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is an interdisciplinary rural development project taken up by design and re-
search group TEN (Zurich), Thame Sherpa Heritage Fund (Nepal and the US) 
and associated research groups at the Swiss Federal Institute of Technology 
(ETH Zurich).

Three main research components make up the focus of the project: A redevel-
opment methodology based on design strategy and participatory planning, 
appropriate materials research, and the development of earthquake resilient 
construction systems.

RE-BUILD THAMICHO

•	 To establish a redevelopment strategy to encompass the entire valley through participatory planning workshops with focus on 
defining collective development goals and benchmarks for immediate impact. 

•	 Combine local know-how with international expertise to develop novel, contextually appropriate building techniques and methods 
for sustainable construction practices. 

•	 Develop and assess materials that would help improve the seismic performance of un-reinforced stone masonry and reduce depen-
dence on prevailing labor intensive forms of construction. 

•	 Focus on establishing an enhanced and robust construction knowledge, documentation and teaching tools for the region that is 
accessible to all.  

•	 To showcase design innovations in key community buildings in the valley. Starting with reconstruction of the  
Monk’s Hostel in Thame Monastery.

AUG 2015



1. These are the typical masonry failures 
documented in Thame valley after the earth-
quake in April- May 2015. The assignment for 
TEN was to upgrade the existing construc-
tion systems to counter these failures while 
achieving cultural relevance and opportunity 
for replicability by local residents.

Missing tensile members.

Unsupported long walls.

Asymmetric volumes.

Wythe de-lamination.

Masonry disintegration
at openings.

Gable topple.

1TYPICAL

STRUCTURAL

FAILURES

The design replaces large scale 
timber beams and posts now ren-
dered unavailable in close prox-
imity, due to the ban on felling 
trees inside Sagarmatha National 
Park, with a network of smaller 
pieces (easy to transport) work-
ing together to reinforce the prev-
alent stone masonry.



ROOM 1 ROOM 2 ROOM 3 ROOM 4 ROOM 5 TOILET

2. Monk’s Hostel, being set on a very tight site, retraces the existing building along 
its edge. The length of the building is further divided into 4 structural boxes in reinforced 
stone masonry (40cm thick). Two of the larger volumes are further divided using wooden 
partitions that double up as inbuilt storage and support for floor beams. 

3. In order to protect the walls from rising dampness due to melting snow or rain, 
foundations were covered with a layer of cement mortar and waterproofing agent.
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4. Timber beams procured from Syangboche were patiently sliced into thinner 
(45mm wide) members. These were then used to prepare the masonry frames.

5. Showcasing the height of local craftsmanship and perseverance, stone quar-
ried at site, was chiseled into perfect orthogonal shapes to provide the building blocks 
for the hostel.
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6. + 7. Stabilized mud mortar (lime:mud 1:10) was used to improve cohesion between 
two wythes of stone masonry. Once set, it will also help improve the weather protec-
tion properties of the building envelop. 
However, it should still be considered un-reinforced stone masonry for all technical 
reasons and its structural stability depends on the timber lattice introduced as an up-
date to the existing masonry practices.
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9

8

8. Interlocking timber frames were prepared before the masonry started.
 
9. Sufficient splice overlap for linear joinery was achieved. Screws were used 
instead of nails to avoid deformation in frames during an earthquake.

TIMBER

FRAMES



10. After every 600 mm height of stone masonry, prepared timber frames were 
installed at every corner and T-junction to provide improved connectivity between 
perpendicular walls. This would help the building retain its structural shape during an 
earthquake.

10TIMBER
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11. Ring beams were prepared in smaller segments 
and painted in water repellent paint .

12. Timber partition walls were strategically connected 
to the ring beams.

13. Ring beam segments were joined in place at both 
first floor level as well as roof level. 

RING

BEAMS



14. Vertical timber members were used to connect every masonry frame to the 
roof trusses. This will help transfer the tensile properties of roof trusses, throughout the 
masonry, assisting it in safely responding to lateral movements during an earthquake.
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15. Truss connectors.

16. Every frame has teeth popping out that are then sandwiched 
between two vertical timber members that further join the trusses.

17. Timber roof is strategically connected to the masonry through-
out the building. Trusses are located in perfect alignment with doors 
and windows to avoid vertical members colliding with the openings . 

ROOF TO

MASONRY

CONNECTION



18. A mesh, made out of galvanized iron wire, is wrapped around the exterior of 
the building connecting all the timber frames and in turn providing increased tensile 
strength and containment for wall wythes.
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19. U-shaped nails were prepared on site.

16. Earlier experiments with twisted double wire proved hard to 
work with during pulling and winding.

17. A cross weaving system was then evolved that was easy to work 
with at heights and once installed all around the building would effec-
tively work even without nails and act as a wire skin for the building.

WIRED

SKIN



22. The masonry gable was 
desired and designed to evoke 
the memory of traditional Sherpa 
Architecture. 

An elegant pure white 
double storey building with 
slim roof and true aesthet-
ics, sitting in the Himalayan 
landscape.
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23. + 24. One of the trusses were located along the gable and connected to horizontal 
frames in the gable as well as the ring beam under the gable. This will help eliminate 
any chance of the gable falling inside.

25. Gable was designed with horizontal reinforcement frames.
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26. A slim roof line was designed to replicate the fragile edge 
in traditional slate roofing systems.

26ROOF

COVER



27. + 28. In order to counter the strong wind uplift, a timber edge band (in 25mm 
planks) is installed and connected to the roof trusses before screwing the corrugated 
metal sheet to the same.

29. Timber batons extend on the gable sides while the longer edges support can-
tilevered timber planks to further highlight the slim roof-line. 
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3130INSULATION

30. Local women artisans were consulted and hired to weave tradi-
tional yak wool curtains as thermal barriers at doorsteps.

31. Glass-wool insulation was filled between masonry and plywood 
cladding on the exterior walls and above the false ceiling on top floor.

32. Double panel windows were designed to minimize heat loss.



33. A pristine black and white palette was chosen to downplay the residential 
function of the building amongst the colorful monastery buildings.
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34. Several tests were made to work out the best color, texture and durability for 
external plaster.

35. A cement base plaster with lime finish was chosen to give the handmade 
texture and perfect white color, as desired.
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36. Keeping in line with the local traditions, the interiors were finished exclusively 
in timber. Seen here, is the corridor on the lower floor that so elegantly display the play 
of light and shade.
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37. The rooms make use of alternately arranged cupboards and shelves to accom-
modate space for a kitchenette and altar opposite the bed. In keeping with the local 
beliefs, the ceilings are painted in teal blue to represent the sky. 

38. The building sits on the mountainside, hiding its technical innovations under 
the cloak of traditional simplicity.
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The project has been an extraordinary experience for the design 
team. It embodies the true spirit of research by design, that guides 
the entire team at TEN. 

TEN AT WORK



Last but not the least, it is only by the hard work and unflinching dedication of men 
and women on site, who pushed the boundaries of comfort and worked through 
harsh weather and logistical nightmares, to help make this project a success that it 
has come to be.

THE TEAM



THANK YOU

TEN

Kanzleistrasse 80

Zurich 8004, Switzerland

nepal@ten.as


