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Bauhaus between Craft and Industry

IN 1922, Walter Gropius summarized the functional-
ist concept of the Bauhaus with the words “best econ-
omy, best technology, best form”.5 As early as 1911 

he postulated the end of craftmanship in construction: 
“Instead of individual craft work industrial organization 
and the division of labor has arrived.”6 He idealized the 
machine production “as a tool to make take away from 
mankind heavy physical work and to serve the power of 
his hand in order to give shape to his creative impulses.”7 
But the saving measures and the utilitarian ways of think-
ing associated with the ‘normalization’ and standardiza-
tion typing—in December 1917, the Standards Committee 
of German Industry was established—was an affront to 
many ‘Bauhauslers’.8 The contradiction between the ’best 
economy’ and ‘best shape’, between exchange value 
and use value inherent to the prevailing economic system, 
led to technical solutions in  construction that were in fact 
not ‘timeless’ nor always ‘permanent’. In 1929, Sigfried 
Giedion, the first Secretary General of the CIAM, formu-
lated his polemic against the traditional “house with thick 
walls,” against the “house for eternity”.9 His argument 
sounds more like a confirmation of the intended tran-
sience of goods under capitalist conditions than a plea 
for the “best economy”.10 Gropius’ utopia concerning the 
amalgamation of economic efficiency and technical and 
aesthetic quality can not be achieved under the prevail-
ing socio–economic conditions.

The Tugendhat House: Innovation and  
Tradition of Craftsmanship

The Tugendhat Villa in Brno, built 1928–30, about 
the same time as the famous Barcelona Pavilion of 1929, 
which survives only as a copy from 1986, is a major work 
of Ludwig Mies van der Rohe [figures 1, 2]. In 2001 it 
was listed by UNESCO as a World Heritage site and was 
identified as “an outstanding example of the international 
style in the Modern Movement in architecture as it devel-
oped in Europe in the 1920s.”11 Its particular value, the 
World Heritage listing reasoned, is in the “application 
of innovative spatial and aesthetic concepts that aim to 
satisfy new lifestyle needs by taking advantage of the 
opportunities afforded by modern industrial production.”

The Tugendhat House is known to be the first detached 
residence in the history of architecture to have a support 
structure that consists of a steel skeleton making an open 
floor plan possible [figure 6]. Steel–frame structures in it-
self were not new and were introduced already in the late 
19th century in larger commercial and industrial buildings 
and in 1927 Ludwig Mies van der Rohe himself had al-
ready built his apartment block in the Stuttgart Weißenhof-
siedlung as a prototype with a steel structure. This design 
was associated with high material costs and high plan-
ning effort but it certainly contributed to a speeding up of 
the construction process itself. Had the frame been made 
of reinforced concrete, which was preferred, for example, 
by Le Corbusier, thin columns would not have been pos-
sible.12 In the interior the shiny chromed brass cladding 
plates on the supports create a “dematerialization effect 
that negates its static function as much as possible.”13

And yet, despite all fabricated perfection, the traces of 

THE architecture of the Modern Movement is today often seen as synonymous with technical 
innovation and experimental techniques. This view is supported by the Dessau Bauhaus itself 
and its programmatic “break” with tradition.2 Technical inadequacies and shortcomings, par-

ticularly from the perspective of today’s energy standards, serve as an argument to formulate 
criteria specific for preserving the architecture of the Modern Movement, different from “normal” 
and more generally accepted preservation principles.3

Are the materials and techniques of modern architecture really as innovative as they are alleged? 
The Tugendhat House in Brno, listed as an UNESCO World Heritage since 2001, and other structures 
of classical modernism, as for example, the Bauhaus in Dessau (1925–26) and the pavilions of the 
Brno fair grounds (1926–28), may serve as evidence that not everything was technical innovation 
but that rather the traditional craft techniques in the Modern Movement have played a major role.4

Modern preservation is not limited to the presentation of the artistic idea, but sees the monument 
as a comprehensive resource of cultural activities and their material expression. Generally, the 
preservation of monuments can be seen as a paradigmatic form of a sustainable building policy.

By Ivo Hammer

The Tugendhat House: Between Artisan Tradition and Technological Innovation. 
Preservation as Sustainable Building Policy
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< Axonometric projection from 1982 (architectural history study by 
Karel Ksandr and team, 2001, digitalized 2003).
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Figure 1. Tugendhat House, Brno, 1928–
30 by Ludwig Mies van der Rohe 
and Lilly Reich. View from the south 
with the garden. The lower portion of 
the house is covered with vegetation.  
Photo by Fritz Tugendhat, circa 1935. 
(Repro: Dieter Reifahrt 2008).

Figure 2. Tugendhat House, Brno, 1928–
30 by Ludwig Mies van der Rohe and 
Lilly Reich. First and second floor plans, 
prepared for the scientific conservation 
investigation of 2005. Courtesy of OM-
NIA projekt.

Figure 3. Fairgrounds, Pavilion of Arts 
and Crafts School in Prague by Pavel 
Janák during construction (1927–28). 
Brick–clad concrete base, hollow block 
brick wall, wood chip board, steel gird-
ers. Photo by the National Technical Mu-
seum in Prague.

Figure 4. Fairgrounds, Pavilion of Arts and 
Crafts School in Prague by Pavel Janák 
(1927–28). South wall, detail, fragment 
of the original façade plaster, which was 
smoothed out with a wooden board, and 
covered with yellowish lime wash. Photo 
by HAWK Hildesheim 2005.

2
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by the material and the manufacturing process only when 
using extreme raking light, whereas the sensitive finger 
tip can easily detect the surface texture when touching it  

[figures 9, 10].17 The same applies to the stone surfaces, 
the travertine and the onyx marble wall [figure 11].

The steel skeleton—a technological innovation for a 
detached residential house—and the concrete floors in 
conjunction with the traditional infill of bricks (and the 
Torfoleum insulation)—coated with highly hydraulic lime—
cement plaster have its drawback due to the different 
coefficients of thermal expansion and contraction  of the 
materials used. The crack between the ceiling structure 
and the façade did—according to the evidence of the 
photos from 1931—appear soon after completion and 
was repaired—in vain—immediately afterwards with lime 
paint using the original technique [figure 12].18

Key parts of the Tugendhat House are executed in tra-
ditional craft techniques, albeit at a particularly high level 
of quality:
©� j~{������~��������~{zB�x�������}��������{y{���|���w�{�-

tine: baseboards, the threads for the garden stairs and 
the coping of the parapet of the upper terrace, and, in 
the interior, the floor and the wall shelves in the foyer, 
the spiral staircase and the floor, shelves and the basin 
of the conservatory.19

©� _���~{��{���|�w��}����z�w�z������~{z��w����wz{�|����
five plates of onyx marble (consisting of aragonite), 
the slight unevenness is hardly noticeable even with 
tactile examination, but the small irregularities can be 
perceived on the conservatory mirrored on the surface 
of the onyx wall [figure 11].

©� j~{��w����w�{����|� �~{� |��{�B� �~{�z�����w�z� �~{��w���
cabinets in the master bedroom are all veneered with 
rosewood, while the inside of the doors of the children’s 
room and the nurses’ room are veneered with Zebrano, 

the craftsmanship and its textures are visible in all parts. 
This includes those materials and surfaces that give the 
appearance of a machine aesthetic, a “Mechanofak-
tur”,14 such as the polished plate glass, in the tradition 
of the Bauhaus seen by art critics as the epitome of the 
ideal of industrially produced surface with no traces of 
handwork (traces which I may call with the Bauhaus term: 
facture).15 The large, almost 15 square meters, partially 
retractable glass walls of the façade, which are now de-
stroyed, had—as a photo of 1972 shows—a hardly vis-
ible ripple, made apparent in this oblique view by the 
slightly vibrant effects of the landscape [figure 7]. The 
rounded cladding of the pillars of the interior shows—de-
spite the industrial production of the brass plates and its 
chrome plating—an irregularity, which is probably due to 
the bending operation, the mounting and the mirror finish, 
creating a lively mirror effect [figure 8]. The metal parts 
of the façade were painted with a complex multi–layer 
oil technique in a blue–gray tint, which comes near to the 
hue of the oxidized lead shielding the base of the win-
dow frame. The final clear coating of this blue–gray paint 
(probably consisting of cellulose acetate) was unusual 
and certainly not technically necessary. It reinforces the 
impression of shiny metal.16 Due to the use of traditional 
application methods of the metal paint and its resulting 
effect, this gloss was certainly not completely uniform. 
The textural qualities that can be experienced directly by 
touching these surfaces can hardly—if at all—be represent-
ed photographically. The manufacture of wall panels and 
doors veneered with fine woods is difficult to capture pho-
tographically, not only because the original lacquer pol-
ish has been sanded off in 1982–85 and the pattern of 
the wood grain is so dominant, but also because the craft 
work is so highly precise and well–fitting. We can per-
ceive visually some of the ripple of the surface generated 
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for the blinds, etc.), at least in part, are as carefully 
crafted with a lacquer with glossy surface, also cream 
white. This surface treatment is reflected in some furni-
ture, as e.g. the vitrine at the north side and the bank 
at the south side of the onyx wall.
The wall and ceiling surfaces are executed with a quite 

exceptional precision taking advantage of traditional 
techniques. The ceiling on the interior is suspended, which 
was common since the introduction of concrete ceilings at 
the end of the 19th century. A traditional support of the 
plaster consisting of (prefabricated) mats of reeds and of 
Rabitz netting is suspended from the concrete floor with 
rebars at a distance of about 40 cm. The plaster itself 
is comprised of lime and some gypsum. Due to the sus-
pension and the flexible reeds there is both an excellent 
thermal insulation and a mechanical elasticity and thus 
durability. To date, the ceilings are largely in good condi-
tion and do not show cracks. Even for the surfaces of the 
walls and ceiling of the interior, the architects resorted 
to a technique called stucco lustro, used since ancient 
times in substantial buildings as in villas by Andrea Pal-
ladio, and again in the 19th century, as, for example, in 
the architecture of Friedrich Schinkel.22 The stucco lustro 
of the Tugendhat House had a rather mat than glossy fin-
ish, similar to the famous ‘Marmorino’ e.g. of the Teatro 
Olimpico of Andrea Palladio. In the period in which the 
Tugendhat family lived there, from 1930–38, the walls 
were not covered with paint, but cleaned only by rubber 
gum (bread) [figure 13, 15].

The flooring consisted of Xylolith,23 and the cream 
white linoleum,24 which was laid without being glued 
down, so the surface was quite uneven and changed, 
slightly, with temperature and moisture.

The support for the plaster façade of the Tugendhat 
House are brick walls and—like in the interior—(prefab-
ricated) mats of reeds and of Rabitz netting suspended 
on rebar from the concrete floor in about 40 cm distance 
[figure 14]. The base coat (arriccio) consists of a mixed 
on–site lime–cement mortar of about 2.5 cm thickness, 
with a sand grain size of 0–30 mm (!) and a mixing ratio 
of about 2.5:1, with a part of crushed brick. The lime–ce-
ment mortar of fine plaster (intonaco) contains sand of 
the same color as in the base coat, with an average grain 
size of about 2.5 to 5 mm, with a proportion of mica, 
clay and fine crushed bricks. It has a mixing ratio of ap-
proximately 1:3, and is thus “leaner” than the base coat. 
Differences in the particle size of various plaster samples 
suggest a mortar mixed on site as usual. The surface of the 
plaster was smoothed out with a wooden board, so that 
a certain roughness was formed by the grit of the sand of 
the mortar. The final thin wash consisting of slaked lime 
and fine particles of yellow sand added the coloring ef-

and the semicircular wall of the dining area and the 
library with Makassar ebony. These exotic veneers 
were also used for the exposed surfaces of the pieces 
of furniture but the interior is veneered in maple. The 
surfaces of the veneers were lacquered and polished. 
The interior of the furniture was coated with a rubber 
gum (acacia or cherry) and (probably originally) wa-
terproofed with nitro–cellulose lacquer.20 According to 
recent analyses on original furniture in the possession 
of the Tugendhat family the exterior surface of the ve-
neers had a finish consisting of nitro–cellulose.21 How-
ever, the exterior lacquer has mainly been renewed in 
1985.

©� j~{������¤�w�{�{z�y�w���}��|��{�w���w���B���y~�w�����-
dow frames, doors, railings and fences is industrial oil 
paint, blue–gray on the exterior and cream white inte-
rior on the inside.

©� j~{� ������w�{�{z� y�w���}� �|� �~{� ���{����� ���z{�� {�{-
ments (all doors and frames, as far as they are not 
veneered, closets in the pantry, window shelves, boxes 

Figure 5. Tugendhat House, Brno, 1928–30, showing the semi–circular 
dining area with walls covered with a veneer of Makassar ebony and 
the storage shelf of greenish Verde Tinos marble. The cross–shaped steel 
leg of the round table, with chrome–plated and polished cladding of 
brass, is fixed in the concrete screed, the Xylolith floor is covered with 
whitish linoleum, the buffet also veneered with Makassar ebony. The 
Brno chairs in chrome plated tube steel, are upholstered with whitish 
vellum upholstery. Photo by Fritz Tugendhat, 1931.

Figure 6. Tugendhat House. Steel frame seen during construction. Photo 
by Fritz Tugendhat, 1929.

Figure 7. Tugendhat House. The main living room when in use as an 
orthopedic therapy room for the children’s hospital. The only remaining 
window pane of polished plate glass was very flat, irregularities were 
hardly noticeable even in the oblique view. The glass panel was alleg-
edly destroyed in the wake of the renewal in 1985. Photo courtesy of 
Mogens S. Koch, Copenhagen, 1972.

Figure 8. Tugendhat House. Main living space, showing the detail of the 
polished chrome cladding of the cross–shaped steel columns. In the mir-
ror, the subtle unevenness of the surface of the metal caused by the craft 
fabrication process is clearly visible. Photo by Dieter Reifahrt, 2008.

Figure 9. Detail of the dining room buffet from the Tugendhat House, 
now in private ownership in Vienna. The shadow of a straight line in the 
reflection of the surface shows a slight ripple caused by the properties 
of the material and also by the manufacturing process. Photo by Ivo 
Hammer, 2010.

Figure 10. Tugendhat House. Main living space with the, semi circular 
Makassar ebony wall reflecting the light of the big glass walls and giving 
an image of  nature on the outside. The slight irregularities of the surface 
of the veneer are perceptible. Photo by Fritz Tugendhat, ca. 1931, detail.

Figure 11. Tugendhat House. Main living room, detail of the wall of onyx 
marble. In the reflection of the architecture small deviations are shown, 
which are indicative of the manufacturing process. Photo by Dieter Rei-
fahrt, 2008, detail.
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chitect had taken up the kind of façade plaster and local 
craft traditions of the Brno trade fair area. Formal innova-
tion does not necessarily mean that the underlying basis 
of craft tradition is abandoned. The Tugendhat House 
may serve as example of a good, valuable architecture, 
which represents not only innovative spatial and aesthetic 
concepts that aim to satisfy new lifestyle needs, but also 
has been implemented materially in a careful and perfect 
manner. This material realization using traditional meth-
ods and materials was a long–term success, at least as 
long the building was used and maintained. The tradition 
of small–scale repairs was alive up to the sixties of the 
20th century. The plastered and painted façade e.g. was 
maintained several times with lime wash. We found up to 
5 layers of paint. Not until the 1981–85 renovation were 
the traditional repair techniques abandoned and was the 
façade painted with a cement slurry and a color contain-
ing artificial resin, not compatible with the physics of the 
existing system.

The traditional techniques of repair were abandoned 
not only in the Czech Republic. In the second half of the 
20th century the international trend has enforced the use 
of modern materials developed in the laboratory, instead 
of using traditional materials. Traditional craft intelligence 
was replaced by intelligent design of laboratory products 
that are easy to use following standardized procedures 
and that satisfy the warranty standards and their short–
term durability requirements. Long–term considerations, 
such as the ability for future repairs, were not considered. 

fect.25 The whitewash probably contained ochre and zinc 
(Lithopone) and additional pigmentation. The analysis of 
the whitewash did not bring quite solid evidence of a pro-
portion of casein and potassium silicate. Technologically, 
we can see a link to handcrafted tradition with elements 
of modern experimentation, similar to the façades of the 
Masters Houses in Dessau.26

The whitewash was applied to the compacted but still 
wet plaster, and indeed was so thin that the natural color 
of the embedded sand grains contributed to the color ef-
fect of the surface [figures 13a, 13b]. The difference in 
materials and surfaces between the local craft tradition, 
as we could see investigating e. g. the pavilion displayed 
at the Brno exhibition grounds from 1928 by Pavel Janák, 
and the Tugendhat House is the allusion of the color of 
the façade to the yellowish–white tone of the travertine 
used for the dado, the window sills and the thresholds 
[figures 4, 13a, 13b].27 The plastered walls of the façade 
of the Tugendhat House were not white but had a subtle 
yellowish color.

In summary, we can see that the precise and sensitive 
craft production and processing of all elements, even the 
technically innovative components, played a significant 
role in the appearance of the surfaces of the Tugendhat 
House. The aesthetic consequences of the hand work, i.e. 
the facture, are noticeable in all elements, though not 
readily visible. At the same time it also became clear that 
the craft tradition was alive in the methods of production 
and was also used. It is noteworthy that the German ar-

12 13b

14

13a

Figure 12. Tugendhat House. Detail of the east façade of the bedroom of Grete Tugendhat. Shortly 
after the building was completed, crackingof the plaster took place at the intersection of the con-
crete ceiling and the brick wall caused by different thermal movements of the materials, a built–in 
draw back created by the combining innovative and traditional techniques. Photo by de Sandalo, 
detail, with original retouche, ca. 1931.

Figure 13. Tugendhat House. Upper terrace, façade,detail. 13a. The image width corresponds to 
about 10 cm .13b. The image width corresponds to about 17 mm. The yellowish–white lime wash 
on the grated wall is so thin that the color of the sand grains play a role in the overall color of the 
mortar. Photos by HAWK, Hammer (a) and Hitzler (b).

Fig. 14. Tugendhat House. Fritz Tugendhat bedroom. Opening in the ceiling, where light fixture has 
been removed. The prefabricated cane mat is suspended from the concrete floor structure above 
and supported by a wire mesh.
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The era of plastics in architecture began including the use 
of synthetic resins and corresponding composites in the 
construction of floors, ceilings, windows, tile, wall coat-
ings, thermal insulation, etc.28 The damage caused by 
the use of materials that are not repairable and are not 
compatible with the chemical and physical properties of 
the historic architecture, are not only economic—they also 
generate losses of irreplaceable historical fabric of our 
cultural heritage.

Ecology and Building Preservation
Is there a connection between the protection of the en-

vironment and the preservation of our cultural heritage?
The ecological relevance of construction must be as-

sessed not merely on the basis of such individual technical 
parameters as the efficiency in terms of thermal insulation, 
the recycling rate of construction materials, the technical 
values in the operation of a building.

The energy balance in the production and use of build-
ings is only appropriate to the reality when the environ-
mental impact is assessed through the entire process of 
use of resources, construction, maintenance and adap-
tion to changing needs, recycling and renewal.

The prevailing practice of building is the demolition of 
existing buildings and new construction. The most com-
mon motivation is the expected return on investment 
through a more intensive use of the land, lower planning 
costs, rapid construction and of short–term gain in energy 
use. As far as ecological criteria for new buildings in gen-

eral play a role, they refer mainly to short–term savings 
in the use of energy and greater densities. Even with ex-
isting buildings the prevailing emphasis is on short–term 
energy gains by subsequent thermal insulation of façades, 
roofs, windows and doors. Ecological considerations are 
reduced to technical solutions for energy savings. Holis-
tic criteria, which proceed from the long–term balancing 
of the resources used and long–term balance of environ-
mental impact, are abandoned. Moreover, longer–term 
strategies that seek to maintain the value of cultural or 
social needs are considered very rarely in practice.29

We know today that “only the intensive conservation 
and optimum use of existing buildings can lead in the 
medium term to a cleaner environment.”30 More than 
four fifths of the European building stock is older than 
40 years, only about “1% of the existing building stock is 
newly constructed each year.”31

A sensitive environment policy, which is saving the re-
sources and is long–term–thinking with regards to energy 
must move towards an intelligent management of our 
building stock and must take into account all the social 
dimensions as a responsibility for the future, economy as 
well as ecology and cultural sustainability.

The care of a monument can be seen—if interpreted 
properly—almost as a paradigmatic strategy of conserva-
tion and use of building stock which applies to long–term 
environmental thinking,32 for example regarding:
©� j~{����{���}{�����{B��{��¤xw�{z����y�����w���{{z�B
©� j~{�{||�y�{����w���{�w�y{�y���w��x�{����~��~{�~������y�

fabric,
©� j~{� w���zw�y{� �|� {�{�}�� y����������� x�� �{�� y��-

struction and the consideration of long–term energy 
balance,

©� j~{��{�w���yw�wy�����|��~{���z�x���z��}��w�{��w���w�z�
techniques used,

©� j~{��{��{��|��w�{��w�������~{��{y������y�����w�z�wzw�-
tation to new uses,

©� j~{��{�w�wx������w�z�~w���{���z�����wx�������|��w�{��-
als no longer used,

©� j~{� ���}� ��|{��w���|�x���z��}� ����y���{��w�z� ���|wy{��
that are periodically maintained.
Especially in architectural circles, it is recommended to 

this day that retaining the ‘original intent’ of the architect, 
even at the cost of the destruction of the authenticity of 
the monument as a historical source—is justified in light  
of the programmatic break with tradition of Bauhaus  
modernism, a paradoxical use of categories of histori-
cism of the 19th century and its puristic understanding 
of historic architecture—which lead to the ‘vandalism of  
architects’ apostrophized by William Morris in 1877 in 
his Manifesto.

The Tugendhat House: Between Artisan Tradition and Technological Innovation. 
Preservation as Sustainable Building Policy
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Figure 15. Tugendhat House. The main living room, looking southeast. 
The reflections of the wall surface convey an impression of the Stucco 
Lustro surface. Photo by de Sandalo, 1931st.

15
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Architektur im Ringturm V, 1999, p. 13. Stiller asks for a new under-
standing of the “original”; for a critical approach see: Hammer, Ivo, 

“The Original Intention—Intention of the Original? Remarks on the Im-
portance of Materiality Regarding the Preservation of the Tugendhat 
House and Other Buildings of Modernism”, in Heuvel, Dirk van den, 
Mesman, Maarten, Quist, Wido and Lemmens, Bert (eds.), The Chal-
lenge of Change. Dealing with the Legacy of the Modern Movement, 
Proceedings of the 10th International docomomo Conference, Am-
sterdam 2008, S. 369–374; Grunsky, Eberhard “Ist die Moderne 
konservierbar?”, in Konservierung der Moderne?/Conservation of 
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