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        radical break from the architec-
tural modes of the past, the Modern 
movement resulted in a half-century 
of bold new ideals, manifestos, and 
international collaborations.  Beyond 
allegiance to a fixed architectural style, 
Modernism aimed to achieve purity of 
design by applying order, logic, reason, 
economics, and new technologies to a 

bold re-imagination of 
space that is both or-
ganic and purposeful.  

Shortly after the 
Modern movement 
began in the early 
20th century, the field 
of historic preserva-
tion also started to 
emerge.  In 1931, at 
the same time that Le 
Corbusier was draft-
ing The Radiant City 
and Walter Gropius 
was leading the Bau-
haus school, the First 
International Congress 
of Architects and 
Technicians of Historic 
Monuments adopted 
“The Athens Charter 
for the Restoration 

of Historic Monuments,” the founding 
set of formally adopted international 
principles in the field of historic pres-
ervation.  

As contemporaries, Modernism and 
historic preservation make for strange 
bedfellows.  In one sense, they are at 
cross purposes, the one seeking to 
transcend tradition, the other looking 
to hold on to the past.  As Modernist 
buildings age, however, the two fields 
of necessity must draw closer to-
gether.  To protect significant Modern 
structures from oblivion, architects and 
building owners of today are faced 
with the paradoxical task of applying 
historic preservation principles to self-
proclaimed ahistorical architecture.

Identifying Threats to Modern 
Buildings

Changes in Program

Modern architecture tended to envi-
sion the building as a machine or tool, 
drawing inspiration from the forms 
of grain elevators, steamships, and 
automobiles.  Yet just as it is difficult to 
imagine using antiquated machines in 
any sense beyond novelty, it is hard to 
conceive of the unassisted endurance 
of Modern buildings once they cease 
to meet the functions for which they 
were designed.  Le Corbusier may 
have been eerily prophetic when he 
argued that “it is not right…that we 
should waste our energy, our health 
and our courage because of a bad 
tool; it must be thrown away and re-
placed” (Towards a New Architecture, 

Landmark commissions and preservation organizations face the 
formidable task of sifting through scores of Modernist buildings to 
identify and protect significant works.
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1931).  Without protection of aging 
Modern buildings, this may prove to 
be the case.

Adaptive reuse of a building or dis-
trict can be effective as a partner in 
conservation.  New York’s Cast Iron 
District in SoHo, an early example of 
adaptive reuse, evolved from a run-
down industrial wasteland to a hub of 
artistic activity thanks to the outcries 
of preservationists.  However, volun-
tary adaptive reuse is subject to the 
current postmodern zeitgeist, or “spirit 
of the age,” and may fall into disfavor 
as styles and attitudes change.  With-
out preservation ordinances that apply 
to Modern buildings, the impetus to 
re-purpose existing structures is left to 
the whims of the moment.

Changes in Stylistic Perception 

A major threat faced by buildings of 
any era is the perception of their style 
in the period that follows.  Although 
today we view the cast iron facades 
of SoHo as cherished architectural 
landmarks, many people living a gen-
eration after their construction viewed 
the buildings with such disregard that 
they proposed razing them to build 
a highway.  The transitory stage be-
tween “fresh and contemporary” and 
“vintage classic” is simply “out-of-date.”  
The perceptions of one time period 
with respect to the previous one are 

often reactionary and, to some extent, 
negative.

In this sense, the Modern movement 
did itself few favors.  Given Modern-
ism’s radical break from the artistic 
styles that preceded it, it is not surpris-
ing that, having called into question 
our perceptions of historical value, 
Modern buildings have rendered their 
own endurance uncertain.  

Natural Forces

One benefit of pre-modern construc-
tion is that the materials, such as brick 
and stone, tend to be durable enough 
to last for centuries.  In contrast, build-
ings constructed in the mid- to late-
twentieth century commonly used 
materials and construction techniques 
that are inherently susceptible to long-
term degradation due to corrosion, 
rot, mold, and UV radiation.  

Redundancy in construction, such as 
multi-wythe bearing walls and mas-
sive pillars and columns, affords older 
buildings greater resiliency than their 
modern counterparts.  As develop-
ments in material technology and 
construction methods permitted ever 
shorter construction schedules, the 
ability of the final product to with-
stand decades of exposure to the 
elements was often compromised in 
service to expediency.

Challenges in Establishing 
Priorities for Preservation

In The New Era (1930), Mies van der 
Rohe argued that the industrialization 
of the Modern age would progress 
blindly, “irrespective of our ‘yes’ or 
‘no,’” unless new values guided its 
development.  He acknowledged that 
the conditions surrounding Modern 
architecture have inertia of their own 
and would stumble ahead aimlessly 
unless directed by these new stan-
dards.  For the buildings of Mies’ era, 
no longer new, conservationists and 
regulating bodies face the challenge 
of establishing preservation directives 
specific to Modern buildings, lest their 
fate likewise be left to its own blind 
momentum.  

Selecting Modern buildings for land-
mark or historic designation poses 
new challenges, as the number of 
buildings far exceeds that of earlier 
architectural periods.  The materials 
and techniques of Modern architec-
ture allowed for rapid and prolific 
construction, which not only helped 
achieve the social ideals of the move-
ment, but also resulted in a historically 
unprecedented volume of new struc-
tures.  To give a sense of scale to this, 
consider that there are approximately 
300 surviving works by Frank Lloyd 
Wright alone.  With many Modern-

Inappropriate crack repair using surface-applied sealant. Organic growth and debris on a built-up roof.
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ist structures now reaching the age 
threshold for protection by historic  
and landmark commissions, the num-
ber of buildings and sites classified as 
Modern that are listed on the National 
Register of Historic Places is approach-
ing 600—and counting.  Still more are 
listed on state and local registries.  

The challenge, then, is sorting through 
the scores of Modern buildings and 
selecting works of sufficient value 
for conservation.  One independent 
organization, DOCOMOMO (DOcu-
mentation and COnservation of build-
ings, sites and neighborhoods of the 
MOdern MOvement), has undertaken 
the task of establishing criteria specific 
to the Modern movement.  Unlike 
traditional standards for preservation, 
which emphasize building age, his-
toric events, and noteworthy people, 
DOCOMOMO’s criteria for Modern 
buildings recognize technological merit, 
social import, artistic and aesthetic 
merit, canonic merit, referential value, 
and integrity.  DOCOMOMO and 
similar organizations strive to align 
selection criteria with the movement 
behind the buildings’ genesis.

Decision Making:  Establishing an 
Appropriate Preservation Scope

With the increasing number of Mod-
ern buildings protected by landmark 
registries and watchdog groups, the 

community has begun to acknowledge 
the value of these structures—and 
their fragility.  While designation by 
a historic commission can protect 
Modern buildings from the threats of 
egregious mistreatment or demolition, 
landmark status does little to safe-
guard against the more insidious forces 
of time, weather, and inept repairs.

The authoritative guide for remedial 
work in a historical context is The 
Secretary of the Interior’s Standards 
for the Treatment of Historic Properties 
(1995), which provides guidelines for 
historic building preservation, rehabili-
tation, restoration, and reconstruction.  
Standards recommends selecting an 
appropriate scope of treatment based 
on four considerations:  relative im-
portance in history, physical condition, 
proposed use, and mandated code 
requirements.  

As noted by Theodore H.M. Proudon, 
FAIA in Preservation of Modern Archi-
tecture (2008), these standards, which 
were developed for pre-modern his-
toric buildings, center on preserving 
aesthetic value and historic fabric.  For 
Modern structures, where the source 
of the building’s value may be only tan-
gentially related to particular materials 
or construction methods, the tradi-
tional emphasis on historic accuracy in 
preservation may not necessarily be 
appropriate.  

For instance, consider what is lost 
when we compromise function and 
efficiency for the sake of historical 
correctness in a building significant 
primarily for its function and efficiency.  
If a building’s import rests more on its 
social impact than on the historic fab-
ric of its curtain wall, rigid adherence 
to the use of original materials in con-
servation may miss the point of what 
is being preserved.  

Technical Challenges to 
Preserving Modern Buildings 

Aging Glazed Curtain Walls:  Repair 
or Replace?

As curtain walls age, exposure to 
ultraviolet radiation degrades gaskets 
and seals, allowing water to enter the 
wall.  Fatigue due to cyclic loading 
may also cause seals to wear and fail.  
The resultant leaks not only dam-
age interior finishes; they can lead to 
moisture-related deterioration within 
the wall assembly.  Older curtain walls 
also tend have poor insulating proper-
ties, which can lead to condensation 
and fogging at interior glazing surfaces 
and frames.   Additionally, some earlier 
curtain walls were constructed with 
carbon steel components rather than 
aluminum, bronze, or stainless steel, 
which can lead to corrosion and addi-
tional damage over the course of the 
curtain wall’s life cycle.

Reinforcement corrosion and spalls in béton brut (“raw” concrete). Vertical crack in a glazed brick facade.
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Stick-built and field-assembled, most 
Modern era glass-and-metal curtain 
walls were constructed using compo-
nents and framing profiles that are no 
longer available today, requiring cus-
tom fabrication of replacement parts.  
The cost of custom framing and glass 
can be considerable and may render 
the option of small-scale and partial 
replacement of a deteriorated curtain 
wall infeasible.  

Standards for curtain wall construction 
have also evolved since they were first 
popularized in the mid-twentieth cen-
tury.  For example, early curtain wall 
anchors lacked the locking washers 
that are commonplace today.  As the 
building vibrates in response to wind 
and seismic forces, anchor nuts can 
back off over time, leading to unstable 
curtain wall assemblies.   Newer struc-
tures were built with this tendency in 
mind, but for many mid-century build-
ings, anchorage failure has become a 
major rehabilitation concern.  

The two available treatment options 
are to repair the aging curtain wall sys-
tem in place, or to replace it.  Repair 
has the advantage of being, generally 
speaking, less expensive, and it leaves 
the majority of the historic fabric 
intact.  However, while repair meth-
ods may resolve some issues, such as 

water and air infiltration or anchorage 
failure, they are less successful at ad-
dressing other problems like conden-
sation or poor energy performance.  

Repairs often rely heavily on field-
applied waterproofing sealants to pro-
vide a moisture barrier.  To be success-
ful, this strategy requires a high level of 
consistency in workmanship.  In reality, 
sealants are applied in the field under 
varied conditions, often from unsteady 
platforms and suspended scaffolds.  

Gasket replacement may be pos-
sible for some systems, but not all.  
Field-applied restoration to finishes 
is also a possibility, but it has a limited 

track record for du-
rability and long-term 
success.  Consider, too, 
that while a repaired 
curtain wall system may 
meet structural require-
ments of the codes in 
effect at the time of 
construction, new codes 
are likely to be more 
stringent.  Landmarked 
or registered historic 
buildings may be exempt 
from meeting updated 
codes, but their owners 
may not wish to take a 
chance on a curtain wall 

that may be less structurally stable 
than its newer counterparts.

Replacement can address many of 
these concerns, including structural in-
tegrity and energy efficiency.  Although 
often more expensive than repairing 
existing systems, curtain wall replace-
ment can incorporate rain screen 
principles, managing incidental mois-
ture without relying on an absolute 
water barrier.  Add to this the higher 
performance of newer factory-applied 
finishes, and replacement systems offer 
decreased reliance on field workman-
ship—and less chance of human error.  

Where curtain wall replacement falls 
short is in the area of historic ac-
curacy.  Building codes and structural 
considerations for wind resistance and 
loading, among other factors, may pre-
clude an exact replica of the original 
design.  Frame profiles and materials 
have changed considerably over the 
past few decades, so it may not be 
possible to match the existing system 
without costly custom fabrication.  For 
instance, many early curtain walls used 
steel frames, whereas most curtain 
walls of today are manufactured from 
aluminum.  

The decision to repair or replace an 
ailing glazed curtain wall is a compli-Proposed options for Modernist porte-cochere rehabilitation.

Hazardous Materials in 
Modern Buildings

One major challenge in the treat-
ment of buildings constructed in 
the Modern era is the presence 
of hazardous materials.  Asbestos, 
polychlorinated biphenyls (PCBs), 
and lead-based paints were com-
monly used in construction materials during the mid-twentieth century.  
Because abatement is a delicate, complicated, potentially disruptive, and 
often expensive task, it needs to be carefully weighed into the preservation 
decision-making process.  Before selecting a treatment strategy, consider 
how the potential presence of toxic chemicals in older building materials 
may impact the scope and cost of planned work.



5

V O L U M E  2 8      N U M B E R  3

cated one, and each building and situ-
ation is different.  Given the availability 
of materials, the condition of the exist-
ing curtain wall, the history and extent 
of water infiltration problems, the 
structural integrity of the curtain wall 
assembly, and the rehabilitation bud-
get, owners and their architects must 
weigh the options and determine 
what best meets program require-
ments and preservation objectives.

Restoring Exposed Concrete Facades

Counterpointing the airy steel-and-
glass curtain walls of International 
Style and Mid-Century Modern archi-
tecture, Brutalist architects used ex-
posed “raw” concrete, béton brut, as an 
aesthetic feature.  Reinforced concrete 
is a durable material, but it does dete-
riorate after prolonged exposure to 
weather.  Common causes of concrete 
cracking include:

•	Curing shrinkage
•	 Thermal shrinkage
•	Movement or restrained 

movement
•	 Settlement
•	 Freeze-thaw cycling
•	Change in applied loads

Once cracks begin to form in the 
concrete surface, water is able to 
penetrate to embedded reinforcing 
steel, causing it to corrode.  As the 
steel expands, it exerts pressure on 
the surrounding concrete, and pieces 
break away, or spall, admitting more 
water and perpetuating the cycle of 
deterioration.  

Exposed concrete elements can usu-
ally be repaired in place at manage-
able costs, provided a seamless blend 
with the surrounding facade is not 
required.  When an exact match of 
the color, texture, and finish of existing 
concrete is necessary, repairs become 
more expensive, due to the additional 
tests, mock-ups, and samples needed 
to achieve a precise likeness.  In some 

situations, as when the surrounding 
concrete is variegated or mottled, a 
noticeable repair area is difficult to 
avoid.

Surface treatments, such as penetrat-
ing sealers, anti-carbonation coatings, 
and migrating corrosion inhibitors, may 
be applied to protect the concrete 
from further deterioration.  However, 
surface treatments create an ongoing 
maintenance demand, as coatings must 
be periodically re-applied.  Sealers 
and coatings can also give concrete a 
sheen or gloss, which may be undesir-
able from an aesthetic standpoint.

Epoxy injection into cracks is an effec-
tive treatment, but the repair is unlike-
ly to blend in with surrounding con-
crete.  Patching mortars are another 
crack repair option, although matching 
the color and finish of the original 
surface can be difficult.  Some Modern 
buildings used exposed aggregate as 
a decorative element, which requires 
any patching efforts to carefully select 
and place matching aggregate in repair 
areas.

Restoration can also take the form 
of a repair overlay or veneer, which 
permits exposure and treat-
ment of underlying reinforcing 
steel and recovering with con-
crete to an appropriate depth.  
Poor construction practices 
at many Modern buildings led 
to shallow concrete coverage 
over reinforcement, which left 
embedded steel susceptible 
to corrosion.  Surface restora-
tion allows this defect to be 
addressed while leaving the 
bulk of existing concrete intact.  
The challenge, however, is to 
develop a concrete mix that 
holds up well as a thin overlay, 
matches the color and texture 
of existing concrete, and han-
dles manageably in what can be 
demanding field conditions.  

The restoration recreates the original aesthetic, 
admitting natural light while resolving leaks and 
improving thermal performance.

Art + Architecture Building, Yale 
University:  A prior renovation covered 
architect Paul Rudolph’s light wells with a 
single flat roof.



tance to heat loss.  Adding insulation 
to these systems is often difficult and 
expensive at best and logistically or 
aesthetically impossible at worst. 

Roofs

The widespread use of flat roofs in 
Modern architecture eliminated the 
environmental separation afforded by 
pitched roof attics of earlier architec-
tural periods.  Moreover, Modern flat 
roofs often don’t have much space 
below the deck in which to place in-
sulation.  Even where such a retrofit 
is possible, the added insulation can 
cause condensation problems if not 
correctly designed and installed.  Be-
fore proceeding, evaluate potential 
energy savings, as adding roof insula-
tion may not cut energy consumption 
as much as desired.

Though it is possible to place ad-
ditional insulation above a roof deck 
to improve energy performance, con-
sider first the increased depth of the 
roof assembly.  Thorough evaluation 
is necessary to see that integration 
with adjacent components will not be 
adversely affected.  At terraces, where 
the height of adjacent sills, parapets, 
and railings may preclude a change in 
deck height, this calculation is of par-
ticular importance.  

Redefining the Treatment of 
Historic Buildings 

For Modern buildings, in which many 
of the original construction materi-
als are now reaching the end of their 
useable life, the common wisdom 
for historic preservation needs to be 
reconsidered.  Even when the option 
to repair the historic fabric is avail-
able, the appropriate solution may be 
to preserve Modernism’s ideals by 
not preserving the original envelope.  
Building materials and construction 
styles used in Modern structures are 
generally not as durable as those of 
the pre-modern period; few have a 

Modernist steel and glass curtain walls 
are generally thin and un-insulated, 
and they tend to cover large areas of 
the facade.  Heat travels freely across 
these thermally conductive walls, and 
the building must consume excessive 
amounts of energy as heating and air 
conditioning systems struggle to regu-
late temperatures.  

Unfortunately, energy upgrade sce-
narios for metal and glass curtain walls 
that do not include full replacement 
are limited.  One option is to retrofit 
the curtain wall by installing additional 
panes of glass at the interior, similar 
to storm windows.  However, these 
can be problematic if not properly 
designed and installed.  Two major 
considerations for this type of retrofit 
include the potential for condensation 
between panes and the additional 
load the glass may place on the cur-
tain wall system.  Moreover, retrofits of 
this type do not address heat transfer 
across metal frames.

Opaque walls of Modern buildings 
vary greatly in materials and type of 
construction.  What they do tend to 
have in common is their low insulating 
properties.  Modern cavity walls are 
generally un-insulated, and exposed 
concrete facades provide little resis-
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Environmental Challenges to 
Preserving Modern Buildings

By and large, Modern buildings were 
built with little regard for energy con-
servation.  Though structures with 
historic designations are often exempt 
from compliance with energy codes, 
thermal performance is still an impor-
tant practical consideration.  Rising 
energy costs and increasing awareness 
of the environmental impact of build-
ing energy use have made efficiency a 
rehabilitation priority for most build-
ing owners.  However, characteristics 
inherent to the construction styles and 
materials of Modern architecture can 
mean that improving a building’s ener-
gy profile can be difficult to reconcile 
with historic accuracy in preservation.

Facades

One characteristic of Modern archi-
tecture is the shift from facades with 
thick, massive walls and proportionally 
few windows to slimmer wall con-
struction and more widespread use of 
glass.  What comes with this change is 
decreased reliance on the mass of the 
wall to separate interior and exterior 
environments, and increased depen-
dence on insulation and mechanical 
systems.  

An integral part of the balance of light and mass in many Modernist buildings, skylights are 
also notorious for leaks, condensation, and poor energy performance.
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Mid-Century Modern
Lever House
New York, New York
1951, Gordon Bunshaft
Roof and Garden Terrace Restoration

David S. Ingalls Rink
Yale University
New Haven, Connecticut
1958, Eero Saarinen
Concrete Study and Leak Consultation

First Presbyterian Church
Stamford, Connecticut
1958, Wallace K. Harrison
Building Envelope Restoration

Time-Life Building
New York, New York
1959, Wallace K. Harrison
Roof Replacement and Facade 
Investigation

Temple Street Garage
New Haven, Connecticut
1962, Paul Rudolph
Restoration

Paul Rudolph Hall
(former Art + Architecture Building)
Yale University
New Haven, Connecticut
1963, Paul Rudolph
Building Envelope Restoration

Phoenix Companies Headquarters
Hartford, Connecticut
1963, Harrison and Abramovitz
Garage, Plaza, and Bridge Rehabilitation

MetLife Building
New York, New York
1963, Emery Roth & Sons, Walter 
Gropius, Pietro Belluschi
Facade Restoration

Kline Biology Tower
Yale University
New Haven, Connecticut
1965, Philip Johnson
Roof and Facade Survey

The Ford Foundation
New York, New York
1968, Kevin Roche 
Building Envelope Rehabilitation
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The Corporate Center (former Union Carbide Headquarters) in Danbury, Connecticut 
designed by Kevin Roche (1982). Building Envelope and Garage Rehabilitation. 

Bushnell Tower
Hartford, Connecticut
1969, I. M. Pei
Facade Rehabilitation

Walter G. Ross Hall
The George Washington University
Washington, District of Columbia
1970, Mills, Petticord & Mills
Facade, Plaza, and Garage Rehabilitation

The National Conference Center
(former Xerox Document University)
Leesburg, Virginia
1974, Vincent G. Kling 
Concrete Facade Study and Restoration

National Air and Space Museum
Smithsonian Institution
Washington, District of Columbia
1976, Gyo Obata
Water Infiltration Remediation

MasterCard Headquarters
Purchase, New York
1979, I. M. Pei
Facade and Entry Plaza Rehabilitation

United Nations Headquarters in New 
York, New York, lead designer Wallace 
K. Harrison (1950). Building Envelope 
Rehabilitation.



preservation practices with long-term 
restoration options that maintain the 
values of the Modern movement.  Re-
evaluation of the treatment of Mod-
ern buildings may foster a fundamental 
change in how we address significant 
architecture built less and less far back 
into history.  In a sense, a reevaluation 
of preservation norms could serve 
not only the concepts of the Modern 
era, but those of the postmodern era 
as well.
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demonstrated service life beyond fifty 
years.  Planning for long-term preser-
vation and employing techniques that 
meet functional and aesthetic require-
ments is essential as these structures 
cross the half-century mark.  

Further work is required in order 
to establish preservation standards 
that are appropriate for treatment 
of Modern buildings.  Such guidelines 
should synthesize accepted historic 
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