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Since 1255, major earthquakes have struck Nepal. This article looks at the
history of these earthquakes and how they impacted the region and its
heritage. The recent April 2015 earthquake was characterized by the widespread
destruction of historic buildings. It is worth noting that not all of the historic
buildings succumbed to the earthquake. In the Kathmandu Valley, more than
a handful of restored or reconstructed historic structures survived the force of
the quake. Structures such as the Cyasilin Mandap, Patan Museum, 55 Windows
Palace, and the south wing of the Sundari Chowk stood their ground. However,
the Nepalese government would like to reconstruct the destroyed heritage using
the traditional methods and materials. So what can we learn from the past? Can
the past guide our future reconstruction? Is there a method that is traditional, and,
at the same time, resistant to earthquakes? [DOI: 10.1193/121616EQS240M]

INTRODUCTION

The M7.8 April 2015 Gorkha earthquake has left an everlasting scar on Nepal. While the
death toll rose, news came regarding other devastation. The Kathmandu Valley contains seven
UNESCO World Heritage sites, and many suffered significant damage. The iconic historic
architecture of the country, most of which date from the Malla Dynasty (1201–1769) suffered
huge losses in mere seconds. Dega temples (timber-framed brick-masonry structures with mul-
tiple roof tiers), Shikhara temples (stone-masonry structures with pyramidal roofs, an influence
from India), stupas (hemispherical mounds, characteristic of Buddhist architecture), and the
palace and mandapa (pavilion, in Sanskrit)-filled “Durbar Squares” were unrecognizable
after this disaster.

On 5 May 2015, the Director General of the Department of Archaeology (DOA) of the
government wing responsible for maintaining heritage structures in Kathmandu said, “I think
I promise you, [in] five to seven years’ time we can rebuild again, because this is necessary,
this is our pride, [and] we will build it” (Euronews 2015).

This sentence showed the political determination to rebuild all the heritage that was
lost. The question that arises is, was this earthquake a rare event? Will it happen again?
If Nepal wants to reconstruct, where can it look for inspiration? What kind of technology
will be used in this cash-strapped Himalayan state? The answers to all these questions lie in
Nepal’s own backyard and within the Himalayas.
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This article will briefly look at the history of earthquakes in the country. We will inves-
tigate various case studies of historic earthquake-resistant technology in the region and recon-
structed or restored monuments, where modern and traditional seismic resilient techniques
were incorporated. All these examples help to illustrate potential “best practices” for the
reconstruction of heritage sites in Nepal.

A BRIEF PEEK INTO THE SEISMIC PAST OF NEPAL

Nepal is considered one of the most severe earthquake-prone regions in the world. As per
a study carried out by the United Nations Development Program in 2004, Nepal came 11th,
with respect to earthquake risks (Shakya et al. 2012).

Earthquakes have been documented and recorded throughout Nepal’s history. The earliest
recorded earthquake was in 1255 and had an approximate magnitude of 7.8. This earthquake
was so massive that it killed nearly one third of the population in the Kathmandu Valley,
including King Abhaya Malla (reign, 1216–1255; Government of Nepal 2015). Another mas-
sive earthquake was recorded in 1505 in West Nepal in the region of Lo Mustang, with an
estimated magnitude of 8.2 to 8.8.

Alexander Campbell, the superintendent to the British Resident (representative) Brian
Hodgson in Nepal, records in 1833 that two fine pillars were demolished by the shock
of an earthquake (Bilham 1995). He was referring to the earthquake that took place in
1833, which destroyed the eleven-story Bhimsen Tower (built in 1824) and damaged the
nine-story Dharahara Tower (built in 1832).

The above examples give us a generic understanding of the magnitude of previous earth-
quakes. However, it has been rightly pointed out by the director of the Kathmandu
Valley Preservation Trust (KVPT), “As no photographic documentation of the earlier earth-
quakes exist, it cannot be assessed how much was lost and in what ways the cityscape
changed its original configuration” (Shakya et al. 2012).

A century later, the 1934 magnitude 8 Nepal-Bihar earthquake struck the valley. This
earthquake was well documented due to the new art of photography giving us clear evidence
of the magnitude of devastation (Building Research Institute 2009). The Dharahara Tower,
which was damaged in 1833 and rebuilt, was reduced to a stub by this earthquake (Figure 1).
The tower was rebuilt in the following years.

The Kathmandu Durbar Square survived this disaster with less damage. Historic photos show
dislodged roofs and temple pinnacles while most of the other buildings survived intact (Figure 2).

The Patan Durbar Square suffered much damage. The Bhaidegah Temple, the Degutale
Temple (Figure 3), and the octagonal Shikhara-style Krishna Temple (Figure 4) succumbed
to the earthquake. Following the earthquake, the Bhaidegah Temple was remodeled in
Mughal-Rajput style with a dome and finished with white stucco (Figure 5). Most of the
historic buildings with white stucco work in the Kathmandu Valley can be attributed to
the Rana Dynasty (1846–1951). However, the Degutale Temple and the Shikhara-style
Krishna Temple were reconstructed in their original forms.

Like the other two Durbar Squares in the valley, Bhaktapur Durbar Square suffered
significant damage. The layout of the square was drastically changed after the 1934
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Nepal-Bihar earthquake. The Fasidega Temple, Harishankara Temple, 55 Windows Palace,
Siddhi Lakshmi Temple, Pujarimath, Cyasilin Mandap, and Bhairav Temple, as well as many
unknown structures, collapsed after the earthquake (Figure 6).

However, 55 Windows Palace, the Siddhi Lakshmi Temple, and the Bhairav Temple
(Figure 7) were reconstructed in their original form. The Pujarimath was repaired in a
quick, haphazard manner. The Cyasilin Mandap was demolished completely (Gutschow
et al. 2016). The Fasidega Temple was remodeled in the Mughal-Rajput style. The
Harishankara Temple was cleared away, leaving only the two entrance lions that mark
this spot (Waise 2013).

Figure 1. The Dharahara Tower (a) before and (b) after the 1934 Nepal-Bihar earthquake (photos:
Building Research Institute).

Figure 2. Kathmandu Durbar Square after the 1934 Nepal-Bihar earthquake (photos: Building
Research Institute).
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Figure 3. Degutale Temple at the Patan Durbar Square (a) before and (b) after the 1934
Nepal-Bihar earthquake (photos: Building Research Institute).

Figure 4. The Patan Durbar Square (a) before and (b) after 1934 Nepal-Bihar earthquake. Note
that the octagonal Krishna Temple on the right edge has collapsed (photos: Building Research
Institute).
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In 1988, the magnitude 6.5 Udayapur earthquake struck the valley. This earthquake
is attributed to one of the reasons for the collapse of the Vishwanath Temple roof in the
Patan Durbar Square (Figure 8; Shrestha 2006). The history described previously clearly
indicates that earthquakes have always been a part of Nepalese history. Massive earthquakes

Figure 5. The Bhaidegah Temple (a) before and (b) after the 1934 Nepal-Bihar earthquake
(photos: KVPT 2011).

Figure 6. The Bhaktapur Durbar Square (a) before and (b) after the 1934 Nepal-Bihar earth-
quake. Note that the Cyasilin Mandap (center front) and the traditional Dega-style Harishankara
Temple (left rear) were destroyed (photos: Building Research Institute).
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Figure 7. The Bhairav Temple (a) before and (b) after the 1934 Nepal-Bihar earthquake (photos:
Building Research Institute).

Figure 8. (a) The Vishwanath Temple in 1989 (photo in S. Shrestha 2006), and (b) as seen in
December 2015 (photo: V. Joshi).

S304 V. M. JOSHI AND H. B. KAUSHIK



have been a grim reality for the country. They occur approximately every 80–100 years, and
historic buildings are destroyed and reconstructed.

THE CASE STUDIES

RAISING A DEBATE

In the 1990s, some UNESCO advisors came to the Kathmandu Valley with the dogmatic
aim of enforcing adherence to UNESCO’s guidelines in the valley, especially the rules of
authenticity as also known in the Venice Charter of 1964. In the Venice Charter, it is said
under Restoration Article 9, “It (restoration) must stop at the point where conjecture begins,
and in this case moreover any extra work that is indispensable must be distinct from the
architectural composition and must bear a contemporary stamp” (ICOMOS 1964).

This forceful imposition of the guidelines in the valley resulted in the DOA passing its
own new 1990s regulation. This regulation laid emphasis on preserving the practices in
the region, leading to the complete ban of contemporary construction methods in the pre-
servation field within Nepal. Thus no “contemporary stamp”was allowed on reconstructed or
restored historic sites. Based on this law, the use of concrete or steel for structural reinforce-
ment in historic buildings in any form, visible or hidden, was completely prohibited
(Hagmuller 2003).

On the account of the law described previously, there is a lot of debate in the country on
retrofitting strategies to be adopted for heritage structures. Nepal lies in the seismically active
Himalayan region—preventing the use of steel and concrete in historic buildings can only be
detrimental, as these historic structures will be susceptible to future earthquakes causing
further loss of lives (Figure 9). Or can traditional seismic resilient methods be adopted?
Does such technology exist? Considering this, the case studies described later will allow
us to formulate and understand which examples can be considered the “best practices,”
keeping the 1990s DOA law in mind, and also looking at how well these structures performed
during the recent earthquake.

SEISMIC RESILIENT VERNACULAR ARCHITECTURE OF KASHMIR

Earthquakes have been occurring regularly in the Vale of Kashmir on similar lines to
that of the Kathmandu Valley. The soft-soil conditions in Srinagar are akin to the soft-
soil conditions in Kathmandu. The Kashmir earthquake of 2005 renewed interest in the seis-
mically resilient vernacular architecture of Kashmir. These construction techniques were
engineered in such a way that during earthquakes, the structure could undergo controlled
damage without deforming to the extent to which it could collapse (Langenbach 2009).
At the beginning of the nineteenth century, the construction technique described later
was developed in Kashmir.

The Taq System

The taq system can also be called the timber-laced masonry. This method consists of
load- bearing masonry walls with horizontal timber frames embedded in them. These timbers
are tied together like horizontal ladders and are laid into the walls at each floor level and the
window lintel level, respectively. This combination of wood and masonry together with a
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weak mortar give the taq buildings their capacity to deform slightly during the earthquakes
without significant damage. The mud mortar facilitates slight relative movement between the
walls and the wooden members. An important factor in the structural integrity of taq is that
the full weight of the masonry is allowed to rest on the timbers, holding them in place while
the timbers in turn keep the masonry from spreading.

This structural system is less common in the Kathmandu Valley, though it is present in a
few examples, such as the Lohan Chowk in the Hanuman Dhoka Palace at the Kathmandu
Durbar Square. The white stucco Rana Dynasty Gaddi Baithak wing completely succumbed
to the 2015 Gorkha earthquake, while the earlier exposed brick masonry construction oppo-
site the Gaddi Baithak survived, possibly due to the presence of the timber ring beams with
their snake-like carvings (Figure 10).

What Can We Learn?

The traditional taq construction system in the valley of Kashmir fares well during
earthquakes. The DOA’s 1990s law prohibits the incorporation of contemporary technology
in historic buildings (Hagmuller 2003). So, can we use this “traditional technology” from
Kashmir, or the ring beams as seen in the Lohan Chowk, for the reconstruction of historic
buildings in Nepal?

Figure 9. Heritage sites damaged in the 1934 and the 2015 earthquakes (map: V. Joshi, OCHA
2015).
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THE RECONSTRUCTION OF THE CYASILIN MANDAP

The two-story Cyasilin Mandap located in the Bhaktapur Durbar Square is a fine example
of reconstruction within Nepal before the 1990s DOA regulations. The rebuilt pavilion is a
unique hybrid of Newari architecture constructed using modern methods (especially steel and
concrete) in order to create an earthquake-resilient, historically compatible structure.

The Cyasilin Mandap in Sanskrit literally translates to “octagonal pavilion.” This ornate
pavilion was constructed in the seventeenth century during the Malla Dynasty. In 1934, as a
consequence of the Nepal-Bihar earthquake, the pavilion was destroyed. The only surviving
part of the Cyasilin Mandap was its plinth (Gutschow and Hagmuller 1991).

In 1972, the Germans entered the preservation scene in the Nepal with the restoration of
the Pujarimath in the Bhaktapur Durbar Square. The Germans were instrumental in carrying
out another project in the Kathmandu Valley, and they hired Niels Gutschow and Gotz
Hagmuller as architects to search for a building in the Kathmandu Valley that was in
need of preservation. The architects selected the Cyasilin Mandap because of its symbolic
value within the square.

Research was conducted to understand the structure and importance of the pavilion. This
in-depth study revealed drawings of the pavilion made by Gustave Le Bon in 1885 and Percy
Brown in 1905. Historic photographs of the building from the 1920s were also recovered.
Architects used insights from older members of the community to understand the layout of
the interior elements. Conjectural heights, measurements, and proportions were deduced
using Le Bon’s west facade drawings (Figure 11). A surveying pole was erected and photo-
graphed from the same place where Le Bon sketched his drawings. The two were overlapped,
and this allowed the team to understand the respective heights of the pavilion. The process
gained momentum with the recovery of eight of the 12 columns and a few column capitals
that were unknowingly preserved (Gutschow and Hagmuller 1991).

The architects consulted earthquake specialist, Walther Mann, from the University of
Darmstadt. He provided seismic strengthening details that maintained the historic form

Figure 10. Ring beams (a) at the Hanuman Dhoka Palace, (b) function somewhat similar to the
taq system (photo: V. Joshi).
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of the structure. Steel was used as slender cross sections, reminiscent of wooden joinery
details (Figure 12). To prevent “historical falsification,” they decided to keep the steel
beams in the interiors supporting the first floor exposed (Figure 13b). The steel columns
were instead covered with concrete and decorated with Newari profiles visible from the
old photographs. The pavilion was supported by a 3-m (9-ft) deep concrete foundation,
which was required to make the structure seismically resilient. The Nepalese also added
many architectural details to the exterior.

The reconstruction project was completed in 1990. The Cyasilin Mandap survived the
2015 Gorkha earthquake. Its immediate neighbors, the Vatsala Durga Temple (Figure 13a)
and the Dharmashala (Figure 14), collapsed because they were neither retrofitted nor

Figure 12. (a) The Cyasilin Mandap under construction, (b) note the steel core of the pavilion
(photos: N. Gutschow 1988).

Figure 11. Gustave Le Bon’s painting from 1885 was referenced for reconstruction (photo:
Hagmuller 2003).
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maintained before the earthquake. The Cyasilin Mandap is an excellent example of a hybrid
earthquake-resilient design that can be used for the reconstruction of the damaged and
destroyed heritage sites in Nepal.

THE PATAN MUSEUM

The restoration, reconstruction, and the adaptive reuse of the Keshav Narayan Chowk
or the northern courtyard in the Patan Durbar Square began in 1982. This courtyard was
constructed during the Malla Dynasty (i.e., 1675–1734), and it was partly reconstructed
after 1934. Eduard Sekler, an Austrian architectural historian at Harvard University, spear-
headed the project, Gotz Hagmuller, a and German architect, was selected as the principal
architect. Hagmuller widened the scope of this project in order to transform it from a
mere restoration and reconstruction project, and to make this courtyard into a museum

Figure 13. The Cyasilin Mandap as it stands today and the (a) Vatsala Durga Temple (marked),
which was reduced to its plinth, (b) the interiors of the Cyasilin Mandap with its “modern stamp”
after reconstruction (photos: V. Joshi).

Figure 14. The Cyasilin Mandap next to the destroyed Dharmashala (marked; photo by V. Joshi,
2015).
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dedicated to Patan (Hagmuller 2003). During this time, the DOA 1990s regulation was not in
place, and it allowed the architect to use materials such as prestressed concrete and steel for
the project.

The first phase of the project was the restoration of the north, south, and west facades
of the courtyard that were damaged and unsystematically rebuilt after the 1934 Nepal–
Bihar earthquake. The project began with the addition of a damp-proof course between
walls and foundations and the application of a waterproofing membrane under the tile
roof. A damp-proof course is a layer between the wall and the foundation that prevents
moisture from the foundations from rising into the walls, also preventing wet rot in the
wooden supporting members. For this project, copper sheets were used as the damp-proof
course. The traditional mud floors were replaced with handmade terracotta tiles. Weak
mud mortar was replaced with a stronger lime mortar. These wings had photographic
records that helped the reconstruction process. Thus the bell towers that were modified
after 1934 were redone in the architectural style that was visible in older photographs
(Figures 15 and 16; Hagmuller 2003).

However, no photographic evidence existed for the east wing. This wing was entirely
reconstructed by the Ranas and had many architectural elements from that period, but it
was in a very dilapidated state; hence rebuilding was inevitable. This wing was dismantled
and reconstructed (Figures 17 and 18). The interior spaces were made larger to accommodate
functions of the new museum. A circular bay window feature was added to the elevation,
which was picked from nearby Rana-era houses (Hagmuller 2003). A reconstructed colon-
nade that looked similar to the other wings became a point of much debate. An older local

Figure 15. (a) Before and (b) after photos of the bell tower restored to its pre-1934 design
(photos: Hagmuller 2003).
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inhabitant suggested that this colonnade never existed on the interior side of the east wing.
Hence the columns were removed and a door added, giving credence to oral history. The
columns for this colonnade were not replicated, but were instead recreated deliberately to
expose the steel inside (Figure 19). This was done to adhere to the Venice Charter of 1964.

Further, the project was still ongoing when the 1990s DOA regulations were implemen-
ted. However, the project was only halfway done and the final prestressed concrete slab was
clandestinely laid in 1995 (Hagmuller 2003). The roof had exposed steel trusses, respecting
the Venice Charter. The Patan Museum opened to the public in 1997.

This example shows us a different intervention altogether, where architectural creativ-
ity was used to modify the historic fabric. The columns are a strange interpretation of the

Figure 16. The traditional elevation of the bell tower visible in this photograph of the Patan Durbar
Square taken immediately after the 1934 Nepal-Bihar earthquake (photo: Hagmuller 2003).

Figure 17. The dilapidated east wing’s rear elevation before reconstruction (photo: Hagmuller
2003).
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Venice Charter. Here, traditional methods were disregarded; however, the success of this
museum in reviving this courtyard helped ameliorate the criticism toward this drastic archi-
tectural overhaul. The Keshav Narayan Courtyard survived the April 2015 earthquake, as it
was entirely restored prior to 1997.

THE 55 WINDOWS PALACE

This ornate palace is located in Bhaktapur and forms another focal point of this Durbar
Square. The building itself is said to have been constructed by King Bhupatindra Malla
between 1702 and 1722.

The architecture of this historic building is unique and unlike others found in Nepal. The
palace is C-shaped, as compared with the other square-shaped courtyard palaces found in the
Kathmandu Valley. The palace has two brick-masonry stories with mud mortar, and the top
story is wood-framed. Locally produced clay tiles indigenous to the region, known as
jhingati, cover the wood-framed roof. The first story consists of tempera paintings,

Figure 18. The east wing’s rear elevation reconstructed with some additional architectural
features (photo: Hagmuller 2003).

Figure 19. (a) The colonnade bearing the “modern stamp,” (b) detailed view of the column
capital (photos: Hagmuller 2003).
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which depict various gods and the life and times of King Bhupatindra Malla. These paintings
are considered to be the rarest paintings found in Nepal (Shrestha 2006). The second story
includes the character-defining 55 lattice windows spread along the 55 bays—33 windows
along the longer southern façade and 11 each on the flanking wings. The palace was thus
named by travelers due to this striking architectural feature.

It is noteworthy that the palace survived the 1833 earthquake. However, a significant por-
tion of the palace collapsed during the 1934 Nepal-Bihar earthquake. At that point, the palace
had already faced the brunt of the 1833 earthquake and was 220 years old. The entire second
floor, with its ornate windows, and the roof were reduced to rubble (Figure 20).

In the aftermath, the palace was quickly and hastily restored. All reconstruction was car-
ried out with materials that could be salvaged from the rubble. Historic photographs before
1934 show that the windows on the second floor had almost a 45-cm (1.5-ft) overhang that
was lost during reconstruction (Figure 20a). The roof was now redone with corrugated gal-
vanized iron sheets. However, the tempera paintings survived the quake, though the wall
containing it had gone out-of-plumb (Shrestha 2006).

Over the years after the 1934 Nepal-Bihar earthquake, the palace changed its function a
number of times. It was converted into a residence and then into a magistrate’s office. In
1963, the corrugated galvanized iron sheets were replaced with heavy roofing tiles,
which increased the weight on the roof. Then, in 1978, it went through another functional
change and became a museum. During this time, internal cross walls were removed without
due consideration for the overall structure of the palace (Maskey 2013). The 1988 Udayapur
earthquake raised further concerns for the stability of the palace.

The absence of maintenance, and the structural elements showing visible signs of weak-
ness, started to change opinions in the valley. In 1993, it was decided that the palace would be
restored and that prestressed concrete would be used for the restoration—similar to that used
in the Patan Museum (Raj et al. 2016). However, in 1997, the restoration committee, on the
basis of the Nara Charter for Authenticity (1994)—which was born as a result of the direct
reaction to the Venice Charter of 1964 and the imposition of its guidelines by the UNESCO in

Figure 20. The 55 Windows Palace (a) before and (b) after the 1934 Nepal-Bihar earthquake
(note the window overhangs). Only the second floor with the ornate windows collapsed
completely (photos: Building Research Institute).
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Nepal and Japan—decided that only local and traditional methods of preservation would be
used for the palace. By 1998, UNESCO had carried out a detailed structural analysis, and
plans for restoration were set in motion.

Restoration involved three phases. First, the lower two stories were restored; second,
the side wings were preserved; and, finally, the roof and windows were reconstructed
(Figure 21). Local carpenters, architects, and craftsmen employed indigenous methods of
restoration. The weakened members were replaced, and the walls were supported and brought
to plumb. Local methods of seismic resilience, such as adding wooden ring beams and wall
plates to the brick walls, were incorporated. Traditional detailing, such as the eyebrow cor-
nice, was recreated above the windows. The floors were remade and strengthened by addi-
tional planking. The 55 lattice window bays were replaced with new ones. The 45-cm (1.5-ft)
overhang was added back to the top floor. Other doors and window were restored or replaced.
The roof was now installed with local jhingati tiles, and areas prone to leakage were sealed.
No steel or concrete was used during the reconstruction process (Maskey 2013). The project
was completed in 2006. This endeavor was considered a landmark restoration project, pri-
marily because it was “untarnished” by modern construction methods.

The 55 Windows Palace survived and withstood the 2015 Gorkha earthquake, while the
neighboring Fasidega Temple and the Vatsala Durga Temple collapsed (Figure 22). This
palace fared better than its neighbors because it was regularly maintained after 1934, and
its deteriorated parts were replaced.

RESTORATION OF THE SOUTH WING OF THE SUNDARI CHOWK

This restoration project was carried out by the KVPT and the University of Applied Arts
in Vienna. Funding came in from the German government in 2011, which initiated the pro-
ject. The existing south wing dates back to the eighteenth century; however, the south wing
partially collapsed in the 1934 earthquake after which it was restored. Many carved elements

Figure 21. The three-phase restoration of the palace. The photograph on the left (a) shows phase
I (note the absence of the overhang and adjustment made after 1934), while the photograph on the
right (b) shows phase III (photos: Shrestha 2006).
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remarkably survived intact before the 1934 earthquake (Kathmandu Valley Preservation
Trust 2013). The courtyard façade was badly affected by rising damp, due to the absence
of the damp-proof course and partly because it did not receive direct sunlight. The loss of
mortar and rising damp had seriously weakened the walls. Bricks below doors suffered from
efflorescence and spalling.

During this time, the DOA’s 1990s regulation was in place and the KVPT was following
it, as this project was also supported by the DOA itself. This entire wing was repointed using
mud mortar (Figure 23), and a damp-proof course in the form of copper sheets was added

Figure 22. The 55 Windows Palace still standing on the extreme left, and the Vatsala Durga
Temple (marked) is reduced to rubble, represented by its existing plinth (photo: V. Joshi).

Figure 23. (a) Applying mud mortar and (b) repointing the bricks (photos: KVPT 2013).
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below the doors to prevent seepage of moisture and to protect the wooden members against
wet rot. Black coating applied to all the wooden members during the Rana period was scraped
off and was not replaced (Figure 24).

The historic eyebrow cornices that were hastily redone during the Rana period were
restored to their original pre-1934 form (Figure 24). The deteriorated mud flooring was
removed and new mud flooring was applied. Marine grade plywood was added between
the joists and the flooring for additional strength. Stainless steel pegs were installed between
the joists and wooden beams. Corner stainless steel plates were bolted to the wall plates.
Stainless steel dowels were added at regular intervals to strengthen the wooden members,
while old, decayed wooden elements were replaced with new ones. All the above was done
in such a way that the steel elements were hidden from view. This was a part of a covert
program to reinforce the structure and make it seismically resilient. The roof, which had
been poorly constructed, was entirely redone (Figure 25). Seismic strengthening was

Figure 24. (a) Black coating from 1936 that was removed and (b) the restored eyebrow cornices
(photos: KVPT 2013).

Figure 25. (a) Machine-made pan tiles from 1934 replaced with (b) traditional ceramic jhingatis
(photos: KVPT 2013).
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achieved in the roof via the addition of concealed bracing of marine grade plywood and a
waterproofing membrane under the traditional mud setting. The machine-made roof tiles
were replaced with jhingatis.

This project highlights the fact that all architectural elements in the south wing were
restored using traditional methods, but strengthening was achieved using concealed modern
techniques such as the use of steel and plywood. This wing survived the 2015 earthquake due
to the restoration efforts carried out in 2013, while the eastern wing right next to it likely
collapsed due to an absence of the same (Figure 26).

CONCLUSIONS

The five case studies give us examples of various traditional and contemporary methods
used for seismic resilience and preservation in the region. The case of the Cyasilin Mandap
case, though extraordinary in its own right, cannot be used as the best example for recon-
struction. The Patan Museum, though successful, challenges the integrity of historic
buildings.

The restoration of the 55Windows Palace and the south wing of the Sundari Chowk were
clearly influenced by the 1990s DOA regulations, and they both work well within the frame-
work defined by the DOA. From the above projects, we can cite that the taq system, the 55
Windows Palace, and the south wing of the Sundari Chowk as possible “best practices” that
could be followed during restoration and reconstruction of heritage structures within Nepal.
The taq system can be used in its Newari form, with the snake-like carvings reminiscent of
the local style. The 55 Windows Palace stands as the best example that did not use any steel
or concrete, though a “modern” damp-proof course may have been added, which challenges
the “traditional” claim. The covert use of steel in the south wing lays emphasis to the fact that
we cannot merely forget contemporary methods of earthquake resilience, but we can incor-
porate them during reconstruction in such a way to respect the historic fabric of our heritage
structures. Closing ourselves to the possibilities and technology available today may not
prove to be appropriate.

Figure 26. On the left is the east wing of the Sundari Chowk that is currently being reconstructed
after being completely destroyed by the 2015 Gorkha earthquake. The south wing on the right
survived without damage (photo by V. Joshi, 2015).
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Some buildings—for example, the heritage buildings—are built to last for a long time,
not to be reconstructed every 80–100 years after earthquakes. The DOAmight raise a similar
case to that of the 1994 Nara Charter of Japan and push forth for a preservation practice based
on cyclic post-earthquake–based restoration of heritage sites, but is it really justified? High
seismicity with weak traditional structures is not unique to Nepal. Why not reconstruct the
heritage buildings in the best possible manner using both traditional and modern methods so
that buildings do not collapse in future earthquakes, having only cyclic repair and mainte-
nance? Additionally, how can we ensure monetary security for reconstruction after 80–
100 years when we are struggling with it even now?

Why do we still hesitate to change laws to help build a secure future? Why do we forget
that “loss of life” is more important than “loss of authenticity”?We recommend taking a more
rational and practical stand on the future of Nepalese heritage, rather than being carried away
by ideas not suitable for Nepalese heritage and seismicity.
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