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An Exemplar of Modern Architecture
Fallingwater – Frank Lloyd Wright

Historical Background
Fallingwater is a house that was designed by architect Frank Lloyd Wright in 1935 and furthermore constructed in 1936.  He supposedly produced the designs in one creative session when first visiting the site and then produced the floor plans in 2 hours, 9 months prior (Weisberg, 2011). Fallingwater is situated approximately 60 miles southeast of Pennsylvania’s Laurel Highlands and located over a waterfall on the stream Bear Run. The area is an established Nature Reserve which occupies 7,000 acres of land; the house within this plot is a museum hotspot for tourism and therefore gathers 180,000 visitors per year due to its magnificent Architecture (Jerome and Emilio, 2017). Between the years 1935-1939, the house was the weekend home of the Kaufman. E. J Kaufman was an upcoming artist who was interested in Wright’s work after reading his autobiography; they met up and discussed projects around Bear Run tributary as it was the family’s favourite swimming spot. Frank Lloyd Wright is the Architect responsible for the notorious Falling Water and lived through the years 1867-1959. He was one of the most famous Architects of his time and in history; this was mainly due to his innovative ideas and his push towards an image of modernised architecture. Wright was one of the first Architects to be ahead of the time, using the modern media machine for his own advantage; a stamp was left behind after his death that we continue to appreciate and learn from at present (Steffensen, 2009). His autobiography, which was written in 1932, describes the way in which Wright revolutionised the modern world through his inspiring career. His religious beliefs and family’s spiritual background transpired through his writing and gave a sense that he was gifted with his superior talents. Wright’s architectural influence can be witnessed through the Bauhaus movement and the International-Style movement of the 20th Century.

Plan and Section
[image: ]The plans for Falling Water are very clear and easily readable; the stream for example is in colour and the walls are various levels of darkness depending on their thickness. Each floor plan has many horizontal and vertical elements that resemble a random distribution. This may reflect the fact that the building was designed to blend in with its surroundings and appear subtle within the setting. An exemplar of this is the stairs in the living room on the first floor that leads directly into the water below. Some sections of the main room and terrace is cantilevered over the waterfall which gives the First Floor Plan by Frank Lloyd Wright (Knight, 2021)


[image: ]element of interacting with nature and to mimic a rock that overhangs. The huge slabs of stone were also painted a certain colour to camouflage into the environment and to imitate large rocks. One of the main principal elements of the floor plans are the number of Terraces that occur throughout the building. The interior and exterior spaces are merged due to the placement of the terraces and make the building feel more connected and fluid within the space. 
[image: ]Second Floor Plan by Frank Lloyd Wright (Knight, 2021)
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[image: Sections - Fallingwater, State Route 381 (Stewart Township), Ohiopyle,  Fayette County, PA | Library of Congress] 
Materials and LightThe section shown above was drawn by Wright himself; it displays a clear three tier layered building that is clearly located and cantilevered over a rock. The building is layered like a cake whereby the higher layers are smaller; the section also reveals that the windows are further inwards compared to the stone which hides them from the outside view, again trying to blend the structure into the background.  The section shows the main volumes of the building through distinctive thick black lines which highlight the individual rooms. 
The section on the right displays a more detailed and updated image of the texture of the materials used inside. It reveals where the light enters through the glass / negative spaces of the building. The top section also demonstrates how the building is almost engulphed within its landscape and how it fills in the gap of the slope. 
(Kaufmann, Kaufmann, Lipchitz and Wright, 2021)
Third Floor Plan by Frank Lloyd Wright (Knight, 2021)
Sections and Elevations by Frank Lloyd Wright (Mjq, 2021)


To validate the previous statement about light and the location of Fallingwater, Wright states that an organic building should “grow from its site” and “come out of the ground into the light” (Weiss, Jerome and Gottlieb, 2021). This suggests that Frank’s architecture is made from organic materials such as stone and concrete that would naturally occur and cantilever over a waterfall setting. However, 65 years after the construction of Fallingwater, the materials suffered deterioration due to moisture penetration from the water vapor of the river and the transpiration from surrounding trees. Although, the technologies of the 1930’s were lacking ‘through-wall flashing’ and other waterproofing systems that were developed and discovered in the modern era; the fault, however, wasn’t through Wright’s design as it evidently lasted over half a century and was ahead of its time in terms of appearance and eco-friendliness. The stone-by-stone flooring used in the house gives the house an open plan feeling as the space flows in unison with the terraces and the outdoors. Additionally, the cork tiles used on the bathroom walls and floors are extremely sustainable and have many beneficial properties such as soundproofing and thermal insulation.   
There are many skylights within Fallingwater that allow the natural light to enter the building to reduce the need for artificial lighting and unnecessary heating. However, during the winter months, the u-value (amount of heat retention) through the glass panes will be lower than if they were not there due to the reduced insulation.    
[image: Text

Description automatically generated]
The window details are constructed of rolled steel sections and the fixed panes of glass are directly attached to the stonework; again, making the building look seamless and uncluttered. The terrace doors only have a metal channel on top of the flagstones, the interior and exterior floors levels have no differences which is a ‘typical Wright detail’ (Weiss, Jerome and Gottlieb, 2021).(Fixed panes of glass sometimes terminate directly into stone walls. These lack waterproofing details of a standard frame. In addition, corrosion occurs at window heads as a result of the rounded edge of the con, 2021)





Idea and theories underpinning the design
Wright’s ideal of rural urbanism was prevalant through his publication of ‘The Living City’; this book demonstrates the Architect’s faith of living off the land and not being reliant on urbanised systems. It reiterates and encourgaes locally sourced food and energy which revolutionized the modern ideas and theories of sustainability. Wright had foreseen the negative impact of city dwelling on the environment and that they need to adapt to the flow of water systems like that of nature (Krause, 2011). The furniture that occupied Fallingwater was uncoincidentally similar to that of the design for the building; he worked closely with George Mann Niedecken to design his furniture exactly how Wright envisioned it appearing. Each individual element of the structure was strategically formed into one single organism to develop a fluid movement of space. One apprentice that was present during Wright’s creative process described it as: “the design just poured out of him”. The idea had been established in his head since he visited the site, which explains how innovative and gifted Wright was at pioneering Architecture into a more developed phase. 
Conclusion / Summary
Fallingwater was designed as a guest house for the Kauffman family and was successful in providing them a functionable home near their favourite get-away location. However, Wright had selfishly envisaged his own design for this building and therefore disregarded or ignored some input from the Kauffman family. Kauffman wanted to have a view of the south bank of Bear Run but Wright had ideas for the building to be cantilevered over the waterfall on the North bank. Although, Fallingwater went on to become a world-renowned building for the push towards modernism before its time. The historical records of Fallingwater can be used as an example of the ordinary-expertise view of creative thinking that will inspire many generations to come. 
The building however, had to be maintained and restored after 65 years due to mositure failure in many areas of the construction. The damp environement was not ideal for the building materials; durig winter months snow would melt and leak into refined cracks in the building. This was partly due to lack there of drainage systems to relieve the building of moisture when faced with the elements. The building was also sitting in a drainage basin on a hill; consequently water would collect and be held around the building without draining due to the concrete blocking its path. The separations in between the stone and the mortar was caused from freeze-thaw action from previous years. Additionally, the head joints had not been entirely filled with mortar and therefore permitting more water penetration. Dictinctive lines of eater movement could also be seen on the roof which caused soiling lines and biological substances were developing on the painted surfaces due to the constant wet enviornment. 
On the contrary, Frank produced an incredible monument that created a statement in Architectural society. The purpose of the building was to be one with nature and camoflague into nature as if its purpose was the be there. It didn’t look out of place and the functional elements adapted to the enviornment around it.  
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Fig. 6. Fixed panes of glass sometimes terminate directly into stone walls. These lack waterproofing
details of a standard frame. In addition, corrosion occurs at window heads as a result of the rounded
‘edge of the concrete soffits and the lack of metal drips at the main house's fixed windows. Photo-

graph by WASA

concrete solved some problems for
Wright and created others. At the para-
pet cold joint, surface cracks allowed
water to flow down behind the stucco
and exi in fine, irregular horizontal
lines (with deposits of calcium carbon-
ate) lower in the wall (Fig. 5).

Parapet corners are often cracked,
largely due to the absence of expansion
joints. Wright stated that he was aware

of the need for synansion inints

Stone. Stone walls are laid up o as to
project irregularly beyond the plane of
the mortar joints by as much as 4
inches, creating horizontal ledges with
numerous depressions. These depres-
sions come from the naturally irregular
surface of the local stone, which was
split and/or roughly cut. The small
ledges encourage the ponding of rainwa-
ter and the accumulation of snow,

melts slowlv. Warter enters the hairline
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of the warerproofing details of a stan-
dard frame (Fig. 6).

In the main house, only the operable
units have a meal drip buil inco the
head; this oversight was remedicd at the
guest house. The rounded edge of the
roof rolls leads water into the window
heads. This is compounded by the differ-
ential movement of the concrete, which
has created a gap between the head of
the frame and the underside of the slab
at some locations. There is no flashing
between roof slabs and window frames
o berween sills and walls.

Paints and coatings. The earliest paints
soiled casily and continuously, despite
Wright's belief that this would be elimi-
nated by the lead strip at the top edge of
the roof rolls.?* A 1937 photograph by
Ezra Stoller shows that the soiling of
paint occurred almost immediately””

Distinct lines of water movement
along the curve of the roof rolls were
observed and photographed by WASA
during rainstorms. They appear with
droplets at the bottom and become
soiling lines. Small stalactites sometimes
form at the droplets. Organic debris
from overhanging trees collects on
horizontal surfaces. The constant damp-
ness of the environment, along with the
decomposition of this debris, creates
prime conditions for biological growth
on painted surfaces. Until 1994 pecling
of multiple layers of paint was also a
problem.
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