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Foreword

The series of Heritage Homeowners Preservation Manuals for UNESCO World Heritage Sites has been produced in response to the growing need to ensure the sus-
tainable conservation of historic towns of Outstanding Universal Value.

The Homeowner’s Manuals have been developed within the framework of the "Integrated Community Development and Cultural Heritage Site Preservation
in Asia and the Pacific through Local Effort" programme (LEAP), which strengthens local community involvement in heritage conservation. The manuals
aim to build local capacity in heritage preservation by training homeowners to maintain their historic properties using appropriate conservation approaches.
The manuals present a synthesis of traditional building techniques and modern conservation science. They codify time-tested methods adapted to each type
of structure using indigenous building materials and techniques. The manuals have been developed in conjunction with local heritage managers and national
conservation experts, who will also be involved in training local stakeholders.

This first volume focuses on the Kathmandu Valley World Heritage Site, which is comprised of seven groups of monuments and buildings, including the
Durbar Squares of Hanuman Dhoka (Kathmandu), Patan and Bhaktapur, the Buddhist stupas of Swayambhu and Bauddhanath, and the Hindu temples of
Pashupati and Changu Narayan. It is hoped that the Homeowner’s Manuals will strengthen the conservation ethic and contribute positively to the long-term
sustainability of the Kathmandu Valley.

Richard A. Engelhardt
UNESCO Regional Advisor for Culture in Asia and the Pacific
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This manual offers guidelines for the repair of traditional old
buildings to homeowners. This document is subject to revision
from time to time, including when new technical solutions are
developed. Suggestions from homeowners are most welcome.
Because this is the first document of its kind, there may be
mistakes or better solutions. The information provided in this
document might not work in all conditions. Some issues will
have to be solved case by case s sitn.

Any repair or restoration works carried out on historic houses
should respect, retain and restore the original elements. We
request all the homeowners in the World Heritage Site, as well
as in historic areas in the Kathmandu Valley, to read this doc-
ument before any change, renovation or addition is made to
historic houses (private ot public). Thank You.

SAVE THE VALLEY
FROM BECOMING AN URBAN SLUM,
AN INVESTMENT FOR FUTURE GENERATIONS
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DO WE WANT TO KEEP OUR HERITAGE
ONLY IN PHOTOGRAPHS, NOT IN REALITY?

All the illustrations (photographs and drawings) are by the
author unless otherwise mentioned in the caption.
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INTRODUCTION

WHAT IS THE HOMEOWNER’S MANUAL?

The Homeowner’s Manual is a practical guide to repairing,
restoring, renovating and consolidating historic houses for con-
tractors, technicians, and especially for homeowners. The man-
ual is a comprehensive compilation of modern scientific con-
servation methods and traditional building techniques which
should be used in conservation projects.

The Homeowner’s Manual is published by UNESCO. Within
the framework of the UNESCO Local Effort in Preservation
(LEAP) Programmme, the manual will provide local stakehold-
ers and homeowners with basic knowledge, which is critical in
making informed decisions about conserving historic houses.

The purpose of the Homeowner’s Manual is to:

1. provide solution to repair their houses in the best and
most affordable way;

2. provide references for international standards of best con-
servation practice;

3. facilitate communication between homeowners and con-
tractors and identify conservation priorities and appropriate
methodologies;

4. provide further resources to enable appropriate sourcing
of materials and skilled craftsmen as well technicians.

Why repair historic houses?
Historic buildings were constructed over long periods of

time in different religious, social and cultural contexts. They
were built during the reigns of different rulers and are illus-
trations of traditional architecture, which shows their value
as cultural heritage and examples of how the buildings were
constructed during those periods. It is important not only to
preserve old houses, but also to preserve them using the tra-
ditional methods of construction, preserving as much of the
authentic historic fabric as possible. Generally people think
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that if an old house is demolished and then reconstructed in
an old style, using some historical elements, it is still tradi-
tional architecture. They never realize that once a building is
dismantled, it is unavoidable that it will lose most of its his-
toric value. There is a misconception that a new house built
with some carvings is traditional architecture.

The numbers of buildings which survived the 1934 earthquake is
small, although there are some which date from the 17th century.
Many houses were rebuilt after the 1934 earthquake in a traditional
manner with traditional techniques and materials. At that time mod-
ern methods and materials were not available in the Kathmandu
Valley. There was influence from neo-classical architecture, which
was an acceptable mix with traditional Nepalese architecture, as
opposed to today's modern cement concrete multi-storey blocks.

Many of the old houses in the valley, even those quite hum-
ble, are of comparable quality to Nepal's traditional palaces,
but sadly many people do not value these buildings and
would prefer new houses built with concrete construction.

High quality woodcarving is a principal feature of traditional
architecture of Nepal. Traditional architecture of the valley
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Fig. 1. Palace and private house.

Left: Patan Darbar Square. Patan was less damaged than Kathmandu
and Bhaktapur Darbar Squares, which required more rebuilding after the
1934 earthquake. Right: Long house, Bhaktapur Darbar Square. A fine
example of a 17th century building. There are still many buildings which
are as high quality as palaces.
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often contains work of high artistic value. Metalwork and
other crafts are often seen in traditional buildings. All these
crafts are reflected in the long tradition of a culture centered
on Kathmandu Valley's compact towns.

One of Nepal's major potential economic resoutces is
tourism, which is already a part of our culture. Many tourists
are coming to Nepal to study and enjoy its extraordinary cul-
tural heritage and unique traditional architecture.
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The vast majority of new buildings is not structurally sound.
Generally homeowners do not consult structural engineers or even
follow basic building rules. As Kathmandu is in an earthquake
zone, it almost certain that a total collapse of the building would
occur were an earthquake to hit, with the resulting loss of life. Few
new buildings have adequate seismic strengthening, Without the
involvement of an engineer, the size of the columns, beams and
the reinforcement used are generally recommended by the con-
tractor or masons based on previous works. Homeowners with no
experience in these matters accept this and believe them to be
right. Little thought is given as to what will happen during an earth-
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Fig. 2. Detail of palaces and private houses.

Left: Hanuman Dhoka Palace. Kathmandu Darbar Square. A royal cor-
ner window - a fine example of wood and ivory carving with metal work.
Right: Svatha Corner Window House, Patan. A rare, carved timber cor-
ner window in a local residence. Important historical elements are still

intact in palaces as well as private houses.
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quake or some other event, which might cause movement in the
structure. We can see many buildings of different heights with the
same sized columns and beams using the same amount of rein-
forcing steel. Even without being an engineer this should appear
strange, but then the upper floors may be even cantilevered out
making structural madness. There ate of course bylaws governing
structural design but these are never taken setiously. It has become
a mere formality, for obtaining a building permit, rather than real
structural design work.

The present trend of building modern multi-storey houses,
illegal constructions and encroachments, after demolishing
old houses in the valley, is creating an urban slum - a city
where safety, public utilities, access and a pleasant living
atmosphere cannot be maintained. The long-term effect will
be to decrease property and house values. Illegal, tall build-
ings, especially in the Darbar Squares, are destroying the
beauty of the skyline, which was largely intact until a few
years ago. Today ugly new houses block views of temples.
Previously people never built their houses higher than tem-
ples, even there were no bylaws, but now almost all the hous-
es are taller than temples.
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Fig. 3. Juxtaposition of old with new bouses.

Elevation of honses on one of the lanes in Patan. There is no relationship and sympathy
Jor old houses when building new cement concrete structure. Photo: Italian student's proj-
ect work.
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CHAPTER 1

CONSERVATION AND CONTEXT

1.1 Basic Principles of Conservation

The term "'minimal intervention' is often used when referring
to renovation and repairs of historic buildings. Minimal
intervention means causing minimum disturbance to the
original fabric when repairing a building, It involves discrete
repairs and localized reconstruction using the original mate-
rials and methods as well avoiding unnecessary cost.

The Preservation of Authenticity

The word 'authenticity' has many facets - authenticity of
structure, authenticity of method, authenticity of materials
etc. When considering a restoration project it is important to
assess the value of the materials, which were used in the con-
struction of the building in question. For example, a length
of wood, which is old and decayed at one end could either be
entirely replaced at great expense or repaired at half the
price. The cost of rebuilding will far exceed the cost of
repair, and this will save historic elements, even a small piece.

Why repair in situ instead of rebuilding?

Historical buildings are valued because of their age, configu-
ration, historical matetials and construction techniques,
which are lost upon demolition and inappropriate reconstruc-
tion. Most buildings can be repaired i sitn, without total dis-
mantling. Archaeological evidence contained in historic build-
ings is lost, even if the original materials are reused. If dis-
mantling is the only solution, all the existing details should be
recorded in photograph and technical drawings.

The importance of associated materials

Rebuilding inevitably destroys associated materials such as
plaster works. Not only associated materials are under threat,
but also many other details such as built-in cupboards, blind
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windows, decorative niches, pilasters, etc. We risk losing
some of these which can never be replaced in the same orig-
inal high-quality way.

Importance of using traditional techniques and materials
The key to good conservation is the correct handling of tradi-
tional matetials and observance of traditional building tech-
niques, which have been developed over hundreds of years to
suit the local environment. Modern conservation techniques also
need to be used, particulatly for 7z situ repairs. Buildings may
sometimes be distressed to an extent that the traditional con-
struction system no longer functions propetly. In these cases
modern techniques will need to be used.

1.2 World Heritage Site (WHS)

Granting of WHS status to our cultural property is an indication
that our heritage is seen as not just of local importance, but as
being a relevant part of the cultural property of the whole world.
The interest of many foreign academics and historians in this place
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Fig. 4. Repair in situ saves bistorical fabric.
Left: Aki Baba, Patan. One of the intact courtyards with wall paintings on the exteri-
or surface of the walls beside the windows. Such wall paintings and other ornamental

works are routinely lost during reconstruction of buildings. Right: People do not bother
to stick pamphlets on the paintings or demolish buildings with any important paintings.
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reflects the importance with which our hetitage is regarded from
outside. The existence of the WHS brings recognition and the
prestige to the country as well potential tourist income.

Our ancestors have produced a culture which is unique in the
World. These monuments were made when there were no
mechanical and technical facilities and were handcrafted to a
high quality and in a vast quantity. Today we are not under-
taking such work on houses or monuments and appear to be
unable to keep them intact. Every day we are losing them and
with them the connection to our ancestral past.
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Fig. 5. WHS of the Katbmandu Valley. Map of the Master Plan for the

conservation of the cultural heritage in the Kathmandu 1 alley.
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There are seven Monument Zones (MZ) in the Kathmandu
valley. It is a very prestigious matter to have seven MZs in a
small valley, all of which were inscribed in the World
Heritage List in 1979. These MZs include two Buddhist
monuments (Swayambhu and Bauddhanath), two Hindu
temples (Pashupati Nath and Changu Narayan) and three
palace complexes (Kathmandu, Patan and Bhaktapur).
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1.3 Urban Context

Heritage conservation management

Uncontrolled development is not only having an effect on the
visible heritage but also results in poor living conditions and
inadequate services, such as poor water supply and sewage
disposal. The cumulative effect of this is major pollution of
the environment. The row of old buildings illustrates the har-
mony of the traditional architectural city created by 3-4 storey
houses, always with sloped roofs. All the plinth levels and
floor levels are same. The skyline of the houses is similar. The
current trend to build high ceiling heights in the city core is
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Fig. 6. Harmony of traditional architecture.
Top: Intact street elevation of Bhaktapur houses. Bottom: The row of old buildings
shows the harmony of traditional architecture of the Kathmandu Valley. Drawing: W.

Korn. Traditional Architecture of the Kathmandn 1 alley.
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destroying the harmony between adjacent new and old build-
ings. There is no doubt that property values at such unsightly
juxtapositions of new and old building must decrease in the
long term. The historic scale and harmony of buildings is dis-
rupted by the raised plinth level. When rebuilding a house,
owners always make the plinth height higher than neighbors
houses out of competition. In some cases plinth heights are
raised to match the increase in road levels, which are raised
higher each time the road is re-surfaced. Many of the lanes are
too narrow for emergency vehicles to access because steps
leading up to the new, higher plinths extend onto the roadway.

Maintenance of the old buildings will extend the life of these proper-
ties and repair and renovation will assure their continued usefulness in

Conservation and context
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Fig. 7. Continuity of building lines.

Left: Tangal Tol, Patan Darbar WHS. The continuity of the old building's horizontal
lines are broken by new building. Right: Naka Babil, Patan. Old three floors are equal
in height to the two new floors.
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Fig. 8. Building beight.

Golden Temple lane, Patan Darbar WHS. New skyscraper built just beside Kathmandn
Valley's most important Buddhbist monastery Kva Baha. This example shows how unsym-
pathetic the new skyscraper is to its older neighbors: the three floors of the new building
are equal in beight to four floors of the older house next to it. Drawing: 2nd year stu-
dent of the Institute of Engineering as a training course in architectural documentation.
1993.

centuries to come. Maintenance of buildings and the timely repair of
a defect when it appears can often negate the major cost of rebuilding,
Some people undertake maintenance but the lack of quality contrac-
tors to do the work makes it very difficult. More often than not the
repairs are carried out in a poor mannet, which hastens the decay of
other elements of the building. There are too few restored old
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Conservation and context

Fig. 9. Repairing old houses to maximize comfort.

Top: Pradhan House, Patan Darbar WHS. It is possible to change old buildings into
sophisticated living spaces. An example of interior of an old house, adapted for modern
living. Bottom: Kuthn Matha, Bhaktapur. Many of the old houses have been adapred
Jor different purposes, such as this matha which was used as a school building until the
last decade. Now it has been converted into a residence with interior and exterior improve-
7en1S.
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houses to setve as examples, so owners ot buildet/contrac-
tors do not appreciate how easy repair is, nor the high stan-
dard to which they can be restored.

Proper use of space is required for the management of the historic
town core. For example, incompatible businesses, such as those
which demand large volumes of transport to enter the historic
streets, are potentially damaging and should be relocated elsewhere.
Businesses, which produce an excessive amount of noises or objec-
tionable odors are inappropriate in a area earmarked for tourist
development and should also be relocated. Illegal high-rise build-
ings increases density of population, which puts strain on the pub-
lic utilities of histotic town, such as sewerage system, garbage dis-
posal, water supply, communications and electricity.
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Fig. 10. Vertical division of the bouses.
Left: A historical three bay window drastically cut after vertical splitting of the house.
Even though the left side storey heights were not changed, the window was still cut verti-

cally and removed. Right: In the new construction the floor height of the right side of the
house was changed so it was not possible to keep the window. One common thing to be
noted, while house is divided vertically and reconstructed one of the portion never consid-

ered, how it was built and everything sliced ont including major structural elements.
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1.4 Architectural Context

Management of the space

Everybody wants to have modern facilities and renovations to
their houses. Families are dynamic and members grow up, so
more living space is required. Most people are not able to
afford new land or larger houses so will try to accommodate
the growing family in the same house somehow. The only solu-
tion, homeowners think, is to rebuild in new modern materials
with minimal wall thickness, but there are other solutions too.

Traditionally in Nepal property is given to sons by dividing
the multi-storey family home vertically and a portion being

Conservation and context
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Fig. 11. Cantilever and building beight.
Left: Walkhn Tol, Patan. Cantilevered upper floors of the new buildings especially in
the narrow lanes almost tonch opposite buildings, which close lanes as a tunnel. Illegal

cantilever in the narrow lanes mafkes street almost dark. Right: Lack of proper earth-
quake proof structural reinforcement mafkes new tall buildings in risk not only for the peo-
ple in those buildings, but also for neighboring buildings and people. Every additional floor
increases the risk of collapse in earthquakes, especially given the present poor standards
on hazard construction.
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allocated to each son. This is a great risk to old houses. If one
of the sons wants to reconstruct their house, they will just cut
the building vertically with no thought to the structural or
artistic implications. For this reason, many important histori-
cal elements have been lost. Once the house is divided verti-
cally, the requirement for a stairway partition walls and lobby
in each home means wasted space. This makes the living
space more smaller. Horizontal division is not in practice.

1.5 Uncontrolled Development

The things which make the traditional style of architecture in the
Kathmandu Valley (unique balance, proportion and quality) are
missing from modern structures being built. It is understandable
that people want new things and better standards of living, Also,
that people are more interested these days in rebuilding their old
houses using 'modern’ matetials and methods. Many buildings
are being ripped down due to the scarcity of accommodation.
Again, this is not always the answer and the need to explore all
possible options must be made because in certain areas the dem-
olition of buildings is not an option. The better utilization of the
space is usually the solution. Buildings which are rebuilt often
have minimal walls structures, more storeys and illegal cantilevers
out over the main streets or public courtyards. The cantilever is
also an encroachment into the public spaces, which is potential-
ly dangerous as earthquake safety factors have rarely been con-
sidered. In the narrow lanes, streets are very dark owing to tall,
multi-storey buildings with illegal cantilevers. The upper storeys
are also built dangerously close to electricity poles.
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CHAPTER 2

UNDERSTANDING YOUR BUILDING

It is very important that before you go through any interven-
tion for your house, you have to understand the building well.
How was it built, what was the concept or system of an old
house? Usually it is not easy to compare with other houses
(basically facade elements and details have no comparison,
but construction techniques have similarities), because each
and every house is different. That is why our architectural
heritage is extraordinary and rich.

The traditional architecture of the Kathmandu Valley is
brickwork built with mud mortar and timber-framed struc-
tures. Looking from the outside of any old building, any one
can identify what type of house it is. The facade identifies the
type of house, cither as private, public or as a palace.
Nowadays, the function of buildings cannot be identified
simply by looking at them.

2.1 Building Type

For basic classification houses can be categorized as follows:

a. Malla period (1200 - 1769)

This is the most valuable period of the traditional architec-
ture of the Kathmandu Valley, for which Nepal is known all
over the world.

Wherever possible symmetry was the main design issue on the
facades. Where the ground floor is not used as shop front or a
workshop, this section of the fagade remains quite simply exe-
cuted with a low narrow door and one or two window on
either side. Any irregularities in the ground floor facade due
to a door or row of columns are not repeated in the upper
storeys, which are arranged independently in symmetry.

Understanding your building
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Fig. 12. Cross section of house.
Section of typical Newari house with their local names. Drawing: N.
Gutschow. Newari towns and buildings.
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kA

Fig. 13. Elevation of house.

Elevation of typical urban house, an example of Newari traditional archi-
tecture with their local names. Drawing: N. Gutschow. Newari towns and
buildings.
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A central wall normally divides the ground floor into two
narrow rooms, of which the front room is usually a shop
front or workshop.

The first floor is used mainly for bedrooms. Also as in
ground floor two rooms are created by a central wall. To keep
the privacy from the outside, this floor usually has only fixed
lattice windows.

The most important communication to the street other than
the ground floor door on the front facade is decorative bay
window on the second flootr. It has window bench and its
latticed window shutter is openable. This floor is the main
living and family room. A row of twin columns takes the
place of the central wall to create a larger space in the house.

Third (attic) floor is used as kitchen, dining and shrine area. It
makes sense to have kitchen on the top floor when people use
firewood for cooking, so smoke doesn't go through the whole
building. Same as on the second floor a row of columns is
found in the center to hold the ridge of the building.
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Fig. 14. Shab Period Houses.
On the first floor, lattice windows are still kept but in vertical proportion and the second

Sloor windows besides sanjhyal also became vertically proportioned.
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b. Shah period (1769 - 1846)

In the beginning of this period most of the houses were still
built in Malla Period style, but enlarging in proportion.
Only sanjhyah, now less ornate, was retained in its original
location on the facade. By the middle of this period there was
the influence of Mughal architecture, which may have intro-
duced stucco plaster in the valley for the first time.

c. Rana period (1846 - 1951)

Most of the outside influence arrived in the valley in this
period. Before the turn of the century the trend towards
lighter, larger and simple windows was introduced. These

F""‘“"*! > == i
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Fig. 15. Rana Period Houses.
Left and Middle: A typical example with vertical window and stucco plas-
tered facade. Top: Three units of the same windows used together to cre-

ate sanjhyah appearance on the second floor.
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window are vertical in proportion, sized about 3'x5'. Sanjhyah
was also replaced by the same type window, but in some cases
three of them were put together to give the same appearance
as sanjhyah. The fagade took on a vertical appearance, but still
an uneven number of windows per storey was retained
whenever the length of the house permitted it.

Houses from this petiod ate not considered as a monument,
but they are still better than modern cement concrete houses
and stands better with our traditional house as an ensemble.

The use of natural renewable products is always better for
human beings than many modern materials, not only for
environmental conservation reasons. Houses built from nat-
ural materials using traditional methods are normally more
suited to seasonal climatic changes.

The natural materials, such as brick and mud mortar used in
thick walls, are much warmer in winter and cooler in summer.
In another words the thick wall works as insulation. Many of
the constructions built today have thin walls. While they do
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Fig. 16. Transformation of facade: Facade showing typical changes on
facade from Malla to Rana period . Drawing: W. Korn. The Traditional

Architectural of the Kathmandu Valley.
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give more living space, the thin walls are not good for tem-
perature regulation and therefore, it is bad for the quality of
life of the inhabitants. A thin cement mortar wall does not
have the mass to allow self-regulation of temperature.
During the heat of the day, the small mass of the walls heats
up rapidly, as does the internal temperature of the house. On
cold nights, the wall conversely loses heat rapidly and the
internal temperature reduces. A cement roof on such a struc-
ture adds to it being hot in summer and cold in winter. In
old traditional houses a thick mud layer and jhingati roof act
as insulation.

2.2 The Role of Documentation

Documentation is the same as taking a snapshot of a build-
ing. It allows, for example, investigation into the authentici-
ty of structures as well as being a historical record at the time
of documentation. Documentation is a resource for higher
academic research, which can be used as a resource by own-
ers and academia alike. Documentation is essential so that the
planner of a renovation project knows as much as possible
about the building and can make decisions in an informed
way. Careful and accurate documentation can extend our
knowledge of a traditional building, allowing us to have an
accurate picture of what was there. Without documentation
it is very difficult to preserve authenticity. A building, which
has been restored without being properly recorded and
understood will almost certainly have reduced historic value
through ill-planned alterations to its historic fabric.

Documentation of the existing buildings

Surveys should be undertaken to record the condition of
buildings and are invaluable in helping to assess which parts
are at risk. It is recommended to have a measured drawing
and photos, which will allow to make future planning. Of
course it will cost to make measured drawings. But it does
not cost much to take a lot of pictures before and after the
work, which is a simple, cheap and useful thing to do.

Understanding your building
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GROUND FLOOR PLAN SOUTH ELEVATION

SCALE 17=§’

All the photographs should be taken with a standard lens, not
wide angle and should include measuring lines and tapes,
which will give future assistance in producing scaled drawings
and photogrammetric rectified images. All the external and
internal fittings such as doors and windows, however dam-
aged and fragmentary, should be noted and labeled on the
drawings and referred to in the photographs. These should be
used to ensure repaired elements match the original.

The building condition

While documenting the building this will come together. All
that is needed is a few more lines in the drawing or a few
more photographs to show damaged areas.

Documenting the conservation work itself

This is something similar to keeping your medical reports,
which will give you information in the future about what was
done/ changed before.
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Fig. 17. New houses.

Today's houses are built to maximize the use of the land they own. The
shape of the houses are not really comfortable and living spaces are lim-
ited.
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Documentation from historical resources

It is very unlikely to find historical documentation of private

houses, because there was no system to keep records. But if

possible, it is still desirable to look for the following informa-

tion:

a) Age of building

b) Original design of buildings, including any sketch or
drawings

c) Historic photos of the building

d) Oral and written account of the building

e) History of additions or alteration to the building
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Fig. 18. Documentation before reconstruction.

Left and Middle: Basantpur, Kathmandu Darbar Square. Privately
owned rooftop temple before reconstruction. Photo and drawing: E.
Theophile. Right: Sometimes even proper documentation does not
achieve the goal of maintaining originality. After rebuilding the whole
house, the original configuration of the temple was lost. The rooftop tem-
ple is now much smaller than original configuration, which makes the
pinnacle too large in proportion to the lower structure. Following recon-
struction, the lower section of the temple is not visible from the street.
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Kujhyah House; Plans, sections and elevations
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Fig. 20. Example of historic photo documentation.

Top left: Yetkha Aghache. Photo: M. Slusser 1968. Top right: Roof and
sanjhyah collapsed in 1988. Bottom left: Building repaired without san-
jhyah after collapse. Bottom right: after restoration by KVPT.
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CHAPTER 3

SETTING CONSERVATION OBJECTIVES

Before starting any work, the homeowner should think about
what will be the future use of the house? This will give the
direction for what to change or what to repair in the old
house. Generally houses can be adapted most easily if the
new use is not very different from the existing, This will
ensure minimum intervention and therefore minimize the
loss of original fabric as well being more economical.

3.1 Setting Conservation Objectives and Priorities
The following worksheet might be helpful to the homeown-
er to make decisions for the future use of the house.

1. What is the existing use of your house?

2. What future use do you have in your mind? (This is also
depends upon the location of the house.)

3. Do you want to think about what can be done minimal-
ly to get more advantage and at cheaper cost?

4. What are necessary changes for the same or new use?

5. How much to keep and how much to repair or
reconstruct? Does the proposed change in your house
affect any architectural, historical or cultural significance?

6. Is your house structurally capable to take new changes
or additions?

7. Is the future use compatible with the surrounding
context of the buildings?

8. Explore the ideas with consultant/architect.

9. What is your budget for repair/renovation? How much
proposed work can be done with your budget?

10. Check with the Municipality and Department of
Archaeology if solutions and changes are allowed
under bylaws?

Setting conservation objectives
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3.2 Advice on Alternative Use

The very best way to preserve buildings as buildings, as
opposed to museum objects, is to keep them in use. This will
involve modernization and renovation with or without adap-
tive alterations. The original use is generally the best for con-
servation of the fabric, meaning fewer changes. An under-
standing of the original layout and use of the building is an
important first step in the process. Adaptive re-use of the old
building may involve the introduction of new construction
techniques, but it is important that the structural integrity
and historical character of the building remain.

a. Proposals for tourist accommodations

Conserving a house does not need to be done purely on the
grounds of heritage preservation. According to the Venice
Charter, conservation is a 'means of safeguarding cultural
heritage, with the view to suitably adapting it to the society's
needs by a series of technical, legislative, financial, fiscal, edu-
cational and other'. The entire effort can by self-sustaining if
the houses are restored and put to productive use. This is
where the idea of 'adaptive re-use' or building recycling
comes in. Aside from turning the houses into income-gener-
ating assets, re-using the building 'could ensure its mainte-
nance, and therefore, preserve it'.
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Fig. 21. Adaptive re-use.

Left: Cupin Ghat Sattal, Bhaktapur. This privately owned community
building only used a few times a year is restored with some changes and
used as a traditional music school by Kathmandu University. Right:
Interior of attic floor, used for main studio.
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Buildings identified as being of outstanding importance
should be preserved in their original state, but alternative
uses could be found for many other buildings.

Hotels/Bed-and-breakfast lodges - Although there are
many modern tourist inns and guest houses in the valley, tra-
ditional dwellings could be adapted for tourists who like to
stay in historic houses. While some buildings and owners may
not be up to operating a large hotel, they could convert the
ground floor or extra space as a bed-and-breakfast or apart-

ments. This would generate additional income.

[ L

The food business is a

Restaurants /Fast-food centers.
good venture as people usually spend a larger proportion of
their income on basic needs. Some of the old ancestral hous-

es, if renovated, could serve in part as good gourmet restau-
rants, where people can experience fine and leisurely dining,
or fast-food centers for those who are always on the go.
Obviously this is not possible in all cases and does depend
upon the location.

Setting conservation objectives
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Fig. 22. Adaptive re-use of old houses.

Left: Shrestha House, Kulima, Patan. Right: Rajbhandari House,
Kwalakhu, Patan. Patan Tourism Development Organization, supported
by UNESCO, proposed to convert these two houses into new use. This is
a good start to inform people how they could earn money from old hous-
es without investing a large amount of money for new construction.
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Fig. 23. Adaptive re-use as a cafe.

Left: Jangam Matha, Dattatriya, Bhaktapnr. An old, ruined matha was restored for re-
use as a restanrant on the first floor and shop fronts on the ground floor. Adaptive re-use
of old houses could easily generate money for maintenance as well as return a good profit
to the owner. Middle: Bhailadyo Sattal, Tanmadhi, Bhaktapur. The restoration of this
sattal by the Bhaktapur Development Project, with some changes in the historical build-
ing for use as a small restaurant, became one of the attractions for local people and for-

cigners alike in Bhaktapur. Right: A house built after the 1934 earthquake in
Kathmandu Darbar WHS has been turned into a restaurant, which has become one of
the busiest restanrants in the center of the city.

Boarding houses - As Kathmandu continues to become the
center of business and government administration, migra-
tion, either transitory or permanent, will swell the population
and increase the demand for housing. Homeowners who are
not inclined to operate serviced businesses could still make
productive use of their buildings. These could be renovated
to serve the housing needs of small families or individuals.

38

frT 33 FHH T GRAIT GAdarTT

Al S T, AT, YT | GIeT QAT Hebedl HAATS TRATS TR AT
GIRICATA TR qfgeil Tedrar ST 7 98 ToATHT Tqe FAAH STAT JINT T
| GRHATSTAFT FTT TASINT TRGFT GRTAT GREEAIE AR AT THH T gRaIears
TE ATHET AT g | e doEr g9, dEd, WHEIT | 9EIqe e
TRATTATEIRT SfTETITF GTeATs FET BeaaerasT ard GARIcaT T T qTar Tgiar
BYHT GANT TRTH 4T T FFTGTAT AT STAdTH AT faefizesr are qff
Shied YT 9T | A FSEEST FRAR FHEAAT 9390 F qFE qfeg FATLGH
TSeT FRelE TRIAT GRAdT TRAT FF HET P U S TG U G |

TIEAT OREE - ST FISHTS! ATIR T TLHTT TUMEAFT Fv5
fag WX H, WO A1 wel Fg9rE Wee ME (T
TG 9T TG T AT ATATHH RS qESHS | qaT
Tfed F1 ATIR TH ToET O g¥lged ok I SATRAT
RETH SR HeAF AT T G G | feiresers

o7 R3.9RIT &7 qRAfSAT GAHATT

Gd ST 7, TAAT, @T | G GAN] AT FIATT TRATSHTATT AT J7AT
BT T LI T GIA (FAT) T FAAT F9G GIATI | GRATHAAAT AT
GAYIRT AT T GAN] SAA TG @IAAT (R T AT ey et
gqret w1 frek derer g, @M, @9 | @9 e gRarararE faEeE
GATT G BT TAICATT A G [T TR TG A T A A @y
TTAIT TAFTT AT fAeefiay g 7 Sfde dHyT G | TF F aaE e,
9%%0 a1 @y fAaT TR g FATT TG FFT B Y WETAT & FT
AT T AT T

qTEt & - U T AR g GREE qemEar des faeg S
A, T AT AT 9978 GRS T (I) AAIedT 9
S AN A qF ATETAT SRATT A g | Far afeqan
IR AT I SLAT TIH A 7 D] SAA IATEA HAh
TN AT he | g fauigr A e afEw ar

fSTuigR TR AT 9iea a1 SAlheedrs JaT TATST TaRa
|

Afchaad JaT a1 & |

Heritage Homeowner’s Preservation Manual



Exhibit venues/Crafts center shops - Kathmandu is rich in
traditional crafts. Many crafts such as the woodcarving, metal
craft, weaving, pottery and the paper industry still thrive
today. Although there are a lot of people who are involved in
these crafts, there seems to be a lack of a proper marketing
scheme to promote the products. Display centers and stores
for such goods would be well-sited in ancestral houses.

The important thing about adaptive re-use is that it provides
a means of maintenance for existing structures. The possible
uses of houses need not be limited to those that relate to the
past like art and craft antique shops. Houses can continue to
thrive as a haven where the old co-exists with the new.
Kathmandu can retain its authenticity as a heritage town
while adapting to changes brought about by development.
This way, it becomes a living and functional historic town.

Setting conservation objectives
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Fig. 24. Adaptive re-use for craft center shops.
Taja Matha, Dattatriya, Bhaktapur. An old matha was adapted for re-use as a hand-
icraft bazaar on the exterior and as a workshop for traditional woodcarving in the inner

conrtyard.

T Y. T B AP AT FTEHA TTIANT
T A3, TATAT, THYT | TIel WAl ASATS eIl EEAhar qaoeedl STaT T
R EEaTe qRFRITIT FSEATEN SATAAF STHT GATIRT TRTHT |

T QY. a1 F7% GHAT TN AqHT TIIINT
T 7S, FATAT, @ | G T FSATT U7 G@ Feaar aoirar $99 T 39 qF
TERITT FSHATAT SATTAT TG [ATART AT T

JERHT e /Ao A - 37 WERET faegsrRan a1 g
| FaT ®aTE, S9TAT FeT, 9ATS, EFET T W@ IAN AR FArd
q A AAAT [ g | GRAR] HATHNATE AT =AM A
| IRIR] ATHETIR] JaeH 9 queran fafd wedien & gaa
|

>

qRETSIa (9N JE 9N § | famee Seema
@ﬁmmﬁwﬁawhglﬁﬁwawﬁaﬁwaﬂ
gTE & ST I AT W@ Fl 9 [qed TE9AT 9 & TF
AT T AN AE@TF GE | A AN g /AT AT
WWWWWM«« AT thhl?ﬂ'oFRf{%%?T
Wﬁawwmmm aet weEr AT fAvaEtTr
FAH IR | 9¥ A B SEd 9 A7 GR YdeitEd TR
Eculll

39



b. Advice on extensions: maximizing use of space
through extensions and modernization

a. Everybody wants to have modern facilities such as bath-
rooms, new kitchens and so on. These can often be accom-
modated in extensions to the existing building rather than
demolishing and rebuilding the historic house. Imaginative
use of space can improve better living conditions.
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Fig. 25. Adaptive re-use for shopping complex.

Top: Some parts (mainly cowshed and stable) of the Baber Mahal, a 20th century
palace was restored and extended for re-use. Bottom: Baber Mabal Revisited,
Kathmandn. Today it is famous for its shopping complex and eateries. 1t was the first

major, bigh-end, private, adaptive re-use project in the country.
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b. Houses can be enlarged by the sympathetic addition of
floors, rather than by demolition and rebuilding, This will
save the lower structure and save hard-earned money.
Repairs are then reversible and the option for restoration of
the historic core of the building in the future will be main-
tained. The value of old buildings in Kathmandu may soon
take on the same status as a valuable financial asset as old

buildings do in more economically developed counttries.

Setting conservation objectives
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Fig. 26. Additional floors
Left: House in Tanmadhi, Bhaktapur. Adding a floor without damaging the original
lower structure and maintaining the jhingati roof overhang is the best solution to get more

living space. Right: House in Svatha, Patan. Another satisfactory solution, preserving
the lower floors of the old house rather than rebuilding with modern materials.
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c. Homeowners have always complained that there are not
enough openings for light and air circulation in old houses.
This leads to ground damp problems and poor living condi-
tions. These problems are inherent to old houses, but there
are many simple and cheap solutions. Extra light can be
admitted by making fixed lattices openable by installing suit-
able hinges and glazed shutters (see Adaptation of openings
in Chapter 5). Dormer windows can be added to the rear
slopes of roofs.
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d. Vertical division is one of the causes of losing living space
because it involves the loss of large amounts of floor area to
accommodate new staircases, lobby and partition walls. It is
advisable to divide horizontally not to lose space for individ-
ual lobbies.
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Fig. 27. Dormer window.
Cupin Ghat Sattal, Bhaktapur. A dormer window was introduced on the courtyard

Jacade of the building to get more light and air circulation.
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Fig. 28. Vertical division.
Left: House divided in several parts after vertical division. Middle: A narrow honse
with minimal width remains after vertical divisions of this house, with not enongh space

Jfor even a minimum sige room in one floor. Right: A small fragment remains after ver-
tical division. What will happen to these houses in the next vertical separation?

Setting conservation objectives
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Fig. 29. Vertical division.
Before reconstruction of the left part of this house, it appeared externally as one
hounse, even though it was already vertically divided in several parts.
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CHAPTER 4

UDERTAKING CONSERVATION

4.1 Legislative Framework

Guidelines, Regulations and Restrictions

Q. Do homeowners need a permit to build? Do they
know the difference between repair, renovation, remod-
eling and reconstruction? Professional technical advice?
A. The first thing is to assess what your aim is and see what
the options are. This is usually best undertaken between the
family members and interested parties. It is important that
the regulations and guidelines are understood and that the
proposal is realistic. The second thing is to see if there is a
real necessity to undertake expensive and perhaps unneces-
sary rebuilding work and whether repair, renovation or exten-
sion can solve the problem more cheaply. Only after explor-
ing the options and checking the details against the bylaws,
should you decide what building action to take. Does it
involve the services of an architect or can the matter be dealt
with by a contractor with the right mix of skills? List all your
needs and requirements and include sketch plans of the
house with the relevant details. This will help whoever you
approach to understand what you need more cleatly. The
next step is to check with the Municipality for information
they require to lodge the building application. It is important
that the architect or contractor has the necessary understand-
ing of the building restrictions in order to assure you good
service with the minimum of problems.

Q. What are the height restrictions?

A. 35 ft high inside the Monument Zones and 45 feet high
outside. It must be made clear that the height is the apex of
the roof, that is the ridge line. The maximum height includes
a top terrace or cover for the stairway. Height limits are pre-
scribed not only for overall building height, but also the max-
imum floor to floor height which is 8'0" in all historical core
areas.

Undertaking conservation
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Q. Will I be permitted to put disk antenna and water
tank above the roof line?

A. No. In the Monument Zones, water tanks and antennas
cannot be above the 35 foot line. These are treated as part of
the building,
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Q. Does this include flat roofed buildings?

A. No flat roofs. All buildings should have sloping roofs
covered in an acceptable material, preferably jhingati roof tiles
or terracotta colored zinc sheet.
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< Fig. 30. Fixing overall building height.

Top: The top of the ridge line, not the top of the living space must not exceed 35"
Bottom: New houses must have a sloped roof to match old houses. Dormers could be
added for more light and air circulation.
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P Fig. 31. Apex of the building.
Top: Taumadhi Square, Bhaktapur. Disc antennae and water tanks are a big eyesore.

They are about one floor higher than the roof of the building. Middle: Patan Darbar
WHS. A water tank as well as a sign on the house to the right is above the ridge line.

Bottom: There are ways to keep disc antenna and water tanks below the height limit.
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Q. If I build in the Monument Zone (MZ) can I put in
bigger windows and different details than original?

A. Windows in the MZ are supposed to be 3 feet wide by 5
feet high and can be double or triple bays. If an old house is
being renovated, the owner must re-use as much of the orig-
inal material as possible including windows. New details
should match the quality of the originals. The general
arrangements of the facades must follow the flow of the
adjoining properties.

Q. For security I would like to have rolling steel shut-
ters on my property.

A. No rolling shutters are allowed in the MZ. There are tra-
ditional solutions to the problem. One example is to use
folding timber shutters lined with steel for added security.

Fig. 32. Appropriate windows for WHS.
Left: A typical 3'x5" window. Right: Vertical windows are an appropriate mix with
the old houses with traditional carved windows.
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Fig. 33. Juxtaposition of modern and old structure.
A small but inappropriate addition is more than enough to destroy the beanty of old houses.
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Q. What type of finish can I put on the external walls of
my property?

A. Exterior walls should be pointed with mud mortar or lime
surkhi mortar. If homeowners want to plaster the wall sur-
faces, the finish should be lime plaster and lime wash.

Q. I want to get the maximum space from my property
and I have seen other buildings with three foot can-
tilevers. Can I do the same?

A. No cantilevers are allowed for living spaces. Cantilevers
are allowed above the second floor to protect the walls from
the rainwater and sun, but no room should be built on top of
the cantilever. The only exception is in buildings where there
are projecting upper windows. These should be detailed,
designed and constructed in the traditional manner.
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Fig. 34. Cantilever.
Left: The slope of the cantilever must be constructed of timber. If concrete, then it must

be covered with roof tiles. Right: It must be made clear that no plain concrete cantilever
(B), no baleony (C) and no living space (D) should be built.
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Q. I would like to raise the ceiling heights to give more
head room. Can I do this?

A. The floor to floor height needs to match the old building
lines in the adjoining properties and in any case should be no
more than 8 feet. The only exceptions will be where it has
been demonstrated that the original height exceeded this.

Undertaking conservation
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Fig. 35. Cantilever.
Left: Cantilever blocks the view as well air circulation to the house next door, if rooms
are built on top of the cantilever. Right: Cantilever construction brings electrical lines

closer to your house, which creates a risk _for your family.
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Fig. 36. Floor beight.
The floor height of new houses is usually raised higher than existing structure. The 2nd

Sloor of the old house is level with the 1st floor of new house.
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Q. Is it acceptable to add a floor on top of an old house?
A. This is preferable to rebuilding. It will save the historical
layers on the bottom levels, the ancestot's history and tradi-
tional building for future generations. Sometime in the future
it may be desirable to restore the house to its historic config-
uration. Building an additional floor is reversible, but once an
old house is demolished the damage is permanent.
Sometimes the house might need reinforcement to support
the additional weight but this is not so difficult.

As in the ancient cities, old and new buildings are built side
by side in the Kathmandu Valley. We must look for compro-
mise in the design of new buildings to harmonize with the
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Fig. 37. Additional floors.

Top: During the mid-20th century there was a trend of adding floors. Bottom left:
Adding more floors on the top of old buildings, if allowed under the bylaws, is always
better than demolishing old houses to rebuild. Once an old house is demolished it can never
be returned 1o its original state. Bottom right: This is a good compromise of adding a
Sloor to the old house, at the rear of the house. 1t appears as if it is a different house at
the back while the front half remains intact. The new floor conld have been designed to
mateh the old style. This is a good example of adding a floor, especially as this doesn't

block the air and light in the narrow lanes.
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Undertaking conservation

Fig. 38. Additional floors.
Left: Ason, Kathmandn. Two new floors were added. Even though the details were not
copied from the old lower floors, the architecture between the old and new conforms.

Right: This is the best solution for adding floors on top of the old structure. The upper
three storeys have been added (3rd - 5th floor), and were copied from the original lower

storeys. Unfortunately this building was demolished and rebuilt in cement concrete.
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old. The most critical features needed to maintain traditional
style are the height of buildings, cantilever design and the
size and style of the openings.

4.2 The Correct Professional and Technical Advice
Professionals without specialized knowledge can instigate
damaging alterations to traditional buildings. In addition to
the government and official agencies, there is now a growing
body of professional architects and engineers with special-
ized conservation expertise. In many cases the homeowner
either can't afford or doesn't want to engage a professional
consultant. They prefer to save money and just take advice
from building contractors. This is often false economy as the
results are of poor advice from a contractor are often more
expensive than the fee of a professional.
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CHAPTER 5

TIMBER STRUCTURE

Timber is one of the principal construction materials in tradi-
tional architecture. It is used for decorative elements as well as
structural members. Generally for the structural members and
carved elements, hard wood like sal wood is used. For other
non-structural elements normally soft wood, like pine, is used.
Today many people do not want to use pine, because they
think it is not durable. But in the old buildings we can see
today that pine has been used very widely. When pine is used
and kept from water ingtess, it can stay sound for many years,
reduces weight in the building and is cheaper than sal wood.

Fig. 39. Sectional axon showing potential problem areas.
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5.1 Symptom and Causes of Decay

Every thing is subject to decay in a certain period as decay is
a natural process. But most decay in buildings is caused by
neglect or lack of maintenance. There is no doubt that mud
and timber structure can easily suffer from water penetration.

Timber structures are capable of lasting a considerable
length of time if correctly maintained. The key to preserving
timber buildings is to keep the timbers dry. Leaking roofs
allow rainwater to penetrate onto structural members which
can lead to fungal or insect attack. Insect attack is often sec-
ondary, with insects eating timber which has already been
softened by fungi. The other source of danger to timber
buildings is from moisture rising by capillary action from the

ground.

Water penetration

Water penetration is not easy to detect due to the thick mud
bed. But when the water travels up to the timber, water marks
become easily visible on the timber elements.
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Fig. 40. Decay of timber elements.

Left: Damage of joists from rain water poured for several years. Water is the main
enemy for timber. Right: Damp from the ground rises up to the first floor level easily.
This process damages joist ends where not enough air circulation and canses the collapse of

whole floor.
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If there is a small water leakage in the roof, it will become
bigger and bigger every monsoon (individual elements of the
buildings are described in ‘Parts of the building at risk’. This
reduces the building into a ruinous state. Once the water
enter the structure, the timber is not the only thing at risk.
Many internal walls are built with sun-dried mud bricks with
the mud mortar bedding which are subject to water damage.

Timber structure
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Fig. 41. Damage from water penetration.

Ayn Guthi Sattal, Patan Darbar WHS. Top left: Annual water penetration dam-
aged the roof structure very fast. 1993. Top right: 1995. Bottom left: 1997.
Bottom right: Photo explains clearly how the building conld turn into a ruin if not
taken care in time. 1998.
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Damp and fungal attack AT T §3ﬁ' ATHT
This is an easy-to-detect symptom of rising damp from cap-  F13HT TEETAT IR FEAERT F=d] Teh! AT gl
illary action on the timber elements. TS |ierer 3, b 6 o= ar frses
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Fig. 42. Damage from water penetration.

Left: Baidlya House, Nardevi, Kathmandn. Sometimes maintenance of the building is
a problem due to property dispute. Right: Taumadhi, Bhaktapnr. Water penetration
Srom the roof can bring buildings to ruin, if not taken care of in time.
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Fig. 43. Deterioration of timber elements from damp.

Left: Water penetration on roof struts from the roof made green scum on the surface of
carved elements. Right: All the timber parts were damp from the ground damp which
traveled up the wall and decayed part of the joist inserted into the wall, which cansed

collapse of the whole floor.
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There was no system of damp proofing in the old days.
Generally there were stone foundations up to the ground
level and then brick work in mud mortar. Mud mortar can
casily transfer ground damp to the wall but normally this will
evaporate into the atmosphere from the mortar joints.

In unventilated rooms, the air becomes humid and allows the
airborne moisture to travel up to other parts of the building
such as the first floor timbers. The dissimilar materials and
the moisture formed where the timber penetrates the walls
provide the ideal enviroment for the air-borne spores of fungi
to grow. We can see this in many of the joist ends (inserted part
in the wall) which are decayed from the ground damp. This is
more common in the inner wall than the outer wall because the
outer wall gets more air circulation and light. It is also noted
that south-facing walls, which get more direct sunlight, seem
less susceptible to damp problems.

Attack by insects

We can see many tiny holes in the old timber, especially pine
joists. If the insects are active in these timber elements, these
holes drops wood dust every morning.

Timber structure
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Fig. 44. Deterioration of timber elements from insects.

Left: From outside it looks like only small holes, but in reality we always found the whole
the timber structure unsound. Right: Termite attack mafkes timber elements completely
hollow from inside. So the whole timber beam, which bears the load of the top structure,
conld collapse.
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There are not many insect attacks in the valley but in the vil-
lages closer to the forest they are more pronounced. In some
places one can see attacks in the pine from the ‘white ants’
also called termites. Even the timber which looks sound
externally is hollow and has very little structural strength.

Bad repair

After the repair work it is not possible to detect the hidden
joints once they are installed on place, so they have to be
looked at during construction.
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Fig. 46. Improper joinery.

Joinery of timber is also critical for structural members. Generally homeowners don’t pay-
attention 1o this matter due to the lack of technical knowledge. Top left: If the timber
peg, which joins the rafters to the top wall plate, is not secure, the rafter will have a ten-
dency to slide. This in turn pushes the outer wall plate from its bearing on the top of the
outer wall. Top right: The lap joint is improperly reversed where the lower rafter is held
only by a small timber peg. The upper rafter is thus not sharing any of the load it wonld
bave it had been lapped above the lower.
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Fig. 45. Bad repair.

Left: Old buildings are normally not level, so to fit in new rafters with old most of the
workers nse an easier way by cutting the wall plate to fit rafter leveled with other. Right:
unnecessarily over cut corner rafter won't help to keep intact the part outside the wall plate.
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Preventative maintenance, unless the work is of a high stan-
dard, can accelerate a problem and in the worst cases cause
more damage. Be aware not only of very high cost estimates,
but also of low estimates that mean that the work will not be
done propetly.

5.2 Condition Survey
Firstly it is recommended to make sketches of the building
and to note on the elements of the structure. This doesn't
need to be a measured survey but can be used for adding
notes and recommendations.

Timber assessment

In assessing the condition of a traditional building, particular
attention should be paid to those areas where water penetra-
tion is most likely to have occurred.

External examination

It is not easy to tell the condition of the timber from an
external examination, especially if part of the timber ele-
ments are buried inside the walls. The outside might look fair,
but most of the attack is internal. The condition of timbers
can be assessed first by sound, by knocking them. The sec-
ond method is to assess the hardness of timber, which can
be done crudely by trying to push in a sharp instrument.

The weight of the timber
This can give a guideline but unless the building has been
partially dismantled this is not always possible.

5.3 PARTS OF THE BUILDING AT RISK
The timber elements are the main structural elements so threats
to them pose the greatest risk factor, which are mainly:

i. Post

In buildings such as shops and patis (resthouse) with open
ground floors, the whole facade is often carried on timber
posts. The lack of damp proof courses in traditional meth-
ods of construction at the base of the timber posts allows

Timber structure
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decay to affect the base, especially where the stone base is
covered with new layer. Posts are at more risk from fungal
attack particularly where they are up against brick walls.

ii. Beam

Timber dalan on the ground floor constructed with post and
beams for open space or shop fronts carries huge load from
the upper structure. Beams are not in danger with damp
except the ends, which buried in the wall. If joints between
beams are not in proper place, this might cause damage,
when load transfers from the wall.

64

grar | (a9 TR gAeRr AR /Il FAT 98 SAAEUH @ W
| AT JTHEE @AM TRl RN W AU B oW, T

ATHAVETE A@HIE &a |

g. fre«
GeATers a1 T8 HAA [ebled FI&HT 918 T MaTdes gl
AR Fed TEG | MR 97 g&F $9eT aed Maeee g
A9 AT @A e | (a7 Ao See Stud sreHr
TR |

Fig. 47. Decay of timber post.

Left: Decay of timber post base by the ground damp, especially when it is attached with
masonry wall and damp could travel through the wall. Right: Normally timber posts
always stand above the stone base to have a good base and protection from the ground
damp. But often homeowners add new floor finishing during the repair, which raises the
Sloor level and covers the timber post at the bottom, allows dampness to spread.
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iii. Joist

The floor joist ends buried in the wall are liable to become
damp particulatly in the ground level. The mechanisms of
capillary action and ground damp evaporating into the air as
vapor condenses onto the timber and brick allow the devel-
opment of humid conditions favorable to insect or fungal
attack. If the walls are plastered, this can trap moisture in the
walls and slow down the natural evaporation. Poor ventila-
tion in rooms on the ground floor is a major problem.

Timber structure
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Fig. 48. Joinery between beams.

Left: If the joint between the beams is not above the post, loads from the upper structure
may weaken the joint and break the beam. Right: Even if the joint is above the metha,
this is not good enongh if it is in wrong location. Metha, where the joint rests, has already
settled compared to the next one. The loads from the upper structure push down metha.
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Fig. 49. Damage from ground damp.
Even if some places wall are not plastered, ground damp travels all the way up to the first

Sloor joist, especially where the wall doesn't have good air circulation.
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iv. Wall plates

The wall plates are joined at the corners with simple lap-
joints. In the roof structure most rafters lie perpendicular to
the wall plates and in an angle with the hips and corners.
When the ties which anchor the opposite wall plates togeth-
er fail then the thrust of the roof forces the rafters to spread
pushing the wall plates out. If the decay occurs at the corner
lap joint, this will push the corners apart, threatening the
whole roof structure.

' A. Masonry wall
B. Inner wall plate
C.Outer wall plate
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Fig. 50. Process of failure of roof via wall plate.

Top left: Sketch of hipped roof showing how the forces from many rafters are trans-
Serred to the onter wall plate corner. Top right: Photo illustrates the damage of wall
plate from this reason. Bottom left: This sketch shows the outer wall plate corner con-
nection. Failure is most likely to take place at this half notched connection. The shaded
part shows the most likely area of failure under ontwards pushing loads. Bottom

right: When the end of the onter wall plate shears away the wall plate will be forced by
the rafter loads to move, which causes the roof to collapse.
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v. Eaves board

Broken or missing tiles of the roof allow the water to soak
the mud layer. The mud can be washed away and swell and
loosen adjoining tiles. Leaving a leak allows the water to trav-
el by gravity down towards the eaves board and starts dam-
aging the joint between eaves and rafter and rusting the metal
bands on the eaves, which holds the eaves.

vi. Rafter
Rafters are the principal roof structure members. Due to the
massive redundant strength of the traditional design, if some
rafters fail, normally this is not bad for the roof. However
there are some key rafters (&igah, rafter with the timber pegs)
in a roof which are critical structurally.

Rafter end - A small portion of the rafter’s end is inserted
into the eaves, and has the same problems as eaves board.
The decay is always parallel with the eaves.

Round timber pegs - Timber pegs are very small but impor-
tant element of the roof structure. These are inserted though
rafters to hold them against the wall plates and purlins. These
timber pegs extend above the planking into the mud. This is

Timber structure
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Fig. 51. Decay of eaves board.
Damage of eaves board from water penetration at the edge of the rafter. This is the most
likely place for decay, because this is the last point, where water conld travel from whole

roof and stops here.
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the only channel in the roof which has a direct connection to
the mud bed and provides a direct route for moisture to the
core of the rafter. Even a slight displacement of the roof
tiles lets water leak into the mud bed around the timber peg
and can make the peg-hole wider in a short period. When the
hole is wider, the timber peg head will drop out and cause
failure of the roof.

vii. Purlin

All the rafters rest on the purlin. The corner joints of putlins
are much weaker than wall plates, because at least wall plates
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Fig. 52. Diagram shows how water penetration around the peg could
damage the roof.
Top left: Traditional roof section (section throngh timber peg). Top right: Generally
unprofessional people inadvertently crack jhingati in the process of removing weed growth.
This creates channels through which rain water can penetrate. Bottom left: After a few
years of exposure to water the peg holes become larger cansing the pegs to slip. Bottom
right: If there only a few timber pegs in the original construction this process of deterio-
ration allows the forces from the struts to push the purlin away from the building (C).
Eventually the strut will fall away (D) which ultimately leads to roof failure (E).
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are in horizontal position and on the top of the wall, so it is
easy to make lap joints. Purlins are not in the horizontal posi-
tion and rest on the struts, so it is difficult to make tight
joints. Lots of the thrust loads from the rafters is transfered
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to the corner along with forces coming from the struts.
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Fig. 53. Roof types.

Section of the roof with hanging eaves and eaves beam. Drawing: Gutschow. Newar
Towns and Buildings.
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Carved elements/Doors and windows*
Carved elements were more damaged by humans than by

viii.

other reasons. Many of the important windows were lost in
reconstruction of the buildings. Also many of them were cut
in two parts when the house was divided vertically and some
were lost due to lack of maintenance.

(*Most of the carved elements are doors and windows in the
private houses so they are categorized together.)
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Fig. 54. Damage of purlin through seepage from timber pegs area.

As the diagram illustrates, the element of the roof structure most susceptible to water
damage is the timber peg. Water rots the rafter and due to the heavy clay and tile load,
the rafter overbangs often break off at this point. If the upper timber pegs in the wall
plate are not secure the struts will push the purlin away and ultimately canse roof collapse.
The photo illustrates the given diagram in which the whole length of the overhang beyond
the purlin has fallen away. The roof is now held only by the upper timber pegs in the wall
plate.
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Timber structure

Fig. 55. Damage of carved elements.

Left: In the 19th century, people still valued art works. Even if they had to cut an gpen-
ing they wonld not leave it incomplete and would add a frame - like the left side of this
window. Right: But today people cut beantifully carved windows even they need only
minor repair. Right part of this house was not reconstructed, only replaced with new open-
ings. 1t is understandable that if the house was reconstructed with different floor heights
they wonld have to cut to adapt with new floor height.
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Fig. 56. Damage of carved elements.
Left: 1n many places old lattice was ent out partially for no reason, becanse it is not help-
Jul for looking out, it was for more air, for more light, or perbaps for throwing trash.

Right: Damage from lack of maintenance, which will decay carved elements easily in a
few monsoons.
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5.4 Repait/Conservation Techniques

Repair always maintains the maximum amount of original
fabric and always involves less work. Normally when people
are proposing to undertake renovation or repair to their
houses, there is always an assumption that there is more work
needed than new construction. Many people are not aware
that repair are easy and cost less. It might be combined with
some kind of consolidation and appropriate modernization.
For example, often a timber is not decayed its whole length,
but only at one end. In such case, it is possible to join a piece
to the damaged end rather than replace the whole timber.
First, it helps to retain more of the original fabric of the
building, and therefore maintains authenticity, and second, it
reduces the amount of work, which saves cost and shortens
the duration of the project.

Traditional timber buildings incorporate a certain flexibility
in their design, which is thought to be one reason why they
usually perform well during earthquakes. We should there-
fore continue to use such traditional joints in their original
positions so that the building continues to behave in the way
it was designed. Wherever possible any type of repair to
woodwork should be carried out using traditional carpentry
methods, retaining all sound existing materials and replacing
only damaged parts.
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Fig. 57. Replacement of timber post.

Lower floor of this house was guthi space (semi private). After vertical division the left
part was reconstructed, but the old carved columns were not reused. The space is still saved
as a guthi space as well as reconstructed with timber columns, but in a much simplified
version, and has also lost the carved tmber cornice above the bean.

a7 X FrSH qrHFr AT

AT RN Tl Teoll T & &T (e AfAIT) SIST FITAvST Gfeg arar wrer
qAMTATT 74T T AT AT FIEQH qTHEE TANT TRTT | STSATE FISH qTHES
AT s G TR FMETCH G T &3 TR FIITH T 7 HIGH FISHT
Ffeuar FHw af qfEr |

e g, far 3ar sfkreraT

& GaT FAT T T AT @ (7F ARKIT) | T FT SATH JHeA GIAT TETEAT
qAMTATT T TT AT TN F& AAAI ST 7GT | AT (97 3 AT S
&7 TG ST AT T AT AT ARV FATATT T ATAT T = (45 FL AT
T FHT T =T

Heritage Homeowner’s Preservation Manual



i. Post

If the post is only partially damaged, instead of replacing the
whole post with a new design, there are many traditional
joints for repairing the bottoms of posts.

Cruciform joint

Many of these traditional joints need to be lifted from under-
neath, for 7 situ repairs. Such joints can be fitted by remov-
ing the beam, which is not always possible or by digging a pit
underneath the post and backfilling it afterwards, but such a
procedure risks reducing the load-bearing capacity of the soil
on which the post rests. Since posts transmit the principal
load of the building down to the ground, this involves risk of
settlement of the structure.

With a new tenon

Slip a new tenon from the top of the beam into the post.
This is only possible if the wall above the timber beam is
removable. First the beam has to be supported temporarily.
Take out the damaged post after cutting the tenon on the top
of the post. After repairing the damaged post, the new hole
on the top has to be made to insert the new tenon.

Timber structure
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Fig. 58. Repair of timber posts with cruciform joint.

Left: Timber posts are mostly rotten at the bottom becanse of damp. The proposed repair
shonld use traditional joinery. This traditional joint used by local craftsmen for jointing on
a new bottom to a post has cruciform tenon, which fits into cruciform mortise cut at right
angles to the sides of the timber. Right: The old post with replaced bottom.
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B. Joist

C. Beam (ninabh)
D. Bracket (meth)
E. Timber post
F. Base stone
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—————
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A. Wooden pegs (chukul) ‘

In some cases all of these solutions might not be practical, so % &+ FqqTAT A T FHAHES AGRNRE A8d qFS,
it is useful to have alternative joints, which can be slid in side-  =q&e; =feTaT AN T ¥e dHieqd SHEE &1 990 75
ways with metal plate on both sides. AT T ©3la} aTde Wid 9ied TarsT 9iEdad |
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Fig. 59. Repair of timber posts with new timber peg.

For any part of the post to be replaced with any joints, if possible insert the new timber
peg from the top of the beam. This process doesn't need to dismantle the foundation of the
timber post and is equally good as the original. Left: Diagram shows inserting of peg
Sfrom the top. Make a hole for timber peg of the same sige which existed originally in the
metha and beam before installing post. Right: Slid down timber peg from top.
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ii. Beam

There is no solution for settlement of the beams to bring
them back in level. So the most effective solution is rein-
forcement of the existing condition to prevent any further
damage.
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Fig. 60. Repair of timber post with metal plates.

Alfter shoring up the structural members, the damaged part of the post conld be removed.
The new piece has to be made properly 1o fit tight with the remaining part. Then fix the
upper piece first and slid the new piece in the proper position. Half lap joint is not advis-
able, becanse it could move in both directions. Scarf joint prevents movement in two direc-
tions and bolted metal plates prevent movement in the other two.
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Fig. 61. Reinforcement of old beams.

Left: One new beam in steel conld be added in between two beams, if there is enongh
space for the beam. Middle: If there is not enough space in between the inner and onter
beam, one extra new beam could be added just beside the inner one. Right: If it is only
one layer of post and beam, it is easier to reinforce. But all of this reinforcement depends

upon the existing condition in place.
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Originally these dalans are open arcade, but now adays many
of them were converted into rooms for more space. This
prevents further settlement of the timber beams from the
upper loads, because the new added walls also share the
loads. In case a beam needs to be replaced, it is advisable to
make joints above the timber post.
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Fig. 62. Settlement of beam.

Left: The beam has already settled about 2.5", but filling in the open dalan with brick
work stops further settlement. Right: In this house the beam, settled almost 6", is still
structurally not bad, but definitely needs reinforcement. However, there are also some dis-
advantages from these walls, like they will transfer moisture to those timber posts.
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Fig. 63. Joints between the beams.

Top: Half lap joint or scarf joint on the beam and tenon centered on the post and pinned
through is the safest way. Bottom: In case the beam is not available in the right length,
it is also possible to mafke joints above metha. However, the longer beam has to be at the
bottom to prevent from overloading the metha.
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Joists
Joists are not at much risk because they are inside the room,
not directly exposed to weather, except the ground floor
joists, which are mainly damaged by ground damp. If the
whole length of the joists is damaged, it is not hard to replace
them. For repairing the joist, a joint using a long tenon fixed
with steel bolts is very efficient. This is an appropriate joint
to use on timbers smaller in section, such as rafters and joists.
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iv. Wall plate

A wall plate is safer from water damage compared to other
timber elements. But in case the roof has to be opened total-
ly during repair, it is recommended to replace the wall plate
with a new one rather than to repair it partially because it is
not easy to replace after the roof is put back on. It is also
possible to add a metal plate in the corner to protect from
collapse from horizontal thrust loads from the rafters. A
metal plate is recommended even in reusing old wall plates.

Timber structure
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Fig. 64. Mortise and tenon joint.
Diagram shows techniques of joining smaller sections of timber members. Diagram

sonrce: UNESCO  Training Workshop report.
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v. Eaves board

If there is any water leakage on the jhingati roof, the eaves
board is the lowest place to drain seepage from the roof. So
normally eaves boards are not found in good condition, but
it is easy to replace them partially.

vi. Rafter

Huge quantities of damaged timber are always found in the
roof structure, especially rafters. So it makes sense to use
repair or reinforce these element to reduce the cost of the
project. Rafters are generally found damaged in the timber
peg area, ridge area, eaves board and joint in between. But
generally the long portion of the rafter remains undamaged,
which could be joined with a new piece.
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A. Masonry wall

B. Inner wall plate

C. Outer wall plate

D. Tie piece for inner and outer wall plate
E. Metal corner plate
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Fig. 65. Reinforcement in the corner.
Diagram showing corner metal plate bolted in between the wall plates.
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Timber structure

A. Masonry wall
B. Wall plate
C. Tie piece to brace wall plate

D. Rafter
E. Timber peg
F. Metal plate bolted on both side of the rafter

Fig. 66. Repair of rafters with lap joint.

The diagram shows the correct lap joinery. The upper rafter lapped above the lower rafter
and bears the load. Metal plates are added above and below for increased reinforcement.
Sketch shows joinery of the rafters with metal plate, just above wall plate so both rafters
can rest on the wall plate. With this solution it is possible to reuse more bistorical timber
and save money. Long timbers are difficult to find, so even short timbers can be reused

with proper mortise and tenon joints.
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vii. Purlin

Often the joint between putlin is not in the proper place. It
is recommended to place joints in between the purlins always
above the struts. Loads from the roof try to break the joint
or push downwards in between the putlins. As in the wall
plates, it is also recommended to add a corner steel plate
tying the putlins together.

viii. Carved elements/doors and windows

A careful evaluation of the existing physical condition of the
carved elements is necessary to determine which of the orig-
inal elements are sound enough to be retained. Many factors
such as moisture, vandalism, insect attack and lack of main-
tenance can contribute to the deterioration of these ele-
ments. Timber decorative elements which were damaged
from wet rot have to treated very carefully by skilled crafts-
man. Treatment can be rather time consuming largely
because of the small scale tools that are used. Decorative ele-
ments which have deteriorated beyond repair can be reinstat-
ed through reconstruction by:

1. Proper and precise measurements to be taken in order to
replicate the original detail.

2. Documentation of the original decorative elements
through the study of archival records.
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Fig. 67 Purlin corner joint.
Corner joint in between purlins with steel plate.
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3. The use of photographic records to register the existing
details/features/ornaments.

Retention of the existing elements is always desirable and
encouraged. If there comes a point when the condition of
elements may indicate the need for large repair, this should
be based on the original design, proportion and detailing, and
not replaced with modern elements.

Doors and windows

The doors and windows in the old buildings give the facade
a sense of scale and architectural expression, and identify the
construction period from the quality and style. They also
contribute to the harmony of the streetscape. Many of the
historical doors and windows are never reused during recon-
struction. It is, therefore, unfortunate that many of the tradi-
tional elements of houses been replaced due to the lack of
awareness of techniques for evaluation and repair. These ele-
ments when repaired and properly maintained continue to
service the buildings while retaining their historic character.

Timber structure
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Fig. 68. Reusing bistorical elements.
Before and after reconstruction. In reconstruction only one sanjhyah was reused, but the
rest of the gpenings were lost in the reconstruction. The new facade is completely different

from the original house and doesn't give any trace of the original.
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A. Historical strut
B. Metal reinforcement
C. One layer plank

Fig. 69. Repair of carved elements.

Top left: Upper part of the strut was missing and was replaced with a new piece with
reinforcement at the back. Top right: Diagram shows how steel reinforcement is
attached to the historical struts at the back of the struts. Bottom left: Patnkva Agache,
Patan Darbar WHS. Many parts of the sanjhyab were missing and damaged. Bottom
right: Recarved lost parts based on the original remaining pieces. Photos: KI/PT.

T §%. BRTFT ToaEed THT

HIRY ATl ZSTeTesl AT 9T BRI THIfShaT gafra<r afeaar 741 1T
giereara TR | MR q9 foEr wEr GfEiaE dSTaEears gaifs fav
FATH FIRT FAfTHT TRTH & FHT F@IEUS & | T qM4ql: 92H A=, G
AR .7 & | GRIATTH 97 GFIEE EXIGH T T queFT A7 | ae qral aHer
GRIFIEF THTECF SATIRHAT . FIQH EISTH 9TTET | FlEIEs Hafdr |

faT €. %@ T T TEATL] TN

= @9 GO = =@ I AT G G JATET AT FI THE FITeqrTT
AT T | | qa: faAg WfefaE A aqq T & 9@ 7 qar garaee
FATT G g FAT T T | F I 9TH A=, e AR A |
FRATAT TFT AT T T @ gl | F T4 T GRIGF THIT] ATIRT
BT & AT A AT | BlelEe H9ar |

Heritage Homeowner’s Preservation Manual



5.5 Adaptation of Windows

There is no doubt that some of the historic openings are not

comfortable for modern use, but they could be adapted to
meet modern standards of comfort and demands of new
users. For example homeowners can add glazed shutters
inside lattice window for insulation, replace paneled window
with glazed for more light, add new shutter for screen, etc.

Timber structure
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Fig. 70. Repair of carved elements.

Left: A few carved timber grills were missing in this 19th century house. These missing
window grills were recarved with original design to fit in place. Right: Two pieces are
new, which are easy to identify from color. To reproduce lost pieces is not difficult, not
excpensive too.
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Fig. 71. Vertical windows vs. modern windows.

One modern house in the middle disturbs the cityscape of the row houses. Metal rolling
shutters on the ground floor and all other new openings on the upper floors makes a huge
different in the cityscape. The retention and repair of the doors and windows are recom-
mended wherever possible because these are major elements contributing to the urban tex-
ture of the conservation area.
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Fig. 72 Glazed shutter in lattice window.

Detail of the new additional glaged shutter inside the lattice window for insulation. If
screen is desirable, this conld be fixed on top of the lattice, so the glazed shutter is still
possible to fix in the same place as above.
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Fig. 73 Glazed shutter in sanjbyab.

If someone desires to make openings separate, the existing lattice shutter could be moved
back 1o install a new glazed shutter. In this case the lattice shutter conld be opened all the
time, which makes it easier for homeowners too.
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—,Old historical lattice shutter moved back from
«original position to fit tin new glazed shutter

- Existing histotical lattice window opens up*
New glazed shutter
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Glass for insulation == m—— [
Existing historical lattice window « «——.=-a
Listi - -

—Lisd Detail X
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I Existing historical lattice window with new

glass from inside for insulation
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Fig. 74. Glazed shutter in sanjhyab. - |
Detail of the new additional glass in the sanjhyab's shutter for insulation. Adding a glass
with listi at the back of the existing lattice shutter. This will help to retain the old look
of the windows from outside.
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Fig. 75 Make fixed lattice openable.

In the worst case if the homeowner wants to make the lattice also openable, the lattice has
1o be taken ont from the original frame and installed on a new shutter frame to hinge on
the excisting frame. It is not advisable to take lattice out from the original frame to be open-
able, but it is better than cutting ont part of the lattice window.
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~==0Id lattice adapted as openable shutter (with or without ja/)
= -—New glazed shutter

~=New picce of timber to hinge new glazed sutter
= New glazed shutter
OId lattice adapted as openable shutter (with or without ja/)
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Fig. 76. Adaptation of 19th century openings (panel shutter).

Most of the window shutters are timber paneled shutters which homeowners don't like
because they don't allow light in and sometime they want to have screen for protection from
insects. But to adapt to homeowners demand is not difficult. If they just want glazged shut-
ter, the excisting panel shutter's frame is usable, only the timber panel has to be replaced
with glass. If they need screen too, then the screen has to go in the existing shutter frame
(replacing the timber panel) and the new glazed shutter has to go inside that.
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Fig. 77. Adaptation of 19th century openings (louver shutter).
Normally lonver shutters open outside and inside the panel shutter. Detail of new replace-
ments: outer lonver with screen for air circulation and inner panel shutter with glazed shut-
ter for light.
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Many homeowners complain that old houses have very mini-
mal size openings. In the worst case it is also possible to replace
smaller opening with larger ones (depending upon the condi-
tion of the building and the importance of existing windows)
for more air circulation, light and comfort. This occurs mainly
on the first floor, where small lattice windows are located.

Timber structure
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Fig. 78. Security bars.

Left: Today people install metal grills for security, no matter either in the historical win-
dows or in the modern. Right: There are some old solutions too for security, such as plain
steel bars with brass holders on both ends which is much simpler as well cheaper.
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Fig. 79. Replacement of old openings.

Left: A house with different period windows. Most probably the first floor openings were
replaced in the 20th century, which is compromisable. Middle: In this house the first
Sloor gpenings were replaced with new ones, for comfort rather than for more air circnla-

tion, becanse the opening area is not very different between the old and new. Right: It
conld also be possible to remodel with vertical windows, which go together with the rest of
the facade and adjoining buildings.
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5.6 Timber Floor

A timber floor can be adapted to raise floor height. Most of
the old floors have a thick mud layer, about 6" high which
homeowners don't want to maintain. Removing the mud floor
and adapting a new timber floor will add a few inches in the
floor to ceiling height. This will give a nice look to the floor,
allow easy maintenance, warmth and good health too. If
someone wants to install sukuls or carpet, it is also possible to
put plywood above the joist, which give a leveled surface and
is cheaper.

Fig. 80. Old mud floor vs. new adapted timber floor.

Top left: Traditional mud floor; showing different layers of materials nsed. Top rght:
New proposed floor with eliminated mnd floor, which adds a few inches more to the floor
1o ceiling height, doesn't require dealing with the mud floor. Bottom: Advisable joints in
between the planking floor, if only one layer planking applied: a) ship lap joint, b) spline
Joint, ¢) fillet joint and d) tongue and groove joint.
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Planking could be done also as a stiffening rigid horizontal — weTharTs 33 TE@r TART IR UF FHET a9 g7 ¥ IR fOYq ] det TART AT UF AT AT S F A
plate in double layet, perpendicular to each other and diago- gy TRY T ¥ &1 g4 TN Tk Z@q9 a7 el QT F&N] 30 AT ¥4 B0 Seleh G dedV @ (99 &9

nal (45 degree) with the load bearing wall. FATRE! STHAT TART T A1h3, | EREE
A. Timber border 2"x 6" (mainly for decoration) F) 15 areT "X § (FAraEH AT F) faar famrar 27X &7 @eraear @i

B. Tivo layers of planking on diagonal (1" 1hick) ) aaif @ wift wfgwar 55 T@aT wemer (97aTF) @) FFEF g a8 g (97 fm)

C. Existing joist ) Rraar afaT " ) faerarT gt c )

D. Existing wall plate

R ) faermrT T g) fagarT Tq
E. Brick masonry PN N .
g.) garar TRr g ) o7

Fig. 81. Double layer planking as new adapted floor.
Left: Axon showing stiffening of the building floor, achieved with donble layered plank-
ing at 45 degrees with masonry wall and perpendicular to each other together with the floor

joist, which create a three-layered rigid plate. Right: Detail at the corner with border
layer. The border layer is not important structurally, and is only for decoration. This solu-
tion was implemented only in Patukva Agache at the moment.
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5.7 Timber Treatments

Buildings are at risk from two types of fungal attack: wet and
dry rot. Wet rot arises where timbers are damp from contact
with a wet wall or floor or water leaking from roof. Dry rot
(serpula lacrimans) can usually be found in upper parts of
buildings where there have been leaking roofs.

Dry rot spreads by root-like strands, which can join together
to form a white mass over the surface of the timber. The
strands of the dry rot fungus can even pass through brick-
work to find more wood on which to feed. The fungus will,
in favorable conditions, produce a brown fruiting body, that
generates millions of spores which look like brown dust.

Timber can be treated by chemicals, but the best treatment is
to control the environment, by keeping the building dry and
well-ventilated with a sound roof, so that conditions are unfa-
vorable to fungal attack.
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CHAPTER 6

MASONRY WALL

The facade brickwork in old buildings is finely finished dachi
apa, one of the most characteristic features of traditional
Nepali architecture. Specially-designed tapered, trapezium-
shaped bricks allow construction with only a haitline joint
visible at the front but enough mortar space at the rear of the
brick to allow solid fixing. The minimal exposure of mortar
to the elements helps prevent erosion by rain.
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The walls of traditional homes are constructed in three layers.
The outer layer is constructed using dachi apa bricks with a very
tight mortar joint or a apa bricks using mud mortar or lime
surkhi mortar with a regular, broader joint. The middle layer is
filled with brick bats, rubble and mud. The interior layer is
constructed with normal rectangular shaped 7 apa bricks with
mud mortar and normal joints. Many traditional homes have
walls with exterior surfaces made using fired bricks and the
inner layer of sun dried bricks. Sun dried bricks are no longer
used for construction in the cities.

Masonry wall
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Fig. 82. Three-layered wall construction.
Wall construction in traditional dachi apa, the most commonly used brick for the exterior
which is tapered at the back to allow mnd mortar. Drawing: N. Gutchow, Newar Towns

and Buildings.
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These thick traditional walls are best left in place if they show no
signs of movement, settling or other damage rather than being
replaced for the sake of modernizing, They exhibit better seismic
resistance due to their thickness and flexibility and are more
durable than modern equivalents. These thick walls have the
advantage of providing thermal insulation from outside tempera-
ture extremes as opposed to modern walls only one brick thick,
which provide little thermal resistance and allow easier thermal
transfer so homes become hotter in summer and colder in winter.

6.1 Symptoms and Causes of Decay
In most cases dampness is visible on the wall surface and
therefore easy to detect.

Moisture transfer

Efflorescence is caused by the transfer of moisture and is the
process by which salt crystals appear on the surface of walls or
bricks, causing the surface to break up. This can be caused by
salts contained in the mortar, particularly cement mortar, or from
salt transferred from the underlying soil which is drawn to the
surface as the wall dries. Damage tends to be concentrated in a
horizontal band where the wall is damp in the wet season, but
which dries out in the dry season.
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Fig. 83. Damage from ground damp.

Left: Becanse old buildings do not have damp proofing, moisture travels npwards and mud
mortar enables easier transmission of moisture. 1t is common to enconnter rotten joists due
to damp, especially the section of joist, which penetrates the wall. Dampness of the timber
can be seen in the photo. Right: Salt damage is evident on the surface of the brick.
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Dampness from the ground SteeTe g ferar StRaTE S o

Old houses often suffer problems with damp caused by the =T TRETHT 379 MRITF d8 TETer fafedy TUET dRR Ual] 9% A9 MRrgs a8 Tewe a7 siaar qu
absence of the damp proof course. For this reason the i—cq:.r TG | TFHRU AT W‘:ﬁﬂ' STHT dealTere |IE ;J'omj{ ?cqr;v-r S| e BRO AT g%ﬁ SauF FA AT Hq
ground floor of old houses are generally not used as living  s=aaT IIRUT TART TS qOd, S ATAT JUSRET AT Tadd ATRT: W T U9, TS a1 AUSRAT «TRT
spaces but rather for storage, stables or shops. TARTHT AT, | I;Pﬂ'lT{ g1

'E'l"t !
?-HHE Fast

Fig. 84. Air holes for air circulation.

Top: Amatya house, Na Tol, Patan. Beneath every door on the ground floor was an
opening for air circulation, however, the opening was closed when the steps were recently
repaired. Bottom: Some of the 19th century houses have air holes under the floor to
keep the ground dry.
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Ground dampness is a typical problem in old houses. In Rana
palaces primitive techniques for damp proofing were used
such as ventilating under the ground floor crawl space
through small round or arched ground level vents. This sys-
tem is also used in some of the 19th century town houses.

Moisture from the roof

Wiater leakage into the top of walls at roof level causes structur-
al damage. In the traditional three-layered wall, downward seep-
age through the middle mud and brick bat layer causes the outer
layers to bulge. Poor connectivity between the outer and central

layers accentuates the problem.
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Fig. 85 Damp from roof leakage.

The outer layer of the three-layered wall is more prone to separation becanse the connec-
tion between exterior layer and middle fill is not as strong as that between the inner layer
and middle fill. Roof leakage into three-layered walls is likely to canse exterior bulging.

Left: Detail photo shows separation in between the layers of the wall structure. Right:
Bulging by a few inches in traditional, thick walls is not problematic. The upper two floors

have been added above the bulging wall.
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6.2 Remedial Measures

Letting the wall breathe

A wall should be able to absorb moisture and then release it
in the form of water vapor when the weather becomes drier.
This transfer of water vapor should occur principally
through the mortar joints, rather than through the bricks
themselves, to avoid damage by efflorescence. This natural
process should be allowed to take place without hindrance.
To cover the surface of the wall with an impervious layer,
such as cement render, will tend merely to send moisture
higher up the wall by capillary action.

Fig. 86. Moisture rises more on the plastered wall.

Left: Diagram shows how moisture rises more on the plastered wall than the unplastered
wall. The plaster on the wall surface blocks the route for moisture to escape and draws the
moisture higher. Right: Even cement plaster cannot adbere to the wall for very long where
damp exists. Some people try to beautify their homes by rendering their walls, unaware
that they are increasing the chance of water damage.
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French drains

A partial remedy for moisture in walls is to build a French drain
along the outside of the wall. A trench is dug and then back-filled
with coarse rubble and sand. Any water which collects is drained
away to a soak pit or to a pipe in the French drain.

Plinth

Courtyard .
-
—y - .
- ‘French drain

Damp proof courses

Historic masonry, which was always constructed without a damp
proof course (dpc), is best left in its original state if possible.
However, in some circumstances a wall may present such problems
of rising damp that a dpc must be added. In this case, a dpc can be
introduced in stainless steel sheet or cement concrete.
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Fig. 87. Diagram of the French drain.
Left: The French drain contains rubble and sand, which allows moisture to seep away
Sfrom walls. The bottom of the French Drain has to slope towards a soak pit or main

drain around the building. Right: The French drain conld be filled with rubble and sand
unless there is a large amonnt of water in which case a polythene pipe is best added. The
upper 2/ 3 of the polythene pipe should have holes smaller than the size of the aggregate
used to back-fill aronnd it. The lower 1/ 3 of the pipe should not have holes to draw water
towards the main drain.
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The historical wall must be cut horizontally to slide the metal
sheet or cement concrete. This is a complex procedure and
not recommended. In many old houses vertical timber mem-
bers sunk into the wall constitute the frame of the building;
To cut through the timber elements to insert a dpc compro-
mises the structural integrity of the whole building;

Many of the old houses remain structurally sound with only minor
moisture problems. In such cases major structural changes such as
inserting a dpc is not recommended as the cure may be more dam-
aging than the initial problem.

Desalination with clay poultices (sacrificial clay render)

Efflorescence is the buildup of slat crystals on the outside of mason-
ry. Salt is drawn from the inside of the brick to the surface and even-
tually destroys the exterior face of the stone or brick. Efflorescence
can be removed by plastering the wall with a temporary, sactificial
layer of clay so that the salt crystals form on the surface of the clay
instead of the wall surface itself. This application of clay is relatively
unskilled and therefore not expensive. It may be necessary to repeat
the process until a satisfactory result is achieved. When the temporary
clay layer is removed it must be carefully swept up and taken away so
that the wall does not become recontaminated with salt.

Masonry wall
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Fig. 88. Inserting damp proof course.
New damp proof conrses are more easily introduced in the 19th century buildings with-

out timber frames than those built earlier. Left: Shts are cut every 3' - 4" with the same
length left uncut to support the wall. Right: Cement concrete is then poured into the slots.
The process is repeated and slots cut between the newly dried concrete.
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6.3 Repair/Conservation Techniques

Stitching

Old walls sometimes have cracks which result from movement in the
masonty. These cracks can be stitched. The technique involves cut-
ting out cracked bricks at intervals along the crack and inserting new
bricks. Cracks in masonty can reappear if there is even minimal fur-
ther movement. The risk of movement can be reduced by including
strips of non-ferrous mesh in the mortar beds between the bricks, set
back from the face of the wall, so that they cannot be seen. These
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Fig. 89. Salt crystal on wall surface.

Damage can be caused to bricks when salt crystals form and destroy the surface over time.
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Fig. 90 Different types of cracks.
Left: Horizontal movement Middle: Vertical settlement. Right: Transverse failure.

fa7 Ro. faf= forefrar wwFsee

fam Ro. o &t yerar TwET

Heritage Homeowner’s Preservation Manual



help to spread the load to the masonry on either side of the crack.
There are several types of cracks seen in brick walls. Most are not
dangerous and appear due to minor settlement.

Improvement of wall bonding

Dhuring the restoration or repair of old houses, many areas might be
in need of repait. The advantage of a three-layered wall is that it is not
difficult to repair small parts. If the inner wall and middle fill are
sound, they can carry the load while the outer layer is repaired. It is
advisable to use yellow clay during repair rather than normal black
clay which may carry vegetation and has weaker bonding strength.

Bricks for conservation

When repairing old houses most of the old bricks are unus-
able. However, where possible it is best to re-use old bricks,
which are of higher quality and a better color match than
new bricks.

Masonry wall
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Fig. 91. Improvement of wall bonding.

Left: The external dachi apa layer is bulging ontwards, however, the inner layers remain
sound. "This type of damage only requires the onter layer to be repaired. Middle: In old
buildings the walls were made in three layers so, given the correct support, it is not diffi-
cult to remove the onter layer for replacement. Rght: 1t is not recommended to reconstruct
intact walls to rectify minor faults. Where there are major problems connecting butterflies
must be inserted to connect the three layers of the wall, they must be made of stainless
steel or other metal which will not corrode.
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6.4 Mortar

This is the bedding and binding material used to form a wall or a sur-
face. This refers to lime mortar but mostly mud mortars. The recent
notion of adding cement to make the mortar stick is not recom-
mended in conservation as the impervious nature of the cement
mortar is usually detrimental to the wall materials.

Mud mortar

This is a natural material which has no fixed life span as it can
be regularly and easily repaired. Used in combination with
timber, it provides structural flexibility. However, when mud
remains wet for a long time it deteriorates so it is very impor-
tant to protect buildings from water leakage and attack.

The most common areas to find damage on walls with mud mortar
is mainly on unsheltered parts of the walls. It is recommended to
repair or repoint only the damaged areas rather than the whole wall.

Lime mortar

During the 19th century when lime mortar began to be used,
walls were still built with mud mortar and lime su#rkbi plaster or
outer layers pointed. Today few homeowners trust the longevi-
ty of lime mortar and locally available lime is of very poor
quality so builders and homeowners mix cement into the lime.
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Fig. 92. Joints between new and old bricks.

Left: New bricks are produced in the same size as older bricks but their quality is poor-
er and they will not usnally match the original color. Right: During the restoration of
Hannman Dhoka many of the missing and damaged bricks were replaced with new.

Despite much research and experimentation the old and new bricks do not matoh.
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Sources of lime

Lime is produced through the process of burning and slaking;
Local procedures should always be adhered to unless there are
proven defects with the method. The procedure is to mix water
with burnt, fragmented lime. Depending on the exact nature of
the base lime material this can be an explosive reaction with a
great deal of heat generated and steam given off. The base lime
will absorb water and expand up to two times its original volume.
Then it is left in a covered pit for a period of not less than two
weeks. The material can then be decanted into other containers
and stored. The result is slaked lime otherwise known as ‘lime
putty’ which is the consistency of cream.

Pozzolana for use with lime mortars

Pozzolana is added to lime mortar to achieve a more rapid set. A
traditional pozzolana used in Asia is crushed brick. Bricks fired at
lower temperatures are preferable. Crushed brick with particles

Masonry wall
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Fig. 93. Wall damage.

Left: Sketch showing how water seepage damages a traditionally constructed wall. (a) If
water seeps into the wall it saturates the middle fill. When mnd mortar is wet and there
is load from above, mud mortar tends to settle and wall bulging is the result. (b) Water

trapped inside the wall may seek to escape through joints cansing bulging. Right:
Masonry wall bulging ontwards after a few years of water seepage.
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of different sizes is best as the larger particles act as reservoirs of
dissolved carbon dioxide around which the lime begins to hard-
en. If quick-setting mortar is required, a mortar mix of 1 lime :
3 sand : 1 crushed brick works well.

The dust of bricks fired at low temperature adds to the
strength and durability of mortar made of lime, sand and
brick dust.

The disadvantages of using cement

Aging tests on mortar have shown that mortars containing crushed
brick perform much better than mortars with cement added. Adding
small quantities of cement to mortar actually reduces its strength and
durability. Cement is inappropriate for use in historic buildings.
Firstly, cement is extremely hard and brittle and unable to absotb the
same natural movement in buildings that can be withstood by lime
mortat. Secondly, there is no advantage to be gained by join-
ing two objects with a substance which is harder than the
objects being joined. Lastly, the free salts in the cement travel with
the moisture, drying out through the surface of the bricks or stones.
The salt crystals which form on the surface of the masonry cause
cracking and erosion of the stones or bricks.
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CHAPTER 7

ROOFs

The roof is the most critical element of a traditional build-
ing. Once minor roof damage has taken place, the cycle of
deterioration is remarkably quick. So quite often roofs need
to be reconstructed rather than repaired.

7.1. Roof Tiles

Before large terracotta roof tiles were introduced to the valley
all buildings were covered with small roof tiles called jhingati.
Jhingati were gradually replaced with corrugated sheets or large
tiles. Most recently concrete roofs have become the norm.

Today people do not like to use jhingati because it is expen-
sive and requires regular maintenance prior to the monsoon.
Many homeowners are replacing jhingati with corrugated
sheet or concrete slabs. In most restoration projects builders
collect the old jhingati for re-use as new jhingati is expensive
and of inferior quality.
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Fig. 94 Roof construction and roof tiles.
Terracotta tiles and timber members of the roof structure with their local names.
Drawing: N. Gutschow, Newari Towns and Buildings.
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Fig. 95. The process of laying roof tiles.
Top left: 1" thick sal planking is nailed above the rafters. Top right: Two layers of
tarfelt or multiplas are stuck onto hot bitumen paint. Another layer of hot bitumen paint

covers the tarfelt completely. Middle left: Timber battens to retain the mud bed are
nailed over the tarfelt on the diagonal so that if there is water leakage it will flow down.

Middle right: Preparation of mud which comprises soil taken from at least three feet
below ground level to ensure there are no seeds to cause vegetative growth. The anti-vegeta-

tion chemical Karmex: is also mixed in. Bottom left: 1aying of jhingati on the mud
bed. Bottom right: The first row of jhingati is nailed on the plank to avoid shifting or
loss.
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7.2 Mud

There are many factors which affect the longevity of the mud under
the roof tiles. If the mud is taken from the surface of the ground there
will likely be problems with vegetation growing because of seed con-
tamination. The seeds usually germinate in the monsoon and the grass
growing between and underneath the tiles causes them to be dis-
placed. Efforts to remove the grass by well-intentioned homeowners
climbing on the roof leads to broken tiles and water penetration, the
first step to serious structural roof damage.

Roofs
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Fig. 96. Stages of bow old buildings collapse.

Most often damage to old buildings begins at the roof, which is the weakest point in tra-
ditional architecture. Even small leaks in the roof leave the mud bed damp, which in turn
leads to rotting of the timber planks. Each monsoon the damage becomes greater.

Withont intervention, the ultimate effect is the total loss of the roof structure as pictured.
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In very old buildings we do not see a great deal of vegetation in mud
mortat. In the past, elderly interviewees have explained that the clay
was put in a fire or fried in terracotta pots to kill the grass seeds. Today
there are several anti-vegetation chemicals available in the market.
However, our experience indicates that even using these modern
chemicals may not work for long as such chemicals have a limited
effective life. It is much better to get mud not from the ground level
by digging not less than 3 feet below the natural ground level where
the soil contains no grass seeds. For best effect, it is wise to add anti-
vegetation chemicals.

7.3 Laths or Planking or Water Proof Plywood

Historically above the rafters, laths were used. This method is neither
structurally sound nor attractive to look at. The gaps between the
rough wood make it difficult to fit a water proofing membrane.
"Today, salwood planking or plywood are the most appropriate mate-
rials for supporting the mud bed under the tiles. In addition to pro-
viding a good surface to lay a waterproof membrane on, the whole
roof structure becomes more rigid when the planking or plywood is
nailed to the rafters. The thicker the plywood, the more rigid the roof.

— " Y —

Fig. 97. Laths above the rafters.

A historical house with traditional laths above the rafters in the roof structure.
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Fig. 98. Planking above the rafters.
Restoration of old house with sal wood planking on the roof structure.
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7.4 Underlays for Jhingati
The correct method of laying sbingati is important to ensure maxi-
mum thermal protection and a sound waterproof roof structure.

Tarfelt

A common undetlay for the tiles is tarfelt. It is generally
applied as a double layer using hot bitumen paint between and
over the top of the tarfelt. Battens are nailed to secure the
mud bed which has been applied with bitumen. This layer will
protect the planking from direct contact with the mud bed.

Timber peg (chukul)

Roof tiles
Mud bed with sleepers
Planking (mixed timbers) —

Rafter (pine or sal)

Eavesboard

Timber pegs (chukunl)

Putrlin (pine or sal)

Roof struts
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Fig. 99. Traditional roof structures - the problem and solution.

Left: Traditional detail roof structure, where timber peg and planking is directly connect-
ed with mud bed. Right: Improved roof structure with waterproof membrane between
mud bed and timber structure.
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According to the manufacturer, tarfelt lasts for 12 -15 years.
It is likely that after that time leakage will begin and damage
done to the roof structure. Tarfelt is also brittle and breaks
easily, especially in cold weather.

Multiplas

A better solution, still new to the valley at the time of
writing, is multiplas. It is better in quality than tarfelt
and lasts at least 50 years as claimed by the manufac-
turer. Multiplas remains flexible, is easily installed and
is supplied with its own sticking agent to secure it to
the planking or plywood.
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CHAPTER 8

FINISHES

Most houses from the Malla and early Shah periods were construct-
ed with exposed brick surface. The homes of wealthy people, tem-
ples and palaces were built using dachi apa bricks while those belong-
ing to the middle class were built of 7 apa bricks and those belong-
ing to poor families were built of sun-dried bricks.

8.1 Plaster

Mud or lime plaster has traditionally been used as a finish for
walls, floors and decorative elements. The main cause of
decay to plaster surfaces is damp or neglect.

nk

Traditional mud plaster

Buildings are often mud plastered on the inside walls.
Normally, ground floors were not plastered from the inside
because of ground floor rising damp. Modern day home-
owners don't wish to maintain mud plaster and prefer to
replace with cement plaster. Many people no longer know
how to apply mud plaster. However, while there is no doubt
that mud plaster needs periodic maintenance, it is an effective
heat insulator and does not trap the damp.
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Fig. 100. Damage to plaster by ground damp.

Left: Mud plaster and bricks damaged at ground level by ground damp. Right: Lime
surkhi plaster damage by rising damp. Damaged is nsually cansed in areas which become
damp then dry out often. Areas which usually remain damp are less affected.
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Base coat

Materials required 1. *Black clay or yellow clay 2 parts
2. Cow dung 1 part
3. Rough rice husks 2 parts

(*excavated from 4 - 5 ft. below the ground level to avoid grass
seeds)

These materials are mixed with water until it is a homoge-
neous paste. Some water is added in the pit and the mixture
is allowed to remain in the open air for at least 2 - 3 weeks. It
has to be checked everyday and water added from time to
time to keep the whole mass wet all the time. Before the mud
plaster is applied to the wall, the wall must be cleaned prop-
erly and washed with cow dung slurry to make the wall
sutface sticky. Then a base coat of mud plaster ¥2" - 1" thick
should be applied to the wall surface.

Final coat

Materials required 1. Fine sticky clay 1 part
2. Cow dung 1 part

After the base coat is dry cracks will probably form. These
must be filled with mud plaster before applying the final coat.
Only when the plaster is dry can the final coat be applied.
The process of mixing is the same as but the ratio of cow
dung to clay is 1:1. The clay must be fine plastic clay. The fine
clay can be found in particular parts of the field. The use of
cow dung prevents cracking of the plaster because it contracts
upon drying. Cracks will develop if the cow dung is not used
in the required quantity. Thickness of the plaster should be
minimal.

Traditional lime plaster

Lime plaster is always recommended because of its porosity. It is
especially useful on walls in hot and humid climates. Lime pre-
vents excessive moisture being trapped within walls, letting them
breathe. Lime plaster is prepared in the same way as lime mortar,
however the layers are built up differently.
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Base coat

Materials required 1. Surkhi 3 parts
2. Slaked Lime 1 part
3. Sand 2 parts

This is a general mixing ratio for lime surkhi plaster. Before
application, the surface needs to be cleaned properly. The
thickness of this base plaster should be 1/2" - 3/4".

Low fired surkhbi adds strength and durability to lime plaster and
surkhbi mortar. It is best to use surkbi in the 75 - 300 microns
range rather than fine dust. Because the low quality of lime
available on the market, many people mix in cement which
actually reduces the strength and durability of the plaster. Lime
stone should be slaked for use in plaster (see on Chapter 6).

Second coat
Material required 1. Surkhi 2 parts

2. Slaked Lime 1 part
If a second coat is not applied before the final coat, cracking
will develop quickly. Some homeowners use fine surkhi in the
base coat to achieve a smooth finish then apply a final coat
immediately on top of that, however, cracks then develop
quickly. The thickness of the second coat should be minimal.

Final coat
Materials required 1. Surkhi

2. Slaked Lime
When the second coat is completely dry, a final coat of 2 parts

1 part
2 parts

lime and 1 part surkbi mix is applied. In some cases only a layer
of very fine lime mixed with water is applied over the second
layer of lime surkhi plaster. The thickness of this final layer
should be less than 1/8". It is allowed to air dry then finished
with a smaller tool to make the surface plain and smooth.

8.2 Ornamental Works

Decorative ornamental works characterize traditional archi-
tectural style. They give facades architectural expression.
There are still many houses which have various decorative
ornamental works made of terracotta, plaster and timber. For
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example, common decorative ornamental terracotta work
includes door and window lintels, cornices, pilasters, carved
bricks and so on. Examples of plaster work include geomet-
rical design of arches, pediments, keystones, cornices, dentils,
plaques as well decorative elements introduced by local

craftsmen. Each house has its own characteristic ornamental
brickwork and plasterwork which are indicative of the period
in which the house was built. They also reflect traditional
local craftsmanship.

Fig. 101. Examples of ornamental terracotta works

Top left: Ganedyo Chhe, Bhaktapur. Only one example of a terracotta window
remains in the conntry. Top right: Khapinchhe Pati, Patan. Carved bricks on the plinth
of the pati. Middle: House in Bhaktapur with exposed brick wall. Terracotta lintel,
pediment, small pilasters in the middle windows, big pilasters in the corners of the house

and cornices. Right: An example of local crafismanship in terracotta.
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Finishes

Fig. 102. Examples of ornamental plasterworks.

Top: Decorative fignres in pilasters. Bottom left & middle: Figure at the corner of
the house carrying corner pilaster. Bottom right: The old clock tower, which was lost in
the 1934 earthquake, was carved on the surface of a wall.
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Fig. 103. Ornamental work on different materials.

Dhanbaha, Patan. A fine example of ornamental work in plaster, terracotta and tim-
ber. A mixture of traditional and 19t century imported architecture. Over the last few
years, many of the houses with these ornamental works were lost. Some of such detail was

broken off or improperly repaired nsing the wrong materials including cement mortar.
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Restoration

During restoration, the extent of cleaning and repair required
is dictated by the level of deterioration of the ornamental
terracotta and plasterwork. Generally brick work is found in
a better condition than plasterwork.

For plasterwork, detetioration can be assessed through visual inspec-

tion and by knocking to check for hollowness. In some cases, mold
and mosses attach to the exposed parts of buildings, making them
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Fig. 104. Repair of ornamental works.

Left: Sukul Dhoka, Bhakatpur. Bottom of the pilaster was broken, which was repaired
with cement mortar without original details. Middle: Gaddi Baithak, Kathmandn
Darbar WHS. Pilasters were repaired in old design with cement mortar. Above: A
capital of the pilaster was repaired with cement mortar. Unfortunately, traditional lime

mortar is not popular with homeowners and craftsmen.
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look dirty: Generally, proper cleaning of the surfaces, which includes
careful stripping of paint, reveals physically sound plaster work
beneath the unsightly exterior. Where the surface is cracked or peel-
ing or when there are excessive layers of paint which obscure the
architectural detail, paint must be stripped from the surface.

Cleaning

Intricate details of wall ornaments can be exposed by appro-
priate cleaning, For intricate plasterwork or decorative timber
elements, a soft brush should be used by a skilled craftsman.

Organic growth such as mosses, lichens, algae and molds are
often found on damp plasterwork. The use of chemical
agents (bleaching powder) eliminates growth leaving residue
which weathers away over time.

The agent is diluted with water and applied with a hand spray
or brush. It is also possible to remove some lichens and
mosses before treatment by gentle scraping with a brush.

Efflorescence is caused by the slow build-up of water-solu-
ble salts at sheltered sections of building exteriors. The sur-
face salt can be removed with a dry bristle brush.

External plasterwork can flake and crumble over time due to
constant exposure to weather. Localized damage to plaster-
work can be patched. However, it is important that the patch-
ing material matches the color and texture of the original
material.
qualities.

Repair material should also have proper adhesive
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PAINTS

Traditional houses are usually left unpainted with exposed
brick on the outside and mud rendered walls on the interior.
From the 19th century onwards many types of paints and
pigments were introduced to the Kathmandu Valley. They
were mainly used in the interiors and door and window
frames. Exterior wall surfaces were lime washed on lime
surkhi plaster. Artistic wall murals were often found in

Kathmandu Valley, however, they are not the subject at hand.

Following the introduction of new paints to Kathmandu
Valley local people began to paint historical religious monu-
ments as a votive offering.

Paints
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Fig. 105. Paint on bistorical buildings.

Dattatriya Mandir, Bhaktapur. Local people painted 17th century objects with enamel
paint. While painting the temple, gives people personal satisfaction, having made an offer-
ing-in-kind to the temple, they are unaware of the damage which may be caused by nsing
modern enamel paints which lock in moisture.
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9.1 Medieval Buildings

Natural timber finishes

Linseed oil or mustard oil used on timber elements and carv-
ings in a mistaken effort to beautify them. In the few days it
takes to dry propetly, airborne dust sticks to the oil-covered
wood. Repeated applications obscure the carving details with
the dust and oil mixture. A better solution for long term pro-
tection is to keep the timber carvings clean and dry.

External wall finishes

Wide roof overhangs on traditional buildings protect the
facade from rain. It is unnecessary to use modern enamel
paints to add water protection under such wide overhangs.
Carved timber elements on external walls should be kept
clean and left unpainted if they were originally so.

9.2 19th Century Buildings

The external walls of traditional 19th century buildings need
more attention because the roof overhangs were usually not
wide. They need to be given regular attention.

Fig. 106. House with wide roof overhang.
Left: The wide roof overhang protects the facade from rain and sun. Right: The fagade
on 19th century houses weathers more rapidly.
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Painting on plasterworks

Generally homeowners undertake painting work following
the monsoon or in conjunction with festive occasions. If the
existing paint shows no signs of deterioration or failure then
there is no need to repaint. Additional paint coats may cause
peeling or cracking of the surface due to weak adhesion to
the older layer. Excessively thick layers of paint are less resist-
ant to cracking through shrinkage and thermal stress.

Proper preparation of the surface is necessary for painting
Preparation should include cleaning, light scraping, sanding and, if
necessary, repair works. The removal of excessive layers of peeling
and flaking paint will help windows and doors open and close
propetly as well as restore the clarity of the original detailing, The
main aim is to only remove paint to the next sound layer using the
gentlest means possible to avoid unnecessary damage, then pro-
ceed with repainting, New coats of paint will adhere better and last
longer following proper preparation.

Any plasterworks must be adequately dry before the applica-
tion of the base coat of paint. Two finishing coats should
only be applied after the base coat has thoroughly dried.
This guarantees longer paint life.

Painting on timber work

19th century buildings are generally finished with large cor-
nices instead of huge roof overhangs. It makes sense to
paint the timber on the openings to protect them from the
rain during the heavy monsoon. Exterior paint is constantly
deteriorating through weathering, so it is only a temporary
physical shield that requires a reapplication every few years.

If the existing paint condition shows no evidence of paint detetio-
ration such as blistering, peeling or cracking, then there is no reason
to repaint. An additional layer of paint might trigger cracking and
peeling at the weakest point of the adhesion. This is caused by
excessively thick paint being unable to withstand the shrinkage of
an additional coat as it dries.

Paints
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Fig. 107. Paint on bistorical buildings. fom qou Rferfee wxEEAT I fa7 qou. AfrEriae g 7T
All the openings were painted in 19th century houses. If the roof overbang is not large, 9% &Y ST HUEEHT GE ATIES T RUHE [T | Al AEe weAded 9% &t YTATEIAT S FF RATT T A1 T g 1 AfE G FEABAT & TIT T
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MAINTENANCE

Regular maintenance will prevent more serious, long term
damage. Timely protection and maintenance are the keys to
preserving historic buildings. When undertaking mainte-
nance it is important to ensure that material used in the repair
is compatible with the original material. There are a number
of maintenance principles to bear in mind:

1. Problems in old houses often begin in timber elements.
Timber should be examined from time to time to ensure that
there is no water accumulation. If there are any problems,
eatly intervention will head off more expensive repairs.

2. Roof maintenance is critical to the longevity of traditional
buildings. Maintenance should be undertaken by someone famil-
iar with traditional jhingati tile roofs. Walking on the roof to replace
broken tiles or remove growing vegetation can easily cause more
broken tiles. Even a small amount of water seepage through the
roof can cause significant damage to the building structure.
Homeowners should inspect the entire roof during rain, because
if there is any leakage, it is easy to trace the seepage location.

3. Regular cleaning of walls is important. Owners should not
allow posters to be glued onto wall surfaces.

4. Proper preparation should be observed when repainting;
Walls should be cleaned, scraped and sanded to enhance the

adhesion of new coats of paint.

5. Check that there is no damage caused by leaking pipes and
gutters.

6. Moisture observed on walls at the ground level indicates
the need for improved air circulation.

Maintenance
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7. The skill level of craftsmen is critical for good work. Many
builders are unfamiliar with the proper maintenance tech-
niques for historic buildings. It is far better to employ special-
ists for maintenance and repair work on traditional buildings.

Monitoring the condition and undertaking immediate repairs save
the additional expenses of more setious repairs. Preventative main-
tenance will save buildings from more serious damage. The false
economy of ignoring a little problem will incur future expense well
in excess of the cost of the preventative maintenance.

The responsibility of preserving Kathmandu Valley's built
cultural heritage lies with all of us. Generations to come will
be grateful to homeowners who have the foresight to con-
serve their traditional dwellings as living history.

DO WE WANT TO PRESERVE OUR HERITAGE?
LET’S ACT BEFORE IT'S TOO LATE!

O, YT HTHHT AT FHIBT TETATHT TE AT~ TARASTUA
g5 | Y FHEE Ufqeias wRewd Stad q9R wfafuem
FAMIST B | TRERRTT TRE&H A6 TP BIAHT AT
fardToseedl IUART T &Y TH G |

HAEAT AREH TART T T THAA A =Ahl AHAR @
FaTe farg | IfARIaTcHE FFAR HAA URATS Al¢ =R Afd
g aTe F=Ts fevg | AH@m A g ¥ g4 T Ted
a1 9% afe @ ders fad T

FISHTST FUCAFTH TUFI TIEHIGF TEIETH FET T
e erdr gemr g | 9 fidiew e wRuHEs gl
TIHT FIE T GRARTAT B |

F T ETHT GEIRTH QR T ey 7
R oot g7 srmfe 7 3 WA

o, FIAN] AT AT FHAT TAATAT TE AA=T FHAGTLNA
| FE FAQ Ufqetad gauy SfEd #WR gfatder
At S | UREReE SAAT @A AT AT s
ST I A& ATATs |

HTT HAXT TRATAT TR T q @dd ST b ed
ST @9 a9 I fag | gioRidTeHs aRIR SO g3d 99
TR Afq ST aE F9 AT (g% | GHET oy e & e
o fad a9 @ ge g fag

@A 3 AIeRas FEIErT SR A Eamr R
TH@ fqar @ | e e st ggara 9fq &as A T
fas arrafve famaaaa s sfaerear so g@weror arm
FRERTaT 2% |

g WG W] TEIRET SR 1 AT ?
forr s A ® g A

136

Heritage Homeowner’s Preservation Manual



CHAPTER 11

RESOURCES

Material Resource

Wood
Laghu Kastha Udyog, Bhaktapur
Sutendra's shop, Lagankhel

Brick (Traditional)
Dakshhin Barahi Ita Udhyog
Kanchha Awale's Bhatta, Bhaktapur

Floor and roof tiles

Dakshhin Barahi Ita Udyog
Kanchha Awale's Bhatta, Bhaktapur
Bhaktapur Ceramics

Lime Stone
Teku shop

Surkhi
Dakshhin Barahi Ita Udyog

Mud
Yellow mud

Multiplas

Material Testing and Conservation Lab.

Jay International, Teku

Stainless steel
Bishal Kitchen
Quality Kitchen

Craftsmen

Wood carver (Butta kami)
Indrakaji Silpakar, Bhaktapur
Chbhatra Silpakar, Bhaktapur
Ram Gopal Silpakar, Bhaktapur
Ramesh Silpakar, Bhaktapur
Bijay Silpakar, Bhaktapur

Hari Silpakar, Bhaktapur

Nati Maharjan, Khokana

Om Maharjan, Khokana

Resources

6610107
5523070

4482719, 4493865
6613661, 9851063801

4482719, 4493865
6613661, 9851063801
6612551

4245984

4482719, 44 93 865

9841256490

4270943, 4276197
4252458

4240776
4274445

6611980
6615694 (R), 9841514086
9841495920

9803310676

9841463180

2130013

Carpenters (Si kami)

Hari Bahadur Silpakar, Bhaktapur
Sundar Birbal, Bhakatpur

Rojesh Silpakar, Bhaktapur

Ram Silpakar, Bhaktapur

Sivaram Silpakar, Bhaktapur
Purna Maharjan, Patan

Bishnu Birbal, Bhaktapur

Decorative plasterwork (Bajra kami)
Tusi Bajracharya, Tapahiti, Patan

Kazi Ratna,Tapahiti, Patan

Asharam Awale, Bhaktapur

Masons (Da kami)

Jujubhai Maharjan, Chobhar

Seth Mahatjan, Sundhara, Patan
Krishan Prashad Awale, Bhaktapur
Kishor Maharjan, Pulchowk
Laxman Maharjan,

Shyam, Harisiddhi

Daiba Awale, Bhaktapur

Stone workers (Lobkami)
Kanchha, Bhaktapur

Surya Bahadur, Bhaktapur
Asha Kaji, Bhaktapur

Roof tile laying (Awale)
Asha Ram Awale, Bhaktapur
Krishna Prasad Awale, Bhaktapur

Contractors
Ram Gopal Silpakar
Juju Bhai

Kaji Man Maharjan

012130013 (R)

6611957 (R)
5530112 (R)
9803007114

5543889 (R)

6615688 (R)

4332094 (R)
9841393901
5531398
5009002

6615216

6615688, 9841369095
9841393901

6613907
4332094
5537881

Dhruba Mak

Harkha Lal Maharjan
Karna Bahadur Awale
Mangal Lal Silpakar

Shyam Dangol

Dharma Bahadur Maharjan
Shiva Prasad Silpakar
Utam Maharjan

Experts

Jaicharan Kasti, St. engineer, DoA
Bhim P. Nepal, Archaeologist, DoA
Narendra Raj Shrestha, KMC
Mahesh Man Singha, LSMC

Ram Govinda Shrestha, Architect, BM
Surya B. Sangachhe, Architect
Deepak Pant, Architect

Lumanti Joshi, Architect

Jharana Joshi, Architect

Sirish Bhatta, Architect

Prabal Thapa, Architect

Kai Weise, Architect

Sudrasan R. Tiwari, Architectural historian
Prem N. Maskey, Structural engineer, PC

6613414

5521914

6613661

9851055759

5544234

4331081

6611393

5524936, 9841210736

4250685

4250687 (O),
4231429, 4231481
5540904, 5522563 (O)
6617730, 6610310 (O)
4257647 (O)

5521310 (O)

5546055 (O)

5521567 (R)

4428307 (R)

4434891 (R)

4421871 (O)

5521310 (O)

5521310 (O)

Jitendra Bothara, Seismic consultant, NSET 4474192 (O)

Note:

KMC = Kathmandu Metropolitan City
LSMC = Lalitpur Sub-Metroplitan City
BM = Bhaktapur Municipality

PC = Pulchowk Campus

These contacts for the resoutces are based on the authot's professional experience. Additioanl entries are welcome. Please contact the with your
professional experience and contact numbers.
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