21,000 people, as well as leaving millions homeless. The 7.8 magnitude 
quake and the subsequent aftershocks damaged to many buildings, including historic sites, temples, and 
residential buildings. The impact of the quake was devastating, affecting the urban centers of Kathmandu, 
Patan, Bhaktapur, and surrounding settlements, particularly those of Sanku, Bungamati, and Khokana 
(Brown, 2015; KVPT, 2016). Following the April 2015 earthquake, many people sought refuge outside in 
temporary structures built of tarpaulins on open fields. Those who lost their homes settled into housing 
made of corrugated metal sheets (Obordo, 2016). These temporary structures have continued to exist two 
years following the earthquake and have consequences on health and safety for the residents. Although 
still damaged, many have chosen to return to their homes. Others have chosen to rebuild their homes, 
abandoning the previous design and choosing reinforced concrete as the primary material. 
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Initial redevelopment of Kathmandu to modernize its structures began much earlier after the 1934 
earthquake. Nepal opened its gate to the world in 1951, inviting more foreigners after the inauguration of 
the airport in 1955 (Sengupta & Bhattarai Upadhyaya, 2016). One such redevelopment was the southern 
quarters in Kathmandu near the route to the Kathmandu Durbar Square. Development efforts after the 
1934 Bihar-Nepal earthquake contributed to the urban growth patterns and architectural development of the 
city. These developments were welcomed as an effort to modernize the city in an attempt to establish itself 
among the growing Western influences. 

The damage caused by the wake of the earthquake affected UNESCO heritage sites of the valley. 
Rebuilding efforts have prioritized the renovation of traditional architecture of historical importance. Efforts 
led by the Kathmandu Valley Preservation Trust (KVPT) have taken the initiative to restore the buildings 
of historical importance (KVPT, 2016). KVPT, among its preservation efforts, has incorporated seismic 
strengthening models for the buildings to improve their performance in future earthquakes. Although efforts 
have been made for the preservation of traditional buildings, there is little interest in the restoration of 
residential architecture. 

The process of reconstruction moved to incorporate better strategies for resilience, relying on 
concrete and steel. The Kathmandu Valley Preservation Trust has also applied this method for the more 
iconic temples to make them more resilient to earthquakes, while preserving the aesthetics and the integrity 
of the structure. However, the application of similar methods for residential architecture resulted in a 
transformation of style. Houses are easier and cheaper to construct when laid in a grid formation. Bricks are 
infilled around the frame to create walls and provide a boundary. Although the tradition of ubiquitous brick 
continues, the utilization of the material in a non-structural component changed the building tradition. 

Many of the damaged homes following the earthquake were rebuilt using concrete with the belief 
that concrete is the more superior material. Nonetheless, concrete structures did not withstand the 
earthquake without damage. The blind belief in this new material is misguided. The question arises as to 
whether there are possible ways for preservation that do not require the demolition of damaged homes? 
Should preservation only result in the unaltered image of a nostalgic past? How do architectural elements 
provide structural resilience to the damaged homes? The current trend of building in concrete also asks 
how can traditional Newar architecture could change to adapt to evolving cultures. Through investigation of 
design proposals, the thesis seeks to find a ground in between preservation and structural engineering for 
efforts for reconstruction of the window. 

The thesis provides an overview of the different architectural elements of the Kathmandu Valley 
and possible interventions for cultural preservation and structural resilience. Case studies of three different 
countries with similar risk to natural disaster and have seen changes to their building methods. The thesis 
also includes a variety of elements The work draws upon the use of timber and masonry structure as a 
method for design for the preservation of the timber framed windows. The thesis examines a latticed Newar 
window, and uses weaving of timber on itself, and the weaving between the timber and the masonry as a 
precedent for the proposed design. 
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Literature Review 

The literature review describes the geography, history, and architecture of the Kathmandu Valley 
in various scales. These explorations explain the setting of the Kathmandu Valley and the culture that has 
influenced its development. Through lenses at different scales of the urban, neighborhood, building, and 
furniture scale, the literature review will discuss changes that have occurred. Following the discussion, 
the literature will explore case studies from Turkey, Japan, and India. The studies explore similar trends of 
development, the issues related to an earthquake-prone region and the development through a different 
building method unlike the vernacular. This discussion is followed by the conversation in historic preservation 
of restoration, renovation, and rehabilitation. 

Geography of Nepal 

Located between India and China, Nepal is a narrow and rectangular landlocked country in South 
Asia. The country has an area of 56,876 square miles in total with a population of over 28 million of 
various ethnicities (Bank, 2017). The history of Nepal traces back to the Neolithic times; the name “Nepal” 
is recorded in the Vedic texts of Hinduism. The cultures of Nepal have been influenced by Hinduism and 
Buddhism due to relations with India and Tibet. 

The Kathmandu Valley, located in Central Nepal, is the most populated and urban area of the 
country. Set against the backdrop of wooded mountains and the Himalayan Mountain range, the Kathmandu 
Valley is around 64 miles square and is home to around 1.3 million people (Central Bereau of Statistic, 
2011). Three cities--Kathmandu, Lalitpur (Patan), and Bhaktapur- compose the urban areas within the valley 
set against the wooded hills that surround it.  

The importance of the Kathmandu Valley as a trade center was a catalyst for its development. 
Accounts from first century BCE of Buddhist monks at Sravasti suggest that the valley was an important 
trading destination during the first to the sixth century BCE for the trade of wool products. The location 
of Nepal, bordered by the Himalayan Mountains to the north and the jungles of Tarai to the south, is a 
determinant factor in its economic and cultural development. Traders avoiding the snow to the north could 
rest in the valley and wait for the summer to cross towards the north into Tibet and wait for the winter to 
cross to the south into the Indian subcontinent (Slusser, 1982). 
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History 

The oldest stone inscription documenting the history of the Kathmandu Valley dates to 464 AD. The 
legend of the creation of the Kathmandu Valley states that the land was once a lake. This lake was cut by 
the Bodhisattva Manjushree draining the water and creating a fertile land for people to settle. Alluvial soil 
found in the valleys suggest the presence of a Pleistocene lake even though the draining of this lake cannot 
be dated (Gutschow, 2011). Due to insignificant historical finds, it can only be assumed that people from 
the hills drifted into the valley. Historical events have triggered migration of various groups of people to find 
refuge in Nepal and eventually within the valley. The early towns according to chronicles were governed by 
Gopalbansi from 900 to 700 BC, then by Mahisapal from 700 to 625 BC, and by Kirats from 625 BC to 100 
AD. However, the historical evidence shows the existence of settlement of the Lichhavis, who migrated from 
the northern plains of India. Following the Lichhavi, the Mallas ruled the towns from 1257 to 1768 AD. The 
Malla era ended in the 18th century after the expanded town was divided into three small kingdoms (Thapa, 
Murayama, & Ale, 2008). 

The Newars are the indigenous people of the Kathmandu Valley. The term Newar is found for the first 
time in 1654 AD and 1667 AD in Nepalese inscription (Gutschow, 2011).  “The ethnonym ‘Newar’ and the 
place name ‘Nepal’ (Nepala) for the valley, which appeared in the Gupta-period inscription in North India, 
are in fact etymologically identical” (Gutschow, 2011). Nestled in the surrounding hills, urban settlements in 
the Kathmandu Valley were built between the 13th and the 18th century during the Malla rule. The urban 
nature of the cities became important both culturally and politically as centers of art. Prithivi Narayan Shah 
conquered the kingdoms of Kathmandu, Patan, and Bhaktapur in 1768 and 1769. After the unification of 
Nepal led by Prithavi Narayan Shah, Kathmandu was named the capital city (Slusser, 1982). 

The caste systems of the Indian subcontinent influenced the Newar society. They were organized 
hierarchically through occupation. The caste system branched out further according to the faith of either 
Buddhism or Hinduism. Despite this segregation of social structure, the Newar culture is communal in 
nature, with people choosing to live in densely populated urban sectors or tight-knit villages. Multiple 
associations between different interest groups, known as Guthis, are one of the basic integrated living 
factors of the society. The primary responsibility of the guthi is to “enable the individual Newar to fulfill his 
many socio-religious obligations through group action” (Gutschow, 2011; Slusser, 1982). 

After Prithivi Narayan Shah’s unification of Nepal in 1769, the Kathmandu Valley became closed to 
foreigners other than Indians towards the south. This isolation from the rest of the world, perhaps, helped 
the preservation of the culture and heritage that survived into the 20th century. “Under the Ranas, the 
oligarchy in power from 1846 to 1951, foreign exclusion became the policy of the country” (Slusser, 1982), 
allowing no more than a few Westerners into the Tarai of the south. After the overthrow of the Ranas, and 
the restoration of power to the Shah Kings in 1951, the gates of the country and the capital were opened 
to the rest of the world. The social exclusion of the culture of the Kathmandu Valley came to an end with 
diplomats and economic missions increasing in numbers. “These influences affected both the physical and 
psychological milieu of Nepal, and particularly of its nucleus, the Kathmandu Valley” (Slusser, 1982). Outside 
influences penetrated the daily life of the people, who strove to attract Westerners. 
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The determining factor for the settlement within the valley was its trade. The three cities of the 
valley—Bhaktapur, Patan, and Kathmandu—have major trade routes and markets that form the backbone of 
the city. The pattern of settlement around these kingdoms and later cities developed in concentric circles, 
with the affluent families living close to the royal palace and the Durbar Square while lower castes settled 
near the periphery of the town. Town walls prevented the cities from expanding outwards, thereby making the 
cities denser. 

The unification of Nepal increased the presence of ethnic minorities inside the valley. He declared 
Kathmandu the capital city and chose to settle down within the valley. The Newar settlement became more 
diverse. With this outside influence, the traditional settlement patterns were broken. Migration created 
more demand for more land for buildings. The arrival of Europeans created more pressure to expand. “With 
the exception of the Rana mansions, the majority of which was built from the 1890s on, architecturally, 
Kathmandu Valley continues to look much as it must have under the Malla Kings (Slusser, 1982).” As the 
demand for more land to build on grew, fields and farms disappeared, gradually replaced by houses built to 
accommodate the growing population. When development occurred, small settlements and colonies were 
formed away from the city limits, expanding the boundaries. Today, the old boundaries of the city are marked 
by religious landmarks. The three cities of the Kathmandu Valley have grown far beyond their older city limits, 
creeping closer to each other and outlying villages (Korn, 1976). 
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Kathmandu settlement along trade routes Patan settlement along trade routes 

Urban Settlements 

The determining factor for the settlement within the valley was its trade. The three cities of the valley, 
Bhaktapur, Patan, and Kathmandu, have major trade routes and markets that determine the backbone of 
the city. The pattern of settlement around these kingdoms and later cities developed in concentric circles, 
with the affluent families living close to the royal palace and the Durbar Square while lower castes settled 
near the periphery of the town (Korn, 1976).  

After the declaration of Kathmandu as the capital city of Nepal, migrants entered the city in search of 
opportunities. The cities of Kathmandu, Patan, and Bhaktapur grew beyond their traditional boundaries and 
increased in urban density. 
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Kathmandu city boundary Bhaktapur city boundary 

Expansiton of the cities 
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Neighborhood settlements around a courtyard 

Newar Settlement 

Families often built homes together and close to each other, forming shared courtyard spaces 
around their homes. The courtyard spaces, known as chowks, are popular social places while also providing 
security and privacy. This space is the social hub for various activities; a playground for the children, washing 
areas, grain-grinding space, and a place for relaxation. While the street was important for trade purposes, 
smaller alleyways and passageways through the courtyard offered a secondary route of travel. Access to the 
courtyards is gained through the ground floor with at least one house in the chowk through a gateway. 

“As long as there was no contact with Western influences, environment and building style followed 
the traditional pattern” (Korn, 1976). The biggest change in the architectural style arrived after the Western 
influences of plastered palaces and the neo-classical style. With the influx of Western ideas in the 20th 
century, people within the valley were able to modify the building materials. New buildings built out of 
reinforced concrete and brick infill tried to maximize the land by building up vertically. Some traditional 
chowks still exist, reminiscent of the traditional settlement of bahals. However, newer buildings do not 
accommodate passageways through homes to another chowk (Korn, 1976). 
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Traditional Newar Communities Segragrated Housing 

Interconnected Courtyards Emerging Housing Types 

Community 

The sense of community was instilled through the building of homes around a courtyard. The social 
values placed on the family structures. Each family aimed to eventually build a chowk or cuka. The homes 
are added next to existing ones, creating a quadrangle courtyard in the middle. The courtyard was not 
architecturally integrated into the initial design. As the wealth of the family grows, more courtyards are added 
to the home design. The unplanned courtyard created inter-linked courtyards pushed together organically. 
Courtyards that were planned, where all four sides were built at the same time, are architecturally superior 
(Slusser, 1982). 

New ideals have been adopted into the Newar community from outside influences. Many families 
have chosen to move away from their traditional homes and settle into a nuclear family while still maintaining 
ties to the larger family structure.  This lifestyle has encouraged many families to either buy new plots or 
build family homes in family-owned land in other parts of the city. By choosing to build new homes, the 
families can customize their new home depending on their particular needs. 
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Traditional Newar Row Houses Changing Landscapes of the Newar Community 

Urban Density 

The Newar settlements were densely packed together in the form of townhouses. Small street ways 
or gallis connected to the larger market streets. Temple complexes and closely built houses created a dense 
environment in the cities. Often, houses were built on a plinth, leaving small streets for walking traffic. 

As the population of people living inside the Kathmandu Valley grew, the available land increasingly 
decreased. Farms and open fields changed into plots for new homes. Because of the land constraint in 
the city, the families preferred to build up in a vertical direction. With the increase in population and the 
introduction of modern vehicles, the need for larger roads became a must. Larger streets made for vehicular 
traffic set new rules for the planning of the city; smaller streets verged away from the planned larger streets. 
Older, traditional buildings and smaller streets disappeared as road expansion projects took hold to support 
the increasing population (Shrestha, 2011). 

Streetscapes and Setbacks 

Trade routes provided the backbone of the settlement of the Kathmandu Valley. The larger streets 
were used as marketplaces for the traders to sell their products. The homes were built right on the street 
that are placed on a raised platform. The interaction between the people happened on the courtyard or 
through the windows placed in the living room. 

Newer urban planning and infrastructure incorporates a setback from the streetscape. Although 
smaller residential areas do not have a sidewalk, road expansion in the city has sometimes allowed for a 
sidewalk to be constructed. The Nepal building code states that a noncommercial building now must leave 
at least a 2-meter setback while, if building larger than 17 meters, the setback increases to 3 meters. The 
setback allows for some flexibility on the streetscape (Malla et al., 1994). 
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Patan Durbar Square 

Newar Architecture 

“Newar cities are often described as traditional or archaic, as opposed to modern cities” (Gutschow, 
2011). The exclusion of the country of Nepal due to Prithivi Narayan Shah’s distrust of foreigners meant 
there was little change in the traditional architecture. He chose to move his court into the palaces and the 
townhouses vacated by the Mallas. Although the Gurkhas conquered the Kathmandu Valley, they did not 
change the palaces, temples and shrines, or the towns which they ruled over. With the exception of the 
multiple mansions built during the Rana rule, the traditional architecture of the Kathmandu Valley stayed 
relatively unchanged. 

Newar settlements are compact and clustered. Most of the Newars live in towns and dense urban 
settlements. With the exception of some small, free-standing homes of the lower caste, homes of the Newar 
form small clusters built as townhouses. The main roads connect to the Durbar Square or the palace with 
smaller roads connecting one courtyard to another. Traditional buildings such as the common house, palace, 
temple, monastery, public shelter, and community structure are essential to the Newar settlements. 
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Patan Durbar (Royal Palace) 
Image by: Nepal Now 

Palaces 

Known as durbars, the palaces are the residences of the royal family. The palaces are located 
in the city centers, close by temples and the center of the trade routes. These spaces, known as the 
Durbar Squares, are in all three cities of Patan, Kathmandu and Bhaktapur. The palaces are elaborate 
forms of the Newar house, with a combination of courtyard buildings and multi-tiered temples. They do 
not have a special orientation or position within the city (Korn, 1976). 

13 



Pagoda Styled Temple 

Temples 

The pagoda-styled dega or the temple is iconic of the temples of the Kathmandu Valley. They 
The pagoda-styled dega or the temple is iconic of the temples of the Kathmandu Valley. They are 
multi-tiered and standalone buildings. Each of these degas are dedicated to a particular god. In plan, 
many of these buildings are square with the idol placed near the rear wall of the temple. However, the 
design may vary based on the size and type of the building. 
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Kwa-bahal (Buddhist Monastery) 

Monastery 

The vihara, or the Buddhist monastery, is a two-story court style building. It is integrated into 
the surrounding buildings. There are two types of monastery, bahi and bahā. The baha is built on a 
raised platform and is a two-story building with a sunken courtyard. Bahās are marked by guardian 
lions at the entrance, and the shrine is part of the building structure. 

The second type, bahā, is also a two-story, court-styled building. The floors are divided into 
different rooms to overlook the courtyard. Unlike the bahā, there are no entrances marked by the 
guardian lions. The religious services are only held in smaller shrines. 
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Image by: Kevin Bubriski 

Hindu Priest House 

The Hindu priest house, known as the māth, compromises of several building units known as 
ghars. The ground floor is used as stables, stores or servant’s quarters and the upper floors 
as guest rooms, meeting halls and bedroom. 
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Sattal 

Public Rest Houses 

The rest house, known as sattals or pāti, were built to give shelter to travelers. They were 
generally donated by the wealthy individuals, religious groups or families. The pāti refer to small rest 
houses with a raised and a covered platform that could be either free standing or incorporated into 
residential houses. The sattal can be of various types and are several stories. Sattlas serve not just 
the travelers, but also religious priests. 

17 



Newar Housing around a courtyard 

Newar Housing 

The Newar housing (chēn) is the style of the Kathmandu Valley and is perhaps the simplest and the 
most elemental form of the Newar construction style. The Newar house is the basic unit of the traditional 
village or town and important for the overall design of the Newar settlement. The house varies little from that 
of its neighbor, regardless of the profession of the occupant. The houses of the wealthy merchants of nobility, 
such as the palaces and monasteries, are elaborate versions of the townhouse design. 
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Newar Housing 

Housing Dimensions 

A traditional Newar house is around 6 meters in depth. The depth of the adjacent houses 
stayed the same width although the length was allowed to vary. At its smallest, the length may be 1.5 
meters to 15 meters. The average width is around 4.8 meters. The height of the Newar house is about 
three stories tall, regardless of the length. The uniform depth of the house created familiar linearity 
that allowed for the formation of more public spaces or courtyard spaces (Gutschow, 2011; Slusser, 
1982). 

Considering the denser situation of the city and the desire for uniqueness in the architectural 
style today, each homeowner chose to distinguish one home from another. The homeowners chose 
to build up in a vertical expansion in the smaller land constraint. The uniform depth of the houses 
disappeared and replaced by the owners to create a larger living space with a square footage. When 
larger land is available, homeowners choose to isolate their homes inside a boundary wall, leaving 
some space for a garden. The size of the home is independent of the homes in the neighborhood. 
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Timber Bricks Concrete 

Materials 

Newar homes were built using a timber frame and unreinforced masonry. The craft presented 
in the timber and wood carving did not manifest in the masonry work. The homes were made of 
homemade brick that was fired in the kiln for the exterior layer and sundried for the interior walls. 
Mud, clay, and lime were used as a mortar for the bricks. Bricks typically measured 24 X 12 X 7 cms.  
Due to erosion, the bricks often fell out of place, leading to a risk of collapse under heavy rain or 
earthquakes. Stone from the river, or crushed rock was used for the foundation, and the walls rose 
above it (Slusser, 1982). The thickness of the walls vary from 0.4 to 0.5 meters. 

The introduction of the Western building styles during the late 19th century changed the 
method of construction. Western styles of plastered, whitewashed walls appeared on government 
buildings and homes for the officials. Although unreinforced masonry remained the primary method 
of construction, Western classical details, such as the Corinthian columns, were depicted. Reinforced 
concrete buildings became the new trend for the building. Reinforced concrete frames and a brick 
infill are commonly used for the home design. The façade of the house is finished with a concrete 
stucco and painted over. 

Foundation 

Newar houses showcased the beautiful craftwork on their façade; however, the craftwork was 
rarely seen on the foundation details. The Newar house can construct on a longitudinal foundation 
made of mason stone block that is 0.6 meters wide and 1 meter in depth on average. To be effective, 
the foundations should have exceeded the ground by 0.45 meters to protect the base of the brick 
from water. However, this was rarely the case. “What appears to be a foundation platform of brick 
and dressed stone is, in effect, only an accessory collar that surrounds the building below and above 
ground level, but contributes nothing to its above ground level, but contributes nothing to its support” 
(Slusser, 1982). 

New foundations for the new building must be calculated to withstand the loads that will be 
acted upon it. Reinforced concrete is used for the foundation, and it forms the base for the concrete 
frame. A plastic film protects the water from seeping into the building. 
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Traditional Newar Houses and Concrete Reinforced Framed Housing 

Façade 

The façade of the Newar house celebrates the craftsmanship of the Newar artisans. The 
homes showcase the symmetry of the façade with a focus on a central axis. The axis determines 
the placement of the main window and the door. Each floor is differentiated by different techniques 
with different styles of windows. If the first floor is not used for a shopfront or a workshop, the 
façade induces a low, narrow door with two smaller windows on either side. The first floor allows a 
slight variation in the symmetry and uniformity. A first-floor façade could incorporate an open space, 
a workshop, and a shop. It may also incorporate a passageway or a gateway to the courtyard it is 
attached to. This variation allows for some flexibility on the first level (Korn, 1976). 

Construction on modern buildings rarely incorporates the consideration for a public 
passageway. Personal privacy and security is valued over the community values of the Newar 
settlement. The façade now uses a painted exterior. The color is based on the choice of the owner. 
Homeowners may choose to incorporate a storefront exterior on the first floor to exploit the ground 
traffic on major roads in the city. If the building does incorporate a public program, privacy and 
security is usually achieved through shuttered garage-like doors placed between the two columns of 
the concrete frame. Symmetry is still considered the exterior façade and is evident through the use 
and placement of windows. 
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Traditional Newar House Section 

Interior Organization 

Each floor, regardless of the size of the home and the social status of the family and caste, 
serves a specific function. The central wall, known as the duāga, divides the ground floor into two 
narrow rooms on the first floor. Due to the structural importance, the wall is seldom replaced by 
columns (Korn, 1976). The structural loadbearing wall divides the house lengthwise through the lower 
two floors. Each floor is marked by a brick cornice, which is slightly projected from the wall above the 
joists. 
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Outside influences changed the lifestyle of the Newar people. Newly constructed homes do 
not have a clear program differentiation. The unadorned exterior rarely provides clues to the program 
within. When a residential building is placed on a plot that is pressed for land, program allocation 
may still differ through the floors. However, this is not always the case; different programs that were 
allocated on different floors may be placed together. 

First floor 

The first floor of the Newar house is known as the chelli. This floor does not hold any 
living spaces. Depending on the trade of the family owning the home, this floor serves various 
functions; for a craftsman, the chelli is his workshop, for a farmer, it is space for storage, and 
likewise for the merchant, a store (Slusser, 1982). 

The treatment of the first floor, in more recent construction, differs in various cases. 
Along the major streets, and along widely used streets, the first floor of the building may be 
used as a small store or a shopfront for businesses. The living spaces follow above, with the 
program determined by choices of the homeowner. However, homeowners may choose not to 
use the first floor as a storage space. In these cases, the first-floor function may contain the 
living room, and the kitchen. A bathroom and laundry space may be incorporated on the first 
floor. 

Second floor 

The māta, or the second floor, programmatically houses the bedrooms of the Newar 
house. This floor is partitioned into several cubicles for sleeping. The partitions for the floor 
may be divided by solid or light timber partitions. Partitions may be added over time for 
chambers for the married son, who remain in the parental home with the rest of the family. 
The tikijhyā, allows light into the rooms through the lattice design. 

The tikijhyā was replaced in the modern residential design for bigger and clearer 
windows. Unlike the tikijhyā, the larger opening allows more daylight through, making this new 
design more desirable. The element of privacy achieved through the design is lost in the glass 
windows. Privacy for the home, especially during the night, is achieved through the use of 
modern curtains. 

Third floor 

The third floor, chwata, is the main living and family area. The loadbearing wall is 
replaced by a row of twin columns. The low light admittance of tikijhyā is replaced by the 
larger ornamented and intricately carved windows known as the sājhyā. The sājhyā, translated 
as the ‘window to be opened’ are “large with movable lattice that are swung overhead to a 
canopy a wide interior window seat” (Slusser, 1982). These windows are the primary design 
element of the façade that faces the street and the courtyard space when available. Divided 
into three sections, the sajhya could be read as a gallery of windows. The sājhyā is placed 
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along the center axis of the house, denoting the point of symmetry for the home. This window 
may be flanked by smaller windows in larger homes. 

The cost of labor for the production of the carved windows and the desire for an easier 
installation for windows has removed the sājhyā in the reinforced concrete construction. The 
lure of the glass windows to allow more light into the home has eliminated the sajhya from 
the home design. They are replaced with a simple framed window devoid of any ornament. 
The lattice work and detailing have disappeared and been replaced with a single-paned glass 
window. The traditional trade of woodwork craft, often passed down through generations, 
began to disappear. These craftsmen must begin the search for a new trade or adapt their 
trade to the new desires of rectangular framed windows that now adorn the facades of the 
newer construction. 

Fourth Floor 

Certain Newar houses may have a fourth floor known as the pyeta. This floor is 
unusual for a traditional home. However, when it does exist, this floor can serve a multitude of 
programs such as a large, family room or may be divided into smaller rooms. It may also serve 
as a place for drying and storing produce. A second set of sājhyā may be found on this floor. 
Alternatively, there may be a balcony or a terrace space, kausi, that may be attached to this 
floor. 

Attic 

Baiga is the attic space that houses the kitchen and the family shrine. Religious 
significance placed on the kitchen and the shrine, strangers and members of the lower castes 
are not allowed on this floor. This floor may not have a specific room differentiation except for 
the separation of the family shrine. Dormer windows provide lighting and ventilation for the 
floor. The shrine room, or the āgama, is kept locked. 

Attic spaces, of the traditional Newar homes have been replaced with a full-story floor 
while the sloped roof of the Newar House disappeared. The trend now lies to build with a 
flat slab reinforced concrete that subsequently replaced the half-story attic with a new floor 
in the concrete house. The attic was designed to serve as the kitchen, a shrine, and storage 
space. Instead, the new floor addition may serve various additional functions other than the 
original uses. Another transformation was that the space was replaced entirely by a terraced 
roof that contains a small room that houses the deity worshipped by the family. As the sloped 
roof began to disappear, the scale of the homes changed; the linear elevation of the houses 
changed to an uneven and varied elevation, with each family building to their needs. The soft 

termination of the sloped roof was replaced with the sharpness of the concrete slab overhang. 
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Traditional Roof Scape 

Reinforced Concrete Frame Roof Scape 

Roof 

The traditional Newar house is three stories tall. The slope of the roof may vary between 20 
and 30 degrees. The sloped roof is lined with clay tiles. The roofs have a wide overhang despite being 
double pitched. The roof is supported through the use of wooden beams, rafters, and trusses with 
posts pegged together. The roof scape may be broken by a terraced space for the members of the 
family to look out from and use the space for the sun’s warmth. The reinforced concrete construction 
forgoes the sloped roof for a flat slab. The sloped roof construction has been abandoned, utilized only 
when the personal preference allows for it. The terrace still exists in newer constructions, where the 
functions have expanded their program to include a space to hold the water tank for the house and, 
often, a space for drying clothes. 
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Traditional Door Frames 

Modern Door Frames 

Craft 

Woodworking detail is a predominant characteristic of the traditional decoration of the Newar 
architectural style. The carving on the windows in particular display great detail in the design. The 
entrance doors also provide clues to the detailed framework. 

During the Rana period, the use of the craftsmen saw a steady decrease. Due to the lack of 
commissions, the carpenters and woodworkers either changed their occupation or only worked on 
preservation. The modern constructions, contrary to the traditional windows, are devoid of details, cut 
mechanically and mass-produced. 

Doorway 

The door frame is placed directly above the foundation when the masonry reaches the 
height desired. The doorways are small, less than five feet high. However, depending on the size 
of the house, multiple doorways may be placed. The doorway is supported on a corbeled lintel and 
divergent walls. Two double-leaved swing doors are bolted by a wooden bar from within. The doors are 
padlocked on the outside. 

Doorways on the new construction are enlarged and set into the brick infill. A variety of 
doorways have been utilized over the years, with the recent favorite being the single hinged door. 
However, double leafed doors are still found and utilized on the home doors with a padlock on the 
front. In between the concrete frame, a rolling metal shutter door is utilized (Korn, 1976). 
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Segratation of store front from the living q 
Traditional Newar House First Floor Plan Reinforced Concrete House First Floor Plan 
Part of the house is open to the public Part of the house is open to the public 

Reinforced Concrete House First Floor Plan 
No parts of the house is accessible by the public 

Entrance Hall 

Part of the first floor are columned porches that may serve as a storefront. These porches may 
also be used as a courtyard bay and a sheltered space for rest. On larger and wealthier houses, the 
first floor may have a reception hall, or a guardroom. The low benches may be installed by the doorway 
for guests (Slusser & Vajracharya, 1974). 

New construction methods are conservative on adding public features. With the exception of 
the store front, the bays are replaced by the concrete frame that may be closed without any indication 
of the program within. The entrance to the home may be placed next to the shuttered door as a 
private entrance to the residence above. In cases of the free-standing home, the property is walled 
in with a large gateway, providing an entrance to the home. Within the house, a hallway leads into 
various programs of the house, each placed in an individual room. 
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Bedroom 

The mata is divided into small cubicles used for sleeping. The second floor begins the 
sequence of the living floors. The bedrooms are furnished with a straw mat, suku. These mats could 
be used for sleeping at night and a carpet during the day. Other bedding materials could be stored 
away into chests and wall recesses and brought out during the night (Korn, 1976). 

Kitchen 

In newer construction, the social aspects of the caste system stop informing the design 
decisions. New buildings do not always separate the kitchen for the rest of the floors and the program. 
The kitchen is furnished with a clay stove fueled with wood and dried cow dung. The space is used 
communally by the house members for cooking and eating. 

Living Room 

The living room is placed on the third and the fourth floors of the Newar house. The living room 
is devoted to work, recreation, and storage. It is furnished with straw mats used for sitting.  The family 
may use this place to do their household work; the women would use this space for weaving, spinning, 
sewing, and food storage. Entertaining guests and meeting people is an additional function for this 
space. 

Bathroom 

The traditional Newar homes were without running water. Women collected water at stone 
spouts, located at major chowks and riverbanks. The bathroom was often located in small alleyways 
or included separate, segregated public bathrooms. Running water provided the incentive to include 
a private bathroom in the homes. The Newar house was never designed to include a bathroom, and 
designers were often forced to place the bathroom where space was available. Many homes that 
never included a bathroom in their original design began an addition on the first floor known as the 
‘chelli.’ Depending on the trade of the family owning the home, this floor serves various functions; 
for a craftsman, the chelli is his workshop, for a farmer, it is space for storage, and likewise for the 
merchant, a store (Slusser, 1982). The chelli, however, was not considered a living space. Hence, 
the addition of the bathroom began the change in function for the floor. Newer construction may 
still use the first floor as a place of business and allow the first floor to be open to the public. The 
aluminum shuttered garage door is placed between two concrete columns and may be open and 
closed for security reasons (Sengupta & Bhattarai Upadhyaya, 2016). Although it still uses the same 
construction method of concrete, another style entirely utilizes the first floor as living space. These 
houses are often receded from the street fronts of the city to suggest privacy from them. 
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Traditional Newar House Terrace Space Reinforced Concrete House First Floor Plan 
Part of the house may include a terrace The flat slab allows for a large terrace space 

Terraces and Balconies 

The attic space in the Newar house could contain a terrace space for ventilation and natural 
light. The terrace is also used for sun bathing in the winter. A balcony may be constructed on the 
fourth floor to serve as a terrace space for the residents. 

The flat slab construction allows for a large flat roof used for the terrace space. This space is 
left open and used for purposes of drying laundry, religious needs and also as rest areas. Balconies 
may be found on multiple floors by extending the concrete slab for sun-shading purposes and placing 
a railing above. 
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Traditional Newar House Vertical Circulation Reinforced Concrete House Vertical Circulation 

Interior Circulation 

Staircases on traditional homes differ by their design and space limitation. The staircases 
are open steep and narrow with seven to nine steps for each floor. The landing- made of either wood 
or masonry- is constructed at the foot of the staircase. The staircase does not have a banister on the 
stairs. The steps have a height of about 24 cm. and a width of 18-19 cm. Landings may be found 
on some houses, with a passage to the larger room at the front of the house and the smaller ones 
towards the back (Toffin, 1991). 

The staircases in the modern construction must be up to code- of 20 cm. of height and 
76 cm. in width. The tread is around 28 cm. These staircases are the primary circulation method 
between the different floors. The circulation is clearly defined, placed within a stairwell with a 
landing and a corridor while serving the different floors and the rooms (Malla et al., 1994). 
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Newar Chhapajhay Window Newar Decorative Window 

Newar Tikijhay Window Newar Sajhay Window 

Traditional Newar Window Reinforced Concrete Window 

Windows 

Windows are among the most ornate features of the Newar house. It is in the design and the 
construction of the windows that display the finesse of the Newar art. Windows (jhyas), are pieced 
together with joinery work with prefabricated units of various shapes and sizes. They are assembled 
without the use of metal fixture or glue. Each window consists of two frames. The inner plain frame 
and the outer carved frame. They are held together by wooden ties and wooden nails. The lattice 
work of the window is achieved by combining three different battens. The lattice is produced by the 
pressing of the perforated batten, the serrated batten, and the key batten. 

There are four basic window forms, the first, known as the chhapajhya, consists of a heavy 
frame with small openings. This type of window is usually found in the viharas. 

The second type of window is decorative and has no openings. These windows are backed 
against the brickwork. This type of window is found in the temples. 
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The third type of window is known as tikijhyā. This window details the latticework. It has a 
symmetrical design with varied window types and sizes depending on the location of the window in 
the house. Tikijhya can be subdivided into three groups: sājhyā, gajhyā, tikijhyās. 

Sājhyās are the large bay windows. They may feature hand crafted details in addition 
to the latticework typical of the window. This particular type of window also features a window 
bench that allows the residents to engage with the outside world. A sajhya is used on the third 
floor, and, when it exists, the fourth. These windows have a movable lattice that swing overhead. 
Window seats are provided on the interior as a place for the resident to look out from and engage 
in conversation with the people on the outside. The sājhyā typically has three separate bays of 
windows, although on smaller houses, only one bay may be utilized. This window may be set flush 
against the exterior wall, or may protrude outward at an angle (Gutschow, 2011; Korn, 1976; 
Slusser, 1982). 

The gajhyā is located beneath the roof of the building and are the show pieces for the 
building. They are ornate windows that are found in dwellings, palaces, and Hindu monasteries. 
These windows protrude outwards towards the road and bench occupies the projection (Korn, 
1976). 

The tikijhyā, or the generic lattice work, is characteristic of the second floor of the house. 
The tikijhyā, is a stationary latticed window, usually square or rectangular. The design on the 
windows are often intricate and complicated. The window frame is set flush to the exterior while 
corbeled beams provide support for the walls. The tikijhyā is designed to increase privacy of the 
bedroom, while keeping the summer sun away and keeping the winter cold in check (Korn, 1976). 

On newer construction, windows are not differentiated by their function- a standard window size, 
decided upon and affirming to the concrete frame structure is used. Traditional detailed windows are 
replaced by solid painted timber or metal windows. The glazed and operable windows are set within the 
frame, and placed on hinges for ventilation purposes. 
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Furnishing in Traditional Newar House Furnishings in a Reinfoced Concrete House 

Furnishings 

Newar houses, in contrast to the intricate and extravagant exteriors, do not have intricate 
furnishings within their homes. Many houses are furnished with just the essentials- the straw mat 
or ‘suku’ serve two functions: A daytime carpet and a sleeping mat during the night. The walls may 
contain recesses to place oil lamps for the dark. These recesses may be larger and serve as spaces to 
store clothes or other valuables. 

Western designs and lifestyles have influenced the design of the new homes. Western 
furnishings such as sofas, coffee tables, and beds are the new norm (Korn, 1976). 
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Pode House 

Pode House 

“The house of the untouchable is called che or sometimes charpo, a word borrowed from Nepali 
designating an extremely crude habitation, almost a hut and often temporary in nature” (Toffin, 1991). The 
Pode caste is among the lowest in the caste system and are characterized as the ‘Fisherman-Sweeper’ and 
their previous positions as executioners.  Due to their low social status, the Podes built their homes apart 
from the urban settlement. 
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Case Studies 

The changes in the vernacular architecture due to the introduction of new materials are widespread. 
Case studies of countries in a similar geographical location demonstrate the issue. Three case studies from 
Turkey, Japan, and India will be discussed. 

Turkey 

Since the introduction of concrete to Nepal in the 1950s, traditional materials utilizing 
timber and masonry buildings have been replaced by the newer material. Concrete is regarded 
as a dominant material due to its stability. This trend is similar to the events in Turkey and is 
discussed by Gülkan and Langenbach. They state, “In many areas of the world there is a belief that 
modern material and means of construction are better than time-honored methods of the past, 
yet the changes brought by industrialization have been so rapid as to cause great changes in local 
methodologies of building construction without a full assessment of the consequences” (Gülkan & 
Langenbach, 2004). In addition to this, concrete buildings have a high social status attached to the 
construction (Rautela & Chandra Joshi, 2009). This perceived notion of the concrete as the material 
for the higher social classes can be associated with the disappearance of traditional homes as they 
are replaced with concrete buildings. In earthquake-prone regions, anxieties about the stability and 
the concerns over the resilience of mudbrick construction are viable reasons for the switch from a 
traditional style. Concrete, a tested and validated material, allows the homeowners to avoid liability 
for the failure of the material (Forty, 2012). However, this conceived perception of concrete does not 
hold true as explained by Gülkan and Langenbach, 

“…the collapsed building in almost entirely non-engineered structure of adobe or 
low-fired brick of archaic construction types that were already known to be collapse hazards 
in earthquakes. While this may be true from a structural engineering standpoint, it begs 
the essential question that a disaster of this magnitude poses to the world: Why does an 
earthquake in a region of known earthquake hazard manage to kill half the population of a 
city- with almost all of the mortality in buildings of less than 40 years of age? In Ban in 2004 
and in Turkey 1999, it was the failure of contemporary buildings, not the historic ones, which 
resulted in the high death toll.” (Gülkan & Langenbach, 2004) 

Japan 

The trend of using Western materials is exemplified in various countries. Among the 
largest visible shift from the traditional buildings to a different construction method is that of 
Japan. Multiple disastrous events, the Japan Earthquake of 1923 and the Firebombing of Tokyo 
in 1945 during World War II, resulted in a need for complete reconstruction. What followed was 
the rise of the modern metropolis, or the “era of high-speed growth” (Oshima, 2016). Traditional 
Japanese architecture were not unscathed by Modernist influences. While traditional Japanese 
architecture was in part the embodiment of the Modernist style, the Japanese were looking to 
Western Modernism as “a continuum of their modernization and imitation of the West” (Shelton, 
1999). Japan’s interest in Western architectural styles and the construction with “Western 
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material” began in the Meiji era during 1867 to 1912. The building environment saw large changes 
during the 1960s. In the pursuit of a more Westernized country, Japan tried to catch up to the 
advancement of technologies along with the built environment of the city. Little interest in the 
traditional architecture facilitated its demise, particularly in the urban context (Shelton, 1999). 
Vested interest grew in the late 1960s and early 1970s for the preservation of historical identity after 
a period of rapid industrialization where cheaper modern building materials offered a better living 
standard to the traditional building materials (Hohn, 1997). The Kathmandu Valley saw much of its 
modernization after the devastation of the 1934 earthquake. In its efforts for rapid reconstruction, 
faster construction methods were adopted in lieu of the traditional construction methods. After the 
declaration of certain UNESCO Heritage sites in the valley, preservation efforts have taken hold. 

India 

Seclusion from the rest of the world allowed the Kathmandu Valley to retain its cultural 
identity through the twentieth century. Parallels may be drawn to the geographical isolation of 
Himachal Pradesh in India’s effect on the continuation of the vernacular. However, due to new 
available materials in the local market, traditions are reconsidered (Belz, 2015). Access the once-
isolated setting and global trends have facilitated contemporary building materials, placing the 
vernacular under threat. In the case of Kinnaur, as presented by Belz, although the new material has 
penetrated the market, features continue to reflect a continuation of the traditional identities. Slow 
infiltration of modern building materials in Kinnaur may have contributed to the continuation of the 
vernacular. Belz provides the argument that modernity does not necessarily require the abolishment 
of heritage, rather “balance in modern adaptations and traditional practices allow people to create a 
landscape that continues to reflect the identity of the community” (Belz, 2015). 

Lessons can be learned from the case studies of Turkey, Japan, and India for the preservation of 
architecture in the Kathmandu Valley.  In an era where the rift between the traditional and the contemporary 
is increasing, the significance of tradition is often rooted in nostalgia and memory (Pallasmaa, 2012). In 
his writing, “Newness, Tradition, and Identity,” Pallasmaa argues that the continuum of culture is essential. 
He states, “Cultural identity, a sense of rootedness and belonging, is an irreplaceable ground of our very 
humanity” (Pallasmaa, 2012). Nevertheless, he states that blind support of nostalgic traditionalism or 
conservatism should be avoided. The role of the architect should lie in the historical sense that ties the 
architect to their creative work through echoes of the past. Hence, in the setting of the Kathmandu Valley, 
preservation for the sake of preservation is perhaps the wrong intention. 

Seismic Study 

Reoccurring seismic activity is common in Nepal. However, despite the reoccurring seismic activity, 
buildings show little consciousness of seismic construction methods (Gautam, Prajapati, Paterno, Bhetwal, & 
Neupane, 2016; Tonna et al., 2016). Reports from the 2015 Earthquake reported that the largest damages 
occurred in rural areas with 85% to 100 % damage in contrast to the urban areas. Kathmandu reported 20% 
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damages and 40% in Bhaktapur. In general, the traditional buildings performed poorly under the earthquake 
relative to the modern reinforced concrete which performed much better (Gautam, Prajapati, et al., 2016). 
This construction method had a weaker performance as compared to the ones with a timber frame due to 
the lack of any reinforcing structures (Gautam, Rodrigues, Bhetwal, Neupane, & Sanada, 2016). 

Gautam et al. studies various construction methods and damages caused by the earthquake. In the 
investigation, the damaged building was “analyzed in terms of construction history, structural adequacy, 
building components, binding materials and adopted technology for construction” (Gautam, Prajapati, et 
al., 2016). Among the buildings studied, reinforced concrete structures proved more structurally sound. 
Only 70% had been built to code. In 90% of these buildings, the first floor was used for a commercial space 
followed by heavier construction methods on the upper stories, which affected the integrity of the overall 
structure (Gautam, Prajapati, et al., 2016). 

Traditional Newar architecture is seismic conscious in the details of the timber joints. However, “low 
quality of both design and execution, in charge to poor workmanship, with the limited support from structural 
engineers and architects” (Tonna et al., 2016), led to large damages suffered in the earthquake.  Tonna et 
al. explain that the use of timber, especially when used at vertical posts, and the timber band at the corners 
provide effective protection against tensile cracks. This is further supported by the study conducted by 
Tsuneo Ohsumi, Upichi Mukai, and Hiden Fujitani. They support the notion in traditional architecture where 
the use of metal with timber is uncommon; buildings should be repaired using traditional materials and use 
strategies in the joinery and to strengthen the building’s ability to withstand seismic forces  (Ohsumi, Mukai, 
& Fujitani, 2016). 

Case for Concrete 

The popularity of concrete is ever growing. The appearance and designation of concrete as a modern 
material has contributed to its popularity. Another factor in the growing interest in concrete building is 
explained by Forty: “While concrete has the appearance of an advanced technology, based upon theoretical 
understanding of stresses and chemistry held by trained experts, reinforced concrete is also at the same 
time a simple process that can be, and in many parts of the world is, executed by people with no theoretical 
knowledge whatsoever” (Forty, 2012). The desire to be modern places further strain the traditional 
processes. Growing fascination with steel, concrete, and glass of the Western world is a contributing factor 
for a switch from a traditional building method to the concrete framed building. 

In Nepal, the switch to reinforced concrete is popular. As a consequence of the 2015 Earthquake, 
where these buildings stood more resilient as compared the vernacular methods (Gautam, Prajapati, et 
al., 2016), rebuilding efforts have begun to look towards this construction method. However, the due to 
the building trade, cheap labor, and inconsistencies in craft place these buildings at a risk of destruction 
(Gautam, Rodrigues, et al., 2016).  Reliance on just reinforced concrete has proven itself the most reliable 
method for resilient buildings 
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Historic Preservation 

The goal of historic preservation is to “understand the present as a product of the past and a 
modifier of the future” (Tyler, 2000). The field voices support for a continuum of culture through architecture. 
The Venice Charter (1964) and The Nara Document on Authenticity (1994) (UNESCO, 1994) are of 
particular importance in history for identifying cultural significance and its preservation. Authenticity of 
cultural properties was first introduced in the Venice Charter, to provide a framework for conservation and 
restoration. It stated that modifications on cultural properties cannot occur to safeguard of theit cultural 
identity. The Nara Document on Authenticity addressed the need for a broader understanding of cultural 
diversity and authenticity of culture, arguing against the Venice Charter. The conference addressed the 
concept of progressive authenticities, where authenticity is a relative concept in which cultural property 
is acquired through time and multiple layers of history. It recognized that cultural properties “differ from 
culture to culture, and even within the same culture. It is thus not possible to base judgments of value and 
authenticity on fixed criteria” (UNESCO, 1994). 

Types of Historic Preservation 

Historic preservation is conventionally approached through three methods. These three 
methods follow the common belief that preservation should reflect the authenticity in visual 
appearance. The first approach is restoration. The restoration approaches historic preservation 
in a conservative ideal. It calls for the restoration of the site or building to be completed using 
the same materials, tools, and other elements to preserve the authenticity. In this approach, new 
materials cannot be introduced due to its belief that it diminishes the value of the structure. The 
second approach is reconstruction. This approach allows for the use of new materials and methods. 
It recognizes that the introduction of certain materials can strengthen the performance of the 
structure and the building. However, use of any foreign material is hidden and covered to retain the 
appearance of the vernacular. Interventions are often placed in areas that are not visible to the 
observer. The third approach is rehabilitation or adaptive reuse. Under this approach, the program of 
the site or the building is intended for a different function. The buildings do not always support the 
continuation of the program that proceeded it. The structure and layout may be changed with the 
understanding that it will retain its aesthetic (Tyler, 2000). 

This thesis approaches historic preservation with the influence of structural engineering. It does 
not adhere to the traditional themes of preservation. Failure of structural components are hidden and 
fixed under the conventional understanding of preservation. This thesis, however, looks at failure as an 
opportunity for design. It does not aim to perverse the building to what it was before the failure. The failure 
in itself can be preserved through the addition of a structural component that serves another function other 
than just as a structure. The structure becomes the aspect that influences the interior design of the home. 
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Methodology 

This chapter is structured on the process of information gathering, documentation, concept 
development, and design strategies implemented in the design process. 

This thesis approaches the problem of the transformation and resilience of residential architecture 
through perspectives in both historic preservation and structural engineering. The thesis approached the 
problem through a destructive event, the earthquake, and the need for better design solutions following the 
event. The damages were documented during the trip to Nepal in June and July 2017, two years following the 
earthquake. The documentation of both the destruction and part of the reconstruction process provided the 
framework for the thesis. 

Settlements and sites that have retained traditional characteristics were documented in the 
beginning process. The city of Bhaktapur was among the more severely affected as was the village of 
Bungamati. Other historic sites, especially the Durbar Squares, old palace and temple quarters, were among 
the sites that had suffered damages. The documentation process included photographing the damaged 
buildings, including but not limited to, the residential architecture. In the reconstruction process, temples 
and sites included in the UNESCO Heritage sites were being restored to their original style. Residential 
architecture, however, was subject to change. 

Along with this process, newspaper articles and journals were searched for images of the immediate 
aftermath of the earthquake. News sites such as BBC and the Guardian provided accounts by survivors 
and the images that revealed extensive damages. During my trip to Nepal, these sites were cleared with 
materials stacked away with the possibility to be reused in the reconstruction or the renovation process. The 
documentation also included images of some of the recovery efforts of both traditional buildings- especially 
for religious architecture and new building processes utilizing new materials. 

In the initial stages of the research, the process included cataloging different elements of traditional 
Newar homes, which allowed for comparison with newer residential trends. The documentation of design 
and multiple scales; urban, neighborhood, house, and the interior, of the Newar house through photographs, 
drawings, and diagrams demonstrated the changes to the building standard today. This process presented 
opportunities for design that reflect the materiality, the construction process, and also the new lifestyles. The 
study of this typology provided the framework for the design proposals. Multiple architectural elements of 
both the traditional and the modern provided design opportunities for exploration. 
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Timeline 

April 2015 7.5 Magnitude Earthquake struck Nepal 

July 2017 Visit to Nepal 

This visit included taking photographs and documenting the earthquake’s 
damage two years later. Photographs were taken within the Kathmandu 
Valley and were focused on the traditional Newar House. 

August 2018 Initial Research 

Documentation through Newspapers, and journal articles of the outcome of 
the earthquake. 

September 2018 Categorization of different architectural elements of the traditional Newar 
House 

October- December 2018 Design Exploration and Strategies included studies of various strategies to 
engage preservation, culture, and structural systems. 

January 2018 Visit to Nepal 

A second visit to Nepal included a meeting with different architects, 
preservationists, and  entrepreneurs working to save the traditional Newari 
structures. A second round of documentation included photographs of 
damaged homes and the structural damages that the homes experienced. 

February 2018 Design strategies and proposals 
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Design Strategies 

Three methods were identified for the design proposal. The three proposals included retaining 
traditional architectural elements into the new home design, the transformation of multiple architecture 
elements that suggest a new way of living, and using the destruction of the earthquake and situational 
architecture it created for the new design. 

Utilizing window seats Inverting the window seats Converting Courtyard to Garden 
Spaces 

Utilizing niched spaces 

Creating defined spaces Using courtyard spaces for communal 
events 

Removing boundary walls to 
accomodate public function 

Adapting traditional windows to a 
modern design 

The first design strategy brought traditional architectural elements into new design ideas for the 
house. Within the strategy, it suggested that traditional elements could be redeemed into the concrete-
framed homes. The construction strategy was not the largest determinant for the employment of traditional 
elements. Using the typological study, it aimed to retain the traditional features in reconstruction methods. 
Within this method, specific architectural elements transformed its traditional use to serve a similar purpose 
in the more modern construction method. It was grounded in the position that tradition should be eradicated 
in the new design proposals. Among the proposals were the use of the traditional window design with a 
simplified construction to lower cost. This would satisfy the desire for large transparent glass windows while 
embodying a small component from the traditional idea. A different idea added the storage niches of the 
traditional Newar home to the new home design to serve as storage space with the addition of a possible 
interior function as an aesthetic element. This method provided multiple ideas where traditional elements 
may be transformed into a modern living. However, it did not resolve structural issues or add to the resilience 
of the building. 
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Balcony as the window 

Bedroom as the central element of the Staircases as furnishing and Movable staircases to 
courtyard storage accomodate social spaces 

Bed as an element of the window Window as the wall Niche spaces as furniture Furniture as storage 

The second design strategy allowed for a larger architectural transformation. This method allowed 
for a creative exploration of the intermix between multiple architectural elements and attempted to resolve 
the differentiation of design between the traditional and the modern. Design proposals through sketches 
explored the mix of the stair and the seating; where the stair could transform itself to provide seating. 
Another idea explored the inversion of the use of the courtyard as the interior space into an open bedroom 
space. This strategy employed the transformation of multiple elements as a tactic to create new types 
of spaces. This method addressed the changing social structures but did not use the earthquake and 
reconstruction as design motivations. 
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Creating new spaces from support Altering views and entraces using support Altering pedestrian circulation 
materials 

Adding transparency on solid surfaces Transforming damaged structure to create new Adding structural componensts to transform 
spaces building details 

The third design strategy used the earthquake as a design opportunity. As a resulf of the earthquake, 
many buildings were left structurally unstable. To reconcile this, people either used various means of bracing 
to support the structure, entirely abandoned the structure, or have continued to use the buildings in its state 
of usability. This method explored the spaces created by these means to make buildings safe to be around 
and to inhabit. The design exploration included using the bracing system as a distinguished circulation space 
or the introduction of a new program in the spaces created. Another tactic was to add structural material and 
create new intentional spaces. This method provided the most opportunities for the exploration of design for 
resilience. 
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Design Strategy: Traditional Elements Defining Structure 

Design Strategy: Structural Intervention Defining Function 

Within the third strategy, two tactics were used for the design proposals. In both tactics, structural 
elements were added to provide a safe and habitable environment. The two tactics differed in the way in 
which they were deployed and the functions they served. In the first tactic, traditional and architectural 
elements determined the structure. The inherent suggestion of the element provided the framework and a 
possible implementation of structural elements. This method takes culture into consideration and explores 
design options that serve specific functions within the homes. 
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Design Strategy: Traditional Elements Defining Structure 

Design Strategy: Structural Intervention Defining Function 

The primary function for the second tactic is structural. Structural integrity is the first priority in which 
cultural program is an addition. Within this method, the primary goal is to create a more structural building 
which may then apply to other elements and spatial conditions within the home. These two tactics were 
explored with the help of models created at 1’ 0” = 1/8” scale. A sectional model with imperfections served 
as a base for the interventions to be deployed. 
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Documentation 

The design proposal was further explored through documentation of homes within the Kathmandu 
Valley. The documentation process focused around the settlements of Patan, especially that of the two 
villages Khokana and Bungamati. Photographic documentation of the damaged buildings was the primary 
source of information. The images were further categorized by the level of damage these houses suffered in 
the earthquake. Three categories were established in the process: demolition, partial demolition, and retrofit 
or renovation. These three categories are described with a set of criteria with potential for renovation. 

Demolition: 

Structures in this particular category require complete demolition. The cost of renovating or trying 
to salvage these buildings would cost around the same as compared to building from scratch. 
These buildings, often in a negligent state, are left to decompose slowly over time. These buildings 
have structural damages that require significant work with unknown performance during the next 
earthquake. 

Partial Demolition: 

Structures in this category have some damages where a part of the building require demolition to 
better its chances of withstanding another earthquake. However, unlike the first category, the main 
structure of the building is still structurally sound. Although some demolition could be beneficial for 
the structural performance, a majority of the building could be retrofitted instead of demolished. 

Retrofit or Renovation: 

The building only faced minor destruction and could be renovated using structural interventions with 
possible retrofitting. The cost of demolition and reconstruction is higher than the cost of retrofitting. 
This method may call for innovative, structural restructuring that may not necessarily remain true to 
the original methods of construction. Homes that have smaller cracks allow for possible opportunities 
to provide a stable structure that will perform structurally well in the next possible earthquake. 
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Buildings for Demolition 
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Partial Demolition Category 

Although mostly structurally sound, elements of the building need to be replaced. The structural 
integrity of the home is sound and will be able to withstand another earthquake. For the building to be 
eligible for renovation with partial demolition, a major part of the home should be intact for rebuilding 
purposes. 

Criteria: 

• The foundation is intact and structurally sound 

• The first floor of the house has little damage. Ideally, the second floor should still be intact 

• No buckling of the column and beam structure 

• No large cracks near the structural columns 

• Beams on the first and second floor should not be deflected 

• Headers for doors and window and the first floor show no major damage or cracks 

• No rotten timber and wooden structure on the main structural frame of the house 

• Damages to the infill masonry can be replaced 

• The brick could be reused with replaced mortar 

• The roof structure could be replaced as a separate structure or a pre-assembled part 

• No additional damage, apart from the ones inflicted from the earthquake, has occurred over the 
course of time 

• The residents have attempted to remedy some damages to prevent further damage 
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Buildings for Partial Demolition 
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Renovation and Retrofitting 

No major structural damages occurred during the earthquake and retains its structural identity. The 
cost of demolition is higher than retrofitting and renovating the structure. 

Criteria: 

• The foundation is intact and structurally sound 

• All floors of the house are still intact 

• No buckling of the column and beam structure 

• No large cracks near the structural columns 

• No deflection of beams 

• Headers for doors and window and the first floor show no major damage or cracks 

• No rotten timber and wood structure on the main structural frame of the house 

• Cosmetic damages suffered on the facade 

• Damages to the infill masonry can be replaced with retrofitted element 

• The bricks may be replaced with new material or a new material may be added 

• The roof is structurally sound and does not have any form of water damage 

• No additional damage, apart from the ones inflicted from the earthquake, have occurred over the 
course of time 

• The cost of demolition and rebuilding is higher than the cost of retrofitting 
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Buildings for Renovation or Reconstruction 
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This process of documentation allowed for exploration of structural and cosmetic damages reflecting 
the potential design work that could occur in such situations. Through a process of examination of the issues 
identified- either by their structural failures or failure point, and the type of failure, a new design solution may 
be introduced for strengthening the structure. Among the damages, windows proved to be among the failure 
points. Cracks along the mortar and the façade indicated a need for renovation and possible reconstruction. 
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Window Documentation and Drawing 

The windows of the Newar house have varied and have changed over time. They are, however, among 
the most detailed aspects of the house. The traditional lattice window has changed over time and includes 
a variety of window types. Four different window types are explored through construction drawings. These 
drawings provide the details on the placement of the windows, the framework, and the masonry work around 
the frame. These windows were explored through its function, location, and materiality. 
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First Floor Window 

The window of the first floor (chelli) of the Newar house is a simple timber-framed window. This 
particular example is of a sattal, a rest house in the village of Bungamati, located south of the city of Patan. 
The window has a small square opening. The top lintel extends across the window and is integrated into the 
brickwork. 
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Recessed Traditional Window 

This window is a variation of the traditional tikijhya windows of the Newar houses. The window is 
located on the second floor of the Newari house, serving the bedroom spaces. It uses a stepped lintel above 
the opening, with a larger opening towards the interior, and a smaller opening on the exterior. The window 
has a hinged frame that opens towards the interior. The window frame is aligned with the exterior wall, 
resulting in a recessed opening. 
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Operable Traditional Window 

This is an example of the latticed window frame and features a window bench. The window is located 
next to the sajhya. This window lies close to the floor, with a low seating, and a guard for protection. It could 
include an overhead latticed shutter, or a hinged shutter for privacy. The lintel is slightly tapered for the 
shutter to latch onto the ceiling. 
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Operable Wooded Framed Window 

In a modern take of the traditional window, this particular window is more common in newer 
buildings, especially those built using reinforced concrete. In this particular case, the window replaced the 
traditional sajhya bay windows with a transparent glass and wood frame. These windows open outward, 
unlike the latticed windows. They are supported on a thin wooden window frame fitted into the thinner 
masonry walls. The decorative features and wood carvings are absent from the window. 

The relationship between the timber frame and the masonry frame were explored through these 
window studies. The timber is fitted into the course of the brickwork. The traditional window frames used an 
exterior frame that was larger and ingrained into the exterior brickwork in each case. Among the four types 
of windows explored, the three traditional windows included a spatial feature on the window. The thickness 
of the unreinforced masonry wall allowed for program between these walls, in the intermittent spaces of the 
wall and the window. This thesis explores the possibilities for strengthening the recessed traditional window. 
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Massing Design Studies 

Strengthening through an additional element was studied by massing diagrams. These diagrams 
explored the basic window, in its simplest of forms, as a rectangular opening in the solid wall. Three 
strategies were deployed to understand the implications of what an additional element would hold to 
enhance the window and its structure. 

Planar, Volumetric, and Linear Massing 

The massing explored three different possibilities for structure: planar, volumetric, and linear. These 
explorations followed a series of functions. The first set explored the use of the basic planar, volumetric, and 
linear components on the window. The components engaged only the window space, replacing the frame 
with the three component types. 
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Integrated Interior 

Integrated Interior and Exterior 
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The second function explored the use of this in a more integrated version. The studies included two 
sets of the Integrated Interior, and Integrated Interior and Exterior. These studies engaged the window and 
the interior space as a method for strengthening the structure. In addition to addressing the window itself, it 
also addressed the wall near the window as an important component for structuring and strengthening the 
window. 
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Integrated Interior- Multiple 

Integrated Interior and Exterior Multiple 

The third function explores form through multiples of the integrated components. The planar, 
volumetric, and linear components are multiplied within the frame of the window. 
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Integrated Interior- Folding Type 1 

Integrated Interior and Exterior- Folding Type 1 

The forth function explores the form of folding around the window. It produced two sets of drawings; 
Integrated Interior Folding Type 1 and Integrated Interior and Exterior Folding Type 1. The folding occurred 
along the frame of the window. It engaged the frame of the window as a component for strengthening the 
window as a whole. 

61 



Integrated Interior and Exterior- Folding Type 2 

Integrated Interior and Exterior- Folding Type 2 

The fifth function explored folding in a different direction, engaging the window and the wall. Two 
sets of massing, Integrated Interior Folding Type 2 and Integrated Interior and Exterior Folding Type 2 
explored the variation of folding engaged in a side of the window and the adjacent wall to provide structural 
strengthening. 
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Design Exploration through Massing 

The massing diagrams hinted at a possible way of exploring the window as a spatial feature. The 
planar and volumetric exploration resulted in spatial conditions through which the human body could engage 
with the window. Consideration was given to the human body, and its potential use of the space. Using the 
massing studies, design exploration consisted of three different variations. The designs attempted to create 
a space for the body to engage, while providing support for the human body. It aimed to activate the window, 
engaging both the interior and exterior of house. Design 1 

Design 1 Design 2 Design 3 
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Design Axonometric 

Planar Integrated Interior and Exterior Folding Type 1. 

This design included the folding of the planar elements at the corner, producing four components 
to tie the window frame into the masonry wall. Through this design, the window was activated in both the 
interior and exterior, allowing a more fluid movement in between. 
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Interior Elevation Section 
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Design Axonometric 

Design 2 

Volumetric Integrated Interior 

The design used a more solid masonry construction as a method for providing structural stability to 
the window while serving as an extended bench feature. The shape of the volume could be adapted to fit the 
various needs and activities of the users. 
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Design Axonometric 

Design 3 

Planar Integrated Interior and Exterior Folding Type 1. 

This design explored a variation of the massing study through which the planar surfaces could be 
structured through the planar attachments into the masonry through bolted features and cables to hold 
the planar elements in place. The design adapts to the needs of the homeowner and provides independent 
spaces for personal use. 
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Interior Elevation Section 
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The Weave 

The lattice of the traditional window is comparable to that of the weaving. The design featured in the 
traditional window mirrored that of a weaving pattern, both within the timber itself and between the masonry 
work and the timber frame. The rafters protruding outward and visible through the façade could also be 
referred to as a weave of the timber and the masonry structure. 

Weaving Building Patterns 
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Weave Detail 

This weave, the movement of the timber in three different directions, became a basis of the final 
window design. Using the recessed traditional window as the framework, the weaving of the timber was 
introduced to strengthen the window. The weave refers to the use of timber framing, as a structural strategy 
integrated into the brickwork to strengthen the window. The timber joints are a three-point connection. Each 
connection links the timber structure with adjacent timber structures oriented in a different direction. 

The stepped angled design of the traditional window provided the design framework for the window. 
The stepping of the timber structure provided an opportunity for a more intricate design, or a more intricate 
weave of timber to support the weight of the masonry. Weaving patterns explored the different design 
resolutions for the window design. 
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Proposed Window Design 

The weave of the timber is further integrated into the weave between the timber lintels and the 
bricks. The second form of weaving, between the timber and the masonry, created a second layer in the 
ideology of the weave. The design explores the possibility of integrating a timber weave on to a brickwork and 
the masonry wall in the traditional unreinforced masonry houses. The addition of the timber bracing between 
the two floors, and the horizontal integration of the timber allows for structural strengthening in the creation 
of the window. Further exploration is required to test the resiliency of strengthening the window alone, or to 
use the framing in the construction of the masonry wall. The weave of the structural elements mimics the 
traditional weave of the tikijhya windows of the Newar homes. 
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Stepped Timber Weave 

Weaving of Brick and Timber 
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Design Axonometric- Variation 1 
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Section- Variation 1 Interior Elevation- Variation 1 
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Design Axonometric- Variation 2 
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Design Axonometric- Variation 3 
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Design Axonometric- Variation 4 
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Design Axonometric- Variation 5 
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Social and Cultural Preservation 

Traditional windows hold social significance connecting the residents to the exterior. The residents 
could talk to people on the streets and in the courtyards without leaving the house. The windows stimulated 
a social interaction, connecting the public to the private and vice versa. The social aspect of the window 
has disappeared in the new design. Windows, although still functioning as a source of natural light, have 
lost much of their cultural significance. Restoration through carved windows on the exterior does not restore 
its lost cultural value. Through the weaving design in the unreinforced masonry wall, spatial features of the 
wall could be preserved. The window retains its social use, encouraging interaction within the architectural 
element of the house. The window, through its design, and the integration of the window bench, does not 
only engage the traditional of activities but rather allows for variation and social setting. 

The creation of an intermittent space suggests an inhabitable space. An exploration of frame and 
shutter condition explore the possible uses and interactions of the window. The frame and the shutters 
for the window could be customizable, depending on the desire and the aesthetic of the homeowner. The 
window can suggest an open connection from the interior to the exterior without any barriers in between 
through the opening of the window. The scenario suggests the window as a more public rather than a private 
space. 

In a different scenario, the user may close the window and chose to engage only within the interior. 
By closing the window, all of the outside cannot penetrate into the home, allowing the home life to remain 
private. In a different possibility, by constructing a frame on both the exterior end of the wall and the interior 
end of the wall, the user may dwell in the window space itself, seeking privacy from both the interior and the 
exterior. 

These spatial conditions can also be explored through a variation of window frame designs. The 
frame around the window could be adapted depending on the type of window the homeowners choose 
to build. These frames may include the traditional overhead lattice shutter window, or even the glass-
incorporated, wooden-framed windows. 

Regardless of the frame, the window aims to preserve the social culture rather than just the 
architectural features. The cultural heritage is given more importance in the construction and preservation of 
the traditional homes. 
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Spatial Section and Window Frame-Variation 1 
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Spatial Section and Window Frame-Variation 2 
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Spatial Section and Window Frame-Variation 3 
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Spatial Section and Window Frame-Variation 2 
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Spatial Section and Window Frame-Variation 3 
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Conclusion 

The final design of the traditional window integrates the social and cultural importance of the 
window as an important aspect of preservation. The changing cultural practices, driven by the changing 
urban setting, has eliminated the social interactions between public and private life. The design of the 
woven window aims to preserve the social interactions that take place by the window and the street below. 
The design of the window itself takes precedent from the lattice window, adapting it through structural 
intervention resembling a weave of the timber structures. This structural intervention and connecting the 
window structurally to the rafter allows for the window to be constructed in the unreinforced masonry home 
with relative structural integrity. The timber structures utilize a recognized building material for renovation or 
rebuilding effort. Although the window is simplified with certain details, the wood carving or the millwork can 
still be integrated into the framework. The overall aim for the window is not the restoration of the traditional 
window as is, but rather the preservation of the space and the social function of the window. 

This approach to preservation is unlike the conventional approaches to preservation in Nepal. While 
approaches for preservation are centered around the restoration and renovation, this method does not 
try to reproduce the traditional windows as is. Large structures and cultural heritage site and temples are 
given importance in the architectural preservation in Nepal. The thesis derives at another method for the 
preservation of the traditional home. It encourages the preservation of not just the architectural elements, 
but also the social elements of the Newar culture. 

The design explored one form of the traditional Newar window. Further exploration could look for 
possible solutions on the different types of windows of the Newar house. Possible exploration could also 
occur with the joinery of the timber structures rather than a pinned connection and resolving the weave 
within the joints. It could also explore various other forms of weaving patterns to create more different 
windows and spatial variations. Other possible designs could evolve around the frame and the integration of 
the finesse of the woodcarving.  Research into the behavior of the windows in a seismic activity would further 
the design and also provide the information necessary to optimal joineries. With new exploration, the design 
of the traditional Newar window could adapt, evolve, and play a crucial role in preserving the social culture of 
the Newar culture. 
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Glossary 

Āgama: Shrine Room 

Appā: Bricks 

Bahā: Buddhist Monastery 

Bahā-bahī: Buddhist Monastery 

Baiga: Attic 

Bha: Carved window frame 

Che: Untouchable 

Chapro: Pode House 

Chelli: First floor 

Chen: House 

Chhapajhya: Small window with a large frame 

Chowk: Courtyard 

Chwata: Third floor 

Cuku: Courtyard 

Dega: Temple 

Dhoka: Gate 

Dhali: Floor beam 

Duāga: Central wall 

Durbar: Palace 

Galli: Alley 

Ghar: House 
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Guthi: Social group 

Jag: Foundation 

Jhyas: Window 

Kaci: Terrace 

Kotha: Rooms 

Mandapa: Hall 

Mandir: Temple 

Mātā: Second floor 

Māth: Hindu Priest house 

Musi: Rafters 

Pāti: Public Rest houses 

Pyeta: Forth floor 

Sājhyā: Living room window 

Sattal: Public Resthouses 

Suku: Straw mat 

Tikijhyā: Latticed window 

Vihāra: Monastary 

Yala: Patan 
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