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Introduction
In June 2017, a cooperative agreement was signed between Russkaya Arktika National Park and the
private non-profit Arctic Museum and Exhibition Centre. An expedition to Tikhaya Bay (Hooker Island,
Franz-Josef Land) was organised within the framework of this agreement.
The expedition took place (July 21-August 12, 2017) and included specialists such as architects,
engineers, mechanics and historians (V. Matveenko, I. Grafov, N. Smirnov, N. Frizin) to study how to
best restore and adapt the building to fit its new museum and guest purposes.
Both an engineering and an architectural surveys were conducted on the seaplane hangar’s premises to
assess the restoration of the garage and the conservation of some of the equipment (DT-55 tractor and
Stalinez-80 tractor).
In the future, the plan is to create the northernmost Arctic museum, where it will be possible for tourists
to meet and talk about the development of Franz-Josef Land, the Arctic and the North Pole, and conduct
various activities (lectures, seminars, conferences). This will also be the first tourist centre to be
developed in the high latitudes of the Russian Arctic.
This report covers the results and observations of the survey carried out by architects and engineers (N.
Smirnov and N.N. Frizin) about the project to renovate and adapt of the hangar for seaplanes to its future
museum and guest functions.
It is important to note that from the beginning of the twentieth century until recently, the preservation of
cultural and historical heritage in the Arctic consisted of fixing monuments, excavating, collecting,
preserving, restoring objects, and sometimes conserving and repairing architectural objects. Restoration
work on the hangar with the purpose of restoring it entirely is the first example of full-scale restoration
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work on an Arctic “monument.” We are therefore witnessing the beginning of a fundamentally new stage
of preserving historical heritage in the Arctic. This new stage can be described as the transition from
research and conservation to the scientific restoration of architectural monuments for further use.
This report was prepared by N.Smirnov, N.Frizin and P.Filin

Description of the Hangar for Seaplanes
Hangar dimensions:
Length - 15.4 m;
width - 17,0 m;
height - 4,0 m.
Total area: 255m²
Materials: Wood, timber, plywood (floor)
The basis of the structure: wooden poles and trusses attached to the support beams. The columns, girders
and beams will be made of a composite material. The hangar roof will be isolated with roofing material
and large plywood sheets (some of the roof's edges have sustained the passage of time quite well, but not
all of them.) The roof sheathing will consist of a longitudinal crane laid on the girders upon which roofing
material and plywood sheets will be laid. The part of the building facing South and its interior will be
renovated and turned into a warehouse.

Тechnical Description of the State of the State of the Hangar Following the Results of the 2017
Expedition
The hangar is located in Tikhaya Bay on Hooker Island next to the aerological/meteorological office. The
main entrance is facing the water. The building was built using wooden planks in 1932. Preliminary
topographic research and plans were made well-ahead of the actual construction. After being transported
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to the meteorological station, the hangar was assembled on site and was left for season without the door
covering the main entrance. The entrance was covered with a large cloth (probably something similar to a
large canvas) during the opening year in 1933. Later, in 1934, fater changes being made to warehouse, the
entire width of the entrance was isolated using purlins and a blind cladding and a system to open the door
was used. At the same time, three buildings were built outside the hangar - one of them has been
dismantled since.
The last major renovation of the hangar took place in 1955 (covering the walls with plywood and
repairing the floor).

Description of the Construction Scheme
Currently, the building is a rectangular building with a bowstring truss roof attached to the wooden
structure and what remains of the sheathing on the walls and on the roof.
The structural layout is comprised of a bottom rail forming a rectangular frame, which lies on fondation
posts. The walls pillars which are positioned on 3 sides of the building rest upon the foundation posts
through the bottom rail. Doing so, they are joint with the bottom rail by additional liner blocs. The upper
rail goes along the offset of the walls on three sides, including the side where the entrance is. The walls
and the upper rail are not joint through additional liner blocks. Six hemispheric (on the top) lattice girders
are put in line with the walls and joint together by wooden plates nailed onto them and joint by metallic
mending plates and strings. The cover is then made by a narrow-meshed roof sheathing made of a 3-layer
plywood with an extra cover made of coiled ruberoid. The wooden structure of the hangar’s walls was
filled with this 3-layer plywood, but then filled with a hydroisolant on the outer side. The inner sides were
covered with plywood and an extra layer covered in black surface waterproofer. The floor in the hangar is
made of longitudinal wooden planks on rond timber on brick poles. There are rails beginning at the
hangar’s entry and going from the hangar to the sea. Currently, most of the floor is covered by ice
preventing the final assessment of the hangar’s technical condition from being made.
The main foundations were made using standard “red” clay brick and mortar (pillars: 2.5 x 2.5 bricks
(630 x 630 mm)). The survey found out that the foundations’ condition is unsatisfactory. The constant
freezing led to the destruction of the outer side along along the brick pillars to a depth of 100-200 mm.
Inspection of the foundation must be carried out after the final thawing of the ice.
The lower strap, made of four beams in section (170x250 mm) has metal ties both vertically and
horizontally. The water has led to the corrosion of the bundle bar and the metal screed (up to 70%).
The floor in the hangar is different. One part is made of tongue and groove boards while the other part is
made of edging boards, laid vertically on round logs (joists). The floor is also waterlogged which led to
severe corrosion of the nail joints. Brick posts on which the beams rest are also subject to permanent wet
freezing leaving the outer verst damaged. After melting the ice, it is necessary to specify the percentage of
wear on the foundation structures.
Hangar racks are made of four bars in the cross-section, connected by overhead and embedded braces and
jumpers. Section of bars corner stands 170х170, ordinary 170х210, with clearance for the liners 70 and
100 mm. The metal screws on top and bottom of the beams are full of rust. The condition of the racks
free from the glacier and snow is satisfactory. Metal elements are corroded by 30 - 50%. About 40% of
the liners were unusable as they were sandwiched between the beams and were not able to dry with
constant humidity. After melting all the ice, it is necessary to specify the total percentage of wear in the
supporting structures.
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The top rail has been set up the same way as the bottom one, i.e. it is composed of four bars positioned in
pairs on the edge and covering a total area of 520x440mm with a chimney-like gap of 100mm to let the
vertical attachment come through, it as well have metallic buckles positioned vertically and horizontally.
The longitudinal connection is a extension of the surface through a so-called « Dutch tooth » with a tight
end. The state of the timber is good with the exception of the upper side of the top bars on the inner
corners of the buildings, where there was not enough aeration despite a constant soaking due to the
absence of a roof for quite a long period of time. Between 30 and 50% of the metallic pieces have been
corroded. The frame is made of wood boards of different sizes put together by nails, other joints in the
form of steel pintle, or metal sheets in the form of mending plates. All six frames form a single structural
layout, a part from the frontal one, which has an intermediate support under the rail. The semi-circular top
edge of this frontal frame is made of double planks with an air gap on the edge covering an area of
210x30mm. There is no bottom edge to the frame, so that it can rest on one of the sides of the top rail,
which has an intermediate support. For the other frames, the top rail is made of double blocks with an airgap put together from additional planks covering an area of 210x105mm. The blocks are made of
105x55mm planks jointed through nails, without the use of any sort of glue. The main frames’ bottom rail
is made double bars with an air-gap covering an area of 205x105mm, joint in a lengthwise direction by
steel stud bolts put through the filler and the metal sheets.
Rigidity is ensured by a pair of cross beams at the level of the racks. the cross-section measures 155х55
mm. They provide rigidity to the entire structure of the hangar and the diagonal connection between the
cross beams is 200x200 mm. Beam installed in the two internal angles, embedded between the boards of
the binding in the penultimate stanchions. The same timber is used as a stiffening in the last two spans
between the uprights of the walls adjacent to the inner corners of the hangar.
A thin layer of bituminous coating has been applied on two layers of the three-layer plywood sheets and
there are gaskets between the walls and the plywood sheets. Plywood roofing sheets were covered with
several layers of rolled waterproofing material.The roof is made of clamping strips along the side of the
thin boards. Remains of the same clamping strips can be observed on the end walls of the hangar. There
are rails on the hangar’s floor going in two directions, covering the joints the plywood sheets.

Technical condition of the structure
Due to the unique temperature and humidity conditions on the archipelago, the structure made of wood
and metal was left exposed to the elements. The increased humidity and low summer temperatures
prevented the wooden parts to develop fungi and mold but completely destroyed the metal, especially
low-quality metal (e.g. A3) used for nails and other fastening elements. So in fact, keeping in mind the
whole design is workable but also has hidden defects such as the metal fastening elements, which cannot
be used anymore, and have to be replaced individually.
Overall, the state of the hangar and of its components, including individual items (with the exception of
metal components) is operational. Given the condition of the metal elements which deteriorates as each
year passes, it is possible to notice irreversible damages. The destruction will first start with removing all
the girders that can be saved, duplicated all metal elements (mainly nails) that have not been exposed to
such corrosion such as ordinary construction nails. The condition of the hangar’s foundations, which
includes brick pillars that makes the foundations, is operational but limited Although there are no
significant deviations from the vertical and horizontal wooden frame structure, the loss of the brick
foundations’ main structural integrity will depend on the thawing of the ice. Before starting renovating
the hangar, it is necessary to take into account the specifics of destruction and clearly observe the
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different stages, which will depend on the different seasons. . We need constant visual monitoring during
the works and instrumental monitoring at the beginning and end of each restoration season.

Considerations for the Hangar’s Renovation
The temperatures inside the hangar are very cold and it has preserved the aircraft, machine tools,
furniture, etc. stored materials, sawmilling, it is not possible. In this regard all works are divided into two
stages - the first consists: in restoration of places available before closing of an external contour;
installation of permanent and temporary constructive elements for carrying full-fledged wind and snow
loading by walls and roofs; closing of the contour on a constant basis of a roof and three walls, and one
wall on the main facade on a temporary basis. After partial or complete thawing, you can proceed to the
internal structures, including foundations. Finally, the stages will be broken down after solving the issues
with the delivery of the material (volumes and terms), delivery and accommodation (the number can vary
from 4 to 20 people)
The renovation work will be divided in three stages:
Stage 1
●
●
●
●
●
●
●
●
●
●
●
Stage 2

Strengthening the trusses using corrosion resistant fasteners (screws.)
Installation of temporary bracing with sufficient X-bracing to prevent trusses from buckling or
toppling over.
Dismantling clamping rails and old plywood from the roof and walls of the hangar.
Temporary props under the girders.
Replacing rotten lumbers
Dismantling of the extension next to the eastern side.
Treating the metal parts to prevent against rust
Opening plywood roof and walls.
Waterproofing the roof + rail clamping system
Temporary gates and doors.
Strengthening trusses joints with stainless steel screws.

● Dismantling of the floor covering after melting the ice.
● Repair, renovation of the pillars of the basement.
● Laying the initial lag of the floor.
● Flooring using original material.
● Replacing the connecting panels between the studs and uprights.
● Replacing rotten linings on the rack on the part of the room.
● Processing of metal compounds inside the premises.
Stage 3
●
●
●
●
●
●
●

Replacing all metal connections at the basis of all girders
Installation of the front gate.
Disassembling of the ground part of the hangar with the repair of the flooring.
Electrical wiring device including lighting system and electrical equipment. (possible wiring
twisted cord on ceramic rollers, similar to the original)
It is possible to install solar panels on the roof of the hangar. (+ batteries and control device)
Installation of infrared emitters.
Installation of panoramic bay window on the main facade (towards the sea).
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●
●

Improving the museum by bringing local material
Setting up the exhibition + material on the history of the museum.

It is possible to starting placing the objects for the exhibition at the end of the second stage.
According to this report, all the three stages can be done within a period of two years, but this will
required increased human and monetary costs and additional annual training as well as importing
materials and finding accommodations. At this time, the station can accommodate up to 10 people
without additional preparations.
To ensure the high quality of this project within a reasonable timeframe , I suggest that we break it down
into four years, with Year 3 and Year 4 being used to already make use of the space, showing the
process of the hangar’s restions and some pieces from the exhibition (e.g. aircrafts).

Perspectives for the Museumification of the Hangar
Due to the fact the hangar is about 260 square meters, here are a few challenges to keep in mind:
Heating: The climate in the room according to the results of adaptation will be quite comfortable. The
temperature may be slightly warmer than outside, and most importantly, there will not be any wind or
humidity.Maintaining a comfortable high temperature in the building will likely be impractical. Firstly,
heating might affect the hangar structures as the hangar has never been heated before. Secondly, at a
higher temperature, tourists are likely to be willing to take their coats and jackets off. This will result in
the need for a wardrobe and increase the duration of the tours, and with bigger groups the visit might be
delayed. Thirdly, when the heating is switched on/off, sharp changes in temperature and humidity will
occur, which will can potential jeopardise the museum’s collection.
Lighting: Windows + electricity (power cuts can happen at the station and and there is no 100%
guarantee there will be electric supply when tourists arrive. This is why the museum will have as few
multimedia items as possible). By using a lighting system on hangar structures, it is possible to showcase
the features and “beauty” of the hangar as a piece of architecture.
All new technologies should be used sparingly to not to disturb the image of the authenticity of historical
buildings.
Historically, both the roof and walls in the hangar were black on the inside and this should remain a
feature of the future museum. There were no windows - it is going to be dark in the hangar. It also makes
sense to have a large window on the hangar’s front wall (facing the sea). Since the front wall was not
originally there, the window will emphasize the difference between the renovated and the original walls.
It will be necessary to provide curtains or blinds to protect the exhibits from UV radiation and to darken
the room when showing videos.
The high ceiling will allow to hang models of aircraft and for large-scale images and pictures in the upper
part of the building.
It will be possible to have an area dedicated to lectures and to projecting films (max comfortable capacity
= 50 people). As the walls in the hangar are black, it will not be difficult to darken the room in order to
project video materials. It is necessary to make sure that the lecture zone can be customized according to
its daily use (use of folding chairs, tables, etc.)
It is also possible to allocate a utility room for the storing parts of the collection, chairs, tables, etc.
However, the utility room should not be in the hangar itself, so as not to reduce the exhibition space area
and to keep the hangar in its historical single-room setting. This room will have to be an extension
behind the hangar. Such an extension currently exists and it serves as the warehouse of fuel and lubricants
for the National Park. (Even if the museum is not granted permission to use the warehouse as a utility
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room, fuel and lubricants will have to be removed due to fire danger and possible safety threat it would
pose to the exhibition ).
Exhibits
- Two aircrafts
- Individual aircraft parts
- scale models?
- Plans and layouts?
- Other pieces of equipment, including what was left behind on other islands.
- ceiling balloons? (atmospheric science)
Possible topic
●
●
●
●
●
●
●

Aircrafts in Franz Josef land and in the Tikhaya Bay
All other Arctic equipment (e.g. tractors, half-tracks, winches, boats and any other technical
items) present on the station’s site. In principle, all of them can be transferred to the hangar.
Arctic technological development
Arctic technological development in Franz-Josef Land - encompassing more than what the
visitors can see when they visit the archipelago.
"Aeronautic/atmospheric theme": aircrafts, ceiling balloons, rockets and atmospheric research,
solar activity, meteorology, etc. the Hangar is high and spacious - it can be right venue to
study/learn more about these subjects.
Nautical theme – the potential bay window will give a fantastic view of the sea and this could be
an opportunity to tell a bit more about the sea and about marine research
Overall: all scientific work at the station (then subjects such as history, nature and everyday life
will remain in the visitor centre)
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