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Restoring 20" Century Skyscrapers in New York:
Woolworth Building, Chrysler Building, Lever House

The preservation of 20" century architecture presents
many new challenges, unexplored opportunities and
some inherent historic ironies. Where preservation is
about saving significant historic buildings for the future,
modern architecture is often about breaking with the past.
Where the new architecture did not seek 1o be based on
historic precedent but rather to be reflective of a new ces-
thetic, advancement of the machine and the social needs
of a sociely, this new architecture has now become his-
loric precedent and deserves to be saved. It is therefore
not surprising that this new architecture requires a preser-
vation philosophy that reflects the innovative aspects of its
own original ideals. The answer for preservation must be
found in the very origins of this modemn architecture, not
unlike earlier preservation philosophies found their basis in
the appreciation of pre-industrial design and craftsman-
ship.

To rely for the preservation of modemn architecture on cur-
rent preservation principles and philosophies presents a
fundomental dilemma. Developed during an era con-
cerned with saving the arf and craft of building i the foce
of the onslaught of the Industrial Revolution, these princi-
ples are not suited for safeguarding contemporary build-
ings designed to celebrate the very advancements of that
revolution. The emphasis on tradifional technalogies, the
infimate relationship between the architect and the artisan
~ whether expressed or implied — as opposed fo the use
of machine mode materials, more economic substitutes or
labor saving techniques are likely to be ireconcilable.

A new and appropriate preservation philosophy has fo be
based therefore on the very ideals that have given these
buildings their meaning and form. That is to say that the
significance will not be in the intricacy of its stone carvings
or the mastery of its repousse copper but in the principles
of the new design, the sleekness of the forms and the trans-
parency of its architecture. Therefore the authenticity of the
original design ideas has taken on an additional signifi-
cance. If preserving historic architecture thus far wos about
saving the infrinsic volue of the design ond the craftsman-
ship, then for the architecture of the Modem Movement in
particulor it must be first and foremost about safeguarding
the intrinsic value of the original design. In other words,
the preservation of the design intent must be one of the
central fenets for any new preservation philosophy.

Making the design intent an important aspect of the new
preservation philosophy offers also new and infriguing
opportunifies for the design of adaptive and continued
uses. Here is olso a unique chance fo reconcile the antag-
onism and seporation between design and preservation.
Design for and in historic buildings and districts, cerfainly
in American proctice, can be characterized, for decades
now, by a contextual temerity. The very desire not fo

offend the historical context - or the preservation commu
nity for that matter — will detract from the strength of the
original design. These stylistic adaptations or re-inferpretar
tions result in the very sort of eclecticism to which the
modern movement objected. Design therefore must be a
true partner in the preservation of the modern monument
and working together to enhance the design intent is the
true opportunity for architects and preservationists. This
new cooperation could lead to "creative restorafions”.
These “crective restorations” are not in the sense of Viok
leHe-Duc by odding historically correct elements that
should have been there but never were or in the fanciful
manner of Disney but truly creative solutions that enhance
the qualities and strengths of the original design and its
intent.

Aside from the theoretical and philosophical challenges
that lie ahead, there are o series of pressing practical and
economical problems. The quintessential American build-
ing lype, the skyscraper, chosen here, is emblematic, The
sheer number and size of these high-ises, the new and
often untested technologies used in their construction and
their enormous commercial potential represent a synopsis
of the significant and complex issues affecting the preser-
vafion of modern architecture. The three most significont
and most frequently recurring issues seem to be:

1. Functional or economic obsolescence

Many 20" century stuctures were designed for a specific
purpose and function. Once these functions in our rapidly
evolving society become less desirable or disappear alte-
gether these ‘custom’ buildings become functionally obso
lefe and are economically no longer viable, The increase
in technological requirements have further aggravated this
process and, for instance, office facilities designed before
the 1970's are considered less desirable (Class B os
opposed fo Closs A} and are under considerable pressure
to change. While the upgrode moy be physically possible
it is likely to be costly and to generate considerable senti-
ment fo alter the building architecturally to reflect its new
technology externally. Unfortunately the more customized
the building type is, the less flexible it is likely to be and
the greoter the possibility that the structure will become
obsolete prematurely. This hos somelimes resulted in the
claim that these buildings were not designed fo lost

2. Transparency

A unique orchitectural dilemmo presented by modern
orchitecture is the crifical desire to express architecturally
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and visually the organization and stucture of the building
and its use. As a result the relationship between the inside
and the outside is expressed in a largely transparent exte-
rior wall making the interior an integral visual element. This
has made it impossible to list or landmark the exterior with-
oul reaching some consensus of confrol over what the
interior will look like in the future.

Related and important considerations are inferior lighting
and exferior glazing. The lighting makes the interior visible
af night expressing that clarity of purpose, a feature very
much in evidence in the architectural photography of that
fime. Where the complexity of the window mulliens or the
presence of Interior windaw treatments like blinds or cur
tains reduce the fransparency, the overall uniformity of the
exlerior appeararice dogs remain crifical.

The glazing may also affect the overall fransparency. Early
curtain walls will most likely have single glazing with the
actual gloss not entirely perfect. Where refrofits are neces-
sary the installation of not just dual or insulated glazing but
also slight finting or E-gloss coating of the glass may
become an issue. All this will affect the reflectivity, color
and transparency of the outer wall and therefore the over-
all external appearance of the building not just during the
day but alse at nigh

Besides the expense of necessary refrofits, the need to
establish some degree of visual control over the interior
architecture and how it affects the external appearance
will continue fo generate considerable discussion. In some
instances this has been used os an argument fo demon-
strate early obsolescence (thereby advocoting change)
and leading fo unnecessary expense, in other instances it
hos been used to establish the uniqueness and quality of
the building.
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3. Experimental technologies

With the advancement in building technology has always
come the use of new and often experimental fechnologies
and materials. Because of a lack of understanding of and
experience with a parficulor material or system, foday
they may have performed unsatisfactory or may have
failed altogether. This raises a series of important philo-
sophical and fechnical questions that in scope go well
beyond our earlier experiences. s the entire assembly fo
be replaced because of the integral nature of the system?
Is this still preservation? Inkind replacement, the goal of
earlier philosophies, is not feasible or desirable if the ear
lier system has failed? Does this mean that the use of sub-
stitute materials is a given, particularly, if the primary infer-
est is in the preservation and enhancement of the design
infente

Although these issues have important philosophical and
financial implications, there is one significant and undesir-
able side effect. Wholesale refurbishment or replacement
provides the opportunity to “modermize” the appearance
of the building and a re-positioning of the real esiate assef
in the market place. In the process significant and impor-

tant portions of the original building are eliminated and
not even the design intent is preserved.

Simply suggesting replacement of sections of an original
curtain wall may not be without its own pitfalls. This will
result in the loss of a substantial part of the tradifional
authenticity of the building. In many instances, this may be
unavoidable if  safe, sound and watertight condifion is fo
pe mainfained. However, it is fo be hoped that the argu-
ment can be made that maintaining the overall visual intent
is, after securing safe and sound condifions, the primary
goal to be accomplished in the preservation and conser-
vation of important modern architecture.

While the above considerations may apply also fo. the
preservation of any modern building, not just high rises,
several ofher issues, mostly peculiar fo the US, thot affect
preservation need to be considered at this time. Building
in America grew considerably ‘during the period 1880-
1930 both in the number of buildings erected as well as
the scale and size of the individual structures. The ecor
nomic growth and expansion that fostered fhe develop:
ment of the skyscraper, also saw the growth of another
American insfitution: the corporalion. As a result many



buildings that deserve conservation are historical lly identi
fied with [and formerly owned by American corporate
giants. These buildings therefore express as much the
talents of their architects as the prowess and power of ifs
owners

However, the economic climate and corporate thinking
have changed. Cho ged fortunes, lack of willingness or
ability fo spend the appropriate funds hos begun fo affect
and potentially endanger the survival of these often unique
and idiosyncratic buildings. The lack of any government
funding, subsidy or significant fax considerations requires
frequently a combination of public pressure, innovative
financing and unique public and private partnerships fo
enable any preservation. This may present o model for
saving other significant monuments and parficularly those
of the Modern Movement. The very forces that made the
construction of these buildings possible are to be hor-
nessed for their preservation

Aside from the lack of public funding there are also little or

no statutory or regulatery powers fo enforce designation
or listing. The deeply engrained principle of (more o less
absolute] property rights makes any regulatory intervention

:ult because of challenges to their constitufionality.
imited controls that do exist, are under considerable pres
sure because ol the ch:mg-”:d palitical climate and rise-

emergence of the socalled property rights movement

modern architecture
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aspects of the conservation of particularly three high rise
buildings in N&-w T’olk G ry The three buildings selected
fepresen diffe es of the 20" century and
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Liberty unintentic snally illustrates that dic
The conventional sculptural copper clodding (designed by

was attached to a

the Alsatian sculptor Auguste Bortholdi

unique structural trame (designed by Gustave Eiftel) using
iron bars and straps. The copper skin and the wrought iron
straps, separated by felt 1o prevent golvanic action,
absorb the movement caused by either the wind or the

temperature fluctuations. This structure which reflects tech:
nological innovation and which could be ¢ nr‘ndcm'r an
early example of a curtain wall f'prw:-v]rf to be traditional
on the outside J.’\on\, high rises and buildings created subr
sequenlly represent this very same dichotomy. A large and
diverse number of buildings, which, in a short peried of
time, went from 4 and 8 stories to 20 and 40 floors. Mos!
downtown areas in the Uniled Siates, especially New
York

juxtaposition of size, style and shape

v this wide variety and the odd, but i interesting,

The Woolwarth Building is a good example of that diver
gence of style and technology. It was once the fallest struc:
lure in the world and probably sfill ranks as the highest
[high| gothic building. Designed by the architect Cass Gil-

bert and comple in 191 3 for the FW.Wo
pany ot a cost of 13 million dollars, the structure consists
of & riveted structural steel portal frame clad with a gothic
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architectural terra cotta. The lerra cotta

exterior made o
masonry is carried directly on the structural steel. This type
of construction, which is essentially load bearing masonry

1 at the

inserted into a stuctural frame, waos widely use
fime. The use of terra cotta allowed a great deal of (repet
itive] ornament to be applied.
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gauges, siresses from 1,500 to 4,000 psi were recorded
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well in excess of acceplable safety standords. The volu-
metric expansion of the ferra cotta, which was caused by
moisture and re-hydrafion of the fired clay was tightly
restrained by the existing wall construction and caused
pressute fo build up, This is another example where the
combination of technologies led to some unforeseen inter-
face problems. Cutting every other horizontal joint to the
full depth of the terra cotta block, some 4 inches, was
found to be the best method to bring the pressure down o
acceploble levels and minimize damage to the masonry.
Where replocement units were necessary, high quolity
cast stone blocks which simulated the eriginal color and
detail closely, were used

The decision to choose cast stone as replacement material
rather than ferra cotta is the type of decision that will

of @ modern build-
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The repair of the tourelles |a French term use

ings of Cass Gilberf) or small towers, wh
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decorative. With separate steel frames aftached to the
main structure and clad in terra cotta, the tourelles were in
poor condition because of severe exposure and their inac-
cessibility for maintenance.

After considerable study of various alternatives which
ranged from complete elimination to complete rebuilding
inkind, a modified replacement system that evoked the
original design was selected. After repairing the structural
steel and filling the masonry voids where necessary, a
new aluminum panel system was designed to enclose the
entire tourelle. Becouse the metal fobricafion process
allowed only for bending shapes and applying minimal
detail, oll eriginal architectural detail had to be simplified
and compressed o its visual essentials in such a manner
that the overall architectural arficulation and oppecrance

was mainteined, Colors for the baked finishes of the alu-

minum were nol just used to match the original detail but,

like the original design, enhanced the arficulation of
9

design with its profiles and moldings. On close observa-
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taces would become more noticeable over lime becouse

of their smoother finish has proven fo be unwarranted

While the uniqueness of the original architectural compor
sition and detail was recognized, it could hardly be
observed from the ground, some 54 stories below, or from
further oway. Once it was determined that the primary sig-



nificance of these tourelles was in the overall silhouette of
the building, o solution or o “creative restoration” was
found. The simplification of form supported the overall
appearance and silhovette or in other words the design
intent of the original architecture

The 75-story Chrysler Building, another early skyscraper
icon, was completed in 1930 affer the designs of the
architect William van Alen. While built for Waller P
Chrysler (not his company), the architecture of the building
and ifs decorative defail recalls the automobile bock-
ground of its owner, A riveted structural steel frame carries
an exterior cladding made of black, gray and white brick
backed by structural clay block. The entire assembly, some
12 to 16 inches in thickness, has no provisions for shelf
angles or expansion joinfs.

One of the critical elements that need to be understood
prior fo any restoration of on early skyscraper is the inter:
action between the steel frame and the exterior clodding
or curtain wall. Hybrid technology, earlier construction
methods or code requirements get mingled in the various
solutions. In the early masonry clad high rises lood bear
ing masonry technology and delailing was rather indis:
criminately transferred to steel framed construction, Litle or
no accommaodation or adaplation for different behavior or
performance characteristics was made. For instance, it is
not entirely clear when the first expansion joint wos intro
duced but it was probably not much before the end of the
1920's. Similarly early metal and glass walls use masonry
technology 1o provide the necessary fire resistance

Masonry clodding of the Chrysler Building, like other
Du:fdlrugs of that period, has no provisions for thermal
expansion and conlraction. This becomes particularly crit
ical at the corners, where combined with other infernal
pressures; long vertical cracks are likely to develop. The
fesuiiing water infillration causes sfructura
corrode, thereby further aggravating the cracking and the

steel columns to

subsequent water entry. The masonry s

lateral restraint, a potentially unsafe but rather typical con
dition for this type of construction. Removing the existing
corner masonry repairing the structural steel and rebuik
ing the masonry with proper expansion provisions wi
major but necessary undertaking. By introducing the
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similar to our type 300 series.
remained quite unoffected by the agg

congitions but the connectlions belw

and with the masonry were clearly affected. Most proble
maticolly were the areas of the spire where the meial
directly abutted the masonry or the parapet walls. The dif
ferentials in expansion and confraction caused the metal
fo rip the masonry opart resulting in waler infiliration. Rein
SEG”CJTIOn Of the melal sections, provldlr'!g expansion angd
sliding joints for the metal combined in some Instances
with @ secondary water proofing membrane proved effec
tive. With simply buffing the metal a “shiny” appearonce
wasirestored.

Begouse the large majority of preWorld War Il high rise
buildings'vse traditional masonry supported on a structural
steel frame, repair and replocement can follow mostly tra
ditionol methods. Ahter the war with the changes in con-
struction methodologies are more pronounced and the
predominant use of metal and glass and the elimination of
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New York, Chrysler Build-
ing: Completed in 1930
after the designs of archi-
tect William von Alen, it
was for a very short
moment the fallest building
in the world. The structural
steel frame of the building
has been clad with o
glazed brick, either white
or black in color, which
has a shuchural clay block
backing. No proper shelf
angles or relieving joints
exist in the enlire exferior
wall, Al parapet walls
have been covered with
staintess steel called

ta’ not dissimilar fo
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our confemporary 300

series.
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info the early curiain walls, While this became a standard
solution for the first decade, i also resulted into'a funda-
mental problem because of corrosion caused by water
infiltration or condensation. The corrosion forces sections
apart allowing additional water to enter and the process
accelerates.

The visual impact of these early skyscrapers is not easily
appreciated foday because the surroundings have so
drastically changed. For example, the VWoolworth Build-
ing was once the tallest building in the world but now
seems dwarfed by the twin towers of the World Trade
Center. lever House is now surrounded by many curtain
walled ‘office buildings but, when consiructed, Park Ave-
nue was lined with large residential buildings dafing from
the beginning of the 20" century. These Beaux-Ars style
masonry buildings stood in sharp and dramatic contrast to
the gleaming and shiny glass box of a soap company,

Designed by Gordon Bunshaft of Skidmore Owings and
Merrill and built between 1950 and 1952 the building is
an example of the corporate architecture of post World
War II. The structural steel framing and floer system was
separated completely from the glass and metal curtain
wall, in essence establishing the concept of core and
shell. The separation went as far as moving all structural
supports out of the outer wall and eliminating any distinc:
fion between primary and secondary mullions. To sfiffen
the wall verfical structural sieel U-chonnels were attached
to the horizontal spandrel beams. Horizontal glozing

angles were attached 1o the sides of the verticals, The
glazing waos placed in the rabbits and secured against the
horizontals and verticals with carbon steel glazing stops.
The assemblies were covered with stainless steel covers.
The wall had no operable sections — one of the first of its
kind - and was wet glazed, A system of flashing and
weep holes allowed water that may have entered fo drain
out,

While remarkable in its simplicity the stick build curtain
wall of the lever House s still @ hybrid technology and
very reminiscent of the earlier masonry walls with ifs sys-
tem of flashing and weep holes. Where the Woolworth
Building moy be described as an assembly of sighteenth-
century brick houses in a steel frame. the curtain wall of

lever House can be characterized as a series of early
storefronts in the air.



At he location of the spandrel @ concrete block wall was
maintained as a fire stop, as required by the building
code at the time, A small section of block was more or less
suspended below the slab while the remainder was
placed on top of the slab. The front of the block wall was
parged and painted and served as a "shadow box’ for the
finted and wired vision glass that was used ot the spandrel
evel.

Very quickly after completion the wall began to show
problems. The limited life span of the early coulking and
sealant compounds had undoubtedly something fo do with
the need to reseal. By the 1960's apparently the corrasion
of the carbon steel glass stops and rabbits as well as the
wire embedded in the spandrel glass was sufficiently
advanced that glass breakage became a common oceur-
rence. The corrosion also forced the screw-mounted stain-
less steel covers to open further, allowing even more water
to enter, While an on-going program of glass replacement
was instituted, it was not easy to maich the original glass
consistently resulting in the wide variety of colors existing
in the spandrels foday.

The onrgoing and progressively worsening conditions
recently led fto a reexamination of the curiain wall and the
development of a repoir and replocement strafegy. The
unaerlying philosophical approach essentially accepted
the need fo maintain the overall visual oppearance and
design intent of the curtain wall but identified the necessity
lo use contemporary technology and materials to achieve
a better performing solution.

Over o period of fime all ferrous glass stops and rabbits
will be replaced with nonferrous secions, The main verti-
cal structural steel channels, which were found to be in a
reasonable condition, will remain but will have to be
cleaned and painted. For different reasons, all vision
glass, spandrel glass and stainless steel covers will be
replaced. While the wire glass will be replaced because
of ifs unsatisfactory performance, the vision glass will not
be salvaged because it would require extraordinary effort
fo minimize breckage. Because the existing stainless steel
covers have been severely damaged and bent a new
cover will be installed fo restore the machine like precision
that is such an integral part of the design infent of the orig-
inal building.

The result of this curtain wall repair and replacement
project, once completed, will be an elevation that closely
resembles the original appearance. However, the amount
of eriginal material that remains in the exterior wall will be
minimal. In the context of tradifional preservation philos-
ophy the authenticity of the wall could be questioned and
most likely would have fo be described as a recon-
siruction,

The principles to guide and, o some extent, the language
lo describe the safeguarding of the architecture of the
more recent past can not be fhe same as for earlier and
more traditional architecture. New affitudes and concepis
that reflect our economic realities as much as the ideology
of the original architecture must be established. The archi
fecture of the Modern Movement and many of ifs precur-
sors broke the rules of eclecticism to forge a new aesthefic.
The new preservation philosophy must also break with ear
lier precedent to be able fo save for the future the architec:
ure of the 20" century.
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New York, lever House:
Designed by Gordon Bur-
shalt of Skidmore Owings
and Merill at the end of
the 1950's and located on
Park Avenue, the building
with its gleaming glass and
siainless steel curtain must
have been very stiking
among the masonry Beaus:
Artsstyle buildings that
lined Park Avenue at the
time. Now surrounded by
gloss and metal curfain
wall buildings of a lofer
vintage, the significance of
the building as a pioneer
and icon of modern archi-
lecture. is much harder fo
appreciale
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New York, lever House!
The curtain wall was
installed piece by piece,

ments af the time the sec-
of spondrel glass

were fo be backed with
masaonry.
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