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Abstracts of Conference Papers

MORTON SALT COMPANY BUILDING
T. Clifford Noonan, Graham, Anderson, Probst & White

Influence of the site on the design of this building is noted, and considerations which
determined the choice of materials are described. Details of panels, windows and
spandrel sections are given.

* %k %k %k ¥k %k Xk %

CONNECTICUT GENERAL LIFE INSURANCE BUILDING
Allan Labie, Skidmore, Owings & Merrill, Architects and Engineers

This paper discusses the reasons behind the selection of materials used in this building
and the tests conducted to establish the validity of the choice. The problems connected
with design, fabrication and erection are also pointed out, particularly as regards the
necessity for developing a new method of handling the large lights of glass on the site.
Performance experience is given and the author also comments on the matter of success
in maintaining control over architectural intent in design during the fabrication and
erection of the curtain walls.

* %k %k k k %k k %k

NEW ORLEANS PUBLIC LIBRARY
Sidney J. Folse, Jr., Curtis & Davis and Associated Architects and Engineers

The original design concept for this building is described in terms both of the building
and the site. Five design problems are listed and their final solutions detailed. Analysis
of structural design problems in connection with the solar screen and experiments with
the fabrication and finishing of the egg-crate structure are presented step-by-step. Shop
fabrication problems in connection with the various components of the wall are also enu-
merated and methods devised to assure their satisfactory production. Performance ex-
perience is given, supplemented by an appraisal of the finished building in terms of
aesthetics, psychological effect on the occupants, and the economics of the construction.
An appendix describes the design and construction of a heliodon for the purpose of testing
the solar screen designs.

* %k %k %k %k %k %k %



SHERATON HOTEL, PHILADELPHIA
Robert C. Dean, Perry, Shaw, Hepburn & Dean, Architects

Design considerations peculiar to hotel buildings are discussed as they affected the
planning and design of this structure, as well as the somewhat unusual site. Reasons
for selection of grill and finish materials are enumerated and the details of panel fabrica-
tion are explained. Failure of the curtain wall during a severe windstorm is described,
and also the causes of the failure as determined by subsequent investigation.

A% ok %k %k k k k %k

LUTHERAN BROTHERHOOD BUILDING
John E. Starrett, Perkins & Will, Architects-Engineers

Attention is called to the discipline of a repetitive module as one of the factors in assuring
the economy and quality of fabrication of curtain wall construction. Exploratory work by
the architectural office including visits to factories and fabricators is mentioned as being
highly valuable in subsequent cost evaluations. Performance experience over a period of
four years is outlined, and the excellent performance obtained is attributed in part to

prior agreement among all responsible principals on quality and performance required, and
in part to thorough testing in a complete mock -up to establish the performance potential

of the building. Attention is called to the cost advantages of factory fabricated components
and adherence to the use of stock production modules. The author states that the secret
of the successful metal curtain wall is the secret of joints and junctures honestly analyzed
and thoughtfully solved.

* %k %k k %k ¥k ¥k %k

FABRICATION POSSIBILITIES AND TOLERANCES
J. M. Roehm, Kawneer Company

Recent trends in curtain wall building design are discussed and illustrated, and the author

separates these into three different systems of metal grid design. Pan type and adhesively
laminated panels are examined in terms of their various properties. Panel type walls, both
custom built and those using stock panels of rolled or braked elements, are compared as to
appearance and durability of various types of finishes, as well as factory control of toler-

ances, on-site fabrication, etc.

* % %k %k k %k ¥k %

DESIGN FOR EFFICIENT FIELD ERECTION
Norman S. Collyer, F. H. Sparks Company, Inc.

The related problems of tolerances and clearances encountered by the field fabricator of
curtain walls are cited, with special emphasis laid on better control of the present amount
of field cutting and fitting. The author points out that problems of tolerances and clear-
ances occur not only in high-rise structures, but also in one and two story buildings where
light, unbraced steel is difficult to keep plumb and in line. He cautions designers not to
require sections too big or too heavy to be handled by a job hoist or four men. He also
recommends avoidance of the use of scaffolds where possible, and that lines and grades
be established, maintained and coordinated by the general contractor to lessen confusion
on the job. Special problems of the field fabricator with joints and joint sealants are

vi



also discussed and the high costs involved when the erector must concern himself with
the handling and matching of delicate finishes and colors.

* %k %k Xk k k %k ¥k

COLOR AND FINISH CONTROL WITH FERROUS METALS
J. P. Butterfield, Armco Steel Corporation

Four basic methods for control of both color and finish of ferrous metals are set forth in
this paper: metallic coatings, organic coatings, inorganic coatings and stainless steel.
Current work in development of porcelain enamel finishes and the control of color are
described. The uses and properties of four types of stainless steel used in curtain wall
construction, and reasons for preference in each type of application are detailed. The
author recommends control of quality by specification and inspection, and urges architects
and contractors to consider quality of past performance rather than low price in the
evaluation of bids.

* %k %k %k %k %k %k %

COLOR AND FINISH CONTROL WITH ALUMINUM ALLOYS
C. J. Walton, Aluminum Company of America

The various types of coatings used to provide color in aluminum curtain wall components
are described. It is pointed out that the combination of the use of special alloys with
anodic coating of the surfaces has now produced at least 11 different colors for aluminum
which can be reproduced with good color match. The pigmentation of porcelain enamels
and organic coatings for use with specific aluminum alloys is also discussed, and the
excellent weathering performance of finishes of this kind is illustrated by quotation of
recent laboratory test results.

* %k %k %k k %k % %

NEW METAL CURTAIN WALL SPECIFICATIONS
Ralph L. McKenzie, Natl. Assn. of Architectural Metal Manufacturers

The rising need during the past ten years for an authoritative guide to metal curtain wall
design and construction is described as a prelude to a discussion of the Metal Curtain
Wall Manual recently issued by the Natl. Assn. of Architectural Metal Manufacturers.
Contents of the Manual, consisting of sections on terminology, bibliography, specifi-
cations, reference standards, design principles and economics are discussed and ex-
plained, together with some of the reasoning behind the recommendations included.

* %k %k %k %k % %k %

ARCHITECTURAL CONTROL OF FABRICATION AND ERECTION
Alfred S. Alschuler, Jr., Friedman, Alschuler & Sincere, Architects

This paper attacks the monotony of design which is beginning to creep into the newer
curtain wall buildings. To achieve better buildings, the author suggests that more atten-
tion be given to varying the treatment of the large and prominent vertical and horizontal
members of the structure; that they be shaped, varied in spacing, color, width, material,
texture and length to give more interest and attractiveness to the structure. He also

vii



presents the idea of recessed or projected panels which might be round, spherical,
diamond shape or free form. Likewise he urges variation in the basic form of the building
away from the rectangular where possible. Closer association with the manufacturer is
mentioned as one of the ways that architects can help influence production of more, and
more varied, components and materials.

* % %k Xk %k ¥k %k %k

AN APPROACH TO ARCHITECTURAL DESIGN WITH METAL
Carl Koch, Carl Koch & Associates

This paper points out the need for each segment of the construction industry to take a
much more responsible attitude toward the industry as a whole in the matter of research
for better buildings. He also warns that if the industry does not work together toward its
common goals, expansion of the industry in the future may be taken over by people not
presently in the business of building at all, citing the fact that the house trailer industry
accounted for from 12 to 15% of new housing starts in 1958. Architects are also urged to
work with builders and city planners to give new form to our urban and suburban areas,
and all concerned are counseled to bend efforts toward making urban renewal work faster,
more effectively and with better imagination.
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Keynote Address

By George E. Danforth*, Conference Chairman
Director, Dept. of Architecture Department
Illinois Institute of Technology

In very simplified terms, the objectives of this conference on the Design Potential of
Metal Curtain Walls are:

1) To consolidate recent experience with metal curtain walls and

2) To develop data which will permit architects to work in this comparatively new
medium with the greatest possible latitude.

As many of us know well, the contributions of these Building Research Institute research

correlation conferences become a productive source of information for those working with
all aspects of the design, construction and erection of buildings. I am sure that you will
find the proceedings of this particular conference no exception to that rule.

*GEORGE E. DANFORTH came to his present position from Western Reserve University,
where he was for six years chairman of the architectural department. In addition, he has
served as architectural consultant to United States Steel Corp. since 1957. Mr. Danforth
did his undergraduate work at Armour Institute of Technology, and his graduate work at
I1.1.T. He is a member of AIA, the American Society for Aesthetics, and the American
Society for Engineering Education.



Morton Salt Company Building

By T. Clifford Noonan*, Vice President
Graham, Anderson, Probst & White

On behalf of our firm, Graham, Anderson, Probst and White, I wish to extend our congrat-
ulations to the Building Research Institute for the notable contribution it is making to
progress in the construction industry. The subject of this conference, ''Design Potential
of Metal Curtain Walls'' is very challenging, exciting and provocative. The theme of my
assignment is to investigate and probe the techniques of design, fabrication, and erection
of curtain walls of stainless steel as they were used in the Morton Salt Building in
Chicago.

This building, which houses the principal offices of the Morton Salt Company, is located
on Wacker Drive between Randolph and Washington Streets and with frontage on the
Chicago River. It is approximately 360' on Wacker Drive by 141' on Washington Street.
Wacker Drive is a two-level street which permitted access to the basement level directly
for car parking and service facilities. The grade elevation of the river and the elevation
of upper Wacker Drive enabled us to introduce one additional story with outside exposure
below street level.

The panel wall construction used on this building is entirely of stainless steel with the
exception of the interior facing material on the inside. The stainless steel windows are
of the pivoted type, and are installed after the stainless steel spandrel sections have
been put in place. The spandrel sections are fastened at the side and the top. The in-
side face is carbon steel, of course, and the exterior face is stainless steel.

Figure 1 is the Wacker Drive elevation where four floors are visible. Figure 2 shows the
river side which is more or less a duplication of the same module, except here we have
picked up an additional floor by virtue of the difference in grade between Wacker Drive
and the river level.

You may also be interested in some of the reasons for our decision to use stainless steel
curtain wall construction. Our designers gave serious consideration to many types of
facing materials for the curtain walls. Design criteria as well as a comparison between
the wearing qualities and other properties of stainless steel and other materials were
studied.

*T, CLIFFORD NOONAN is a graduate in architecture from the University of Notre Dame,
a member of AIA, and a past director of the Illinois Society of Architects. He was recently
active in the planning of the new State Department building in Washington, D.C.
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Before I indicate some of the things we learned, let me remind you of one important fact.
An architect is an individualist.. He wants to be remembered; he wants to be admired and
respected. In this, he is exactly like every other human being. When he creates a new
building, he makes certain that it can be identified as his, and only his, because it
represents his creative ability.

But there are many architects--good ones, too--and very often the same ideas may occur
to different architects simultaneously, just as playwrights, musicians and novelists get
similar ideas simultaneously. So we in architecture are constantly on the alert for some-
thing that will serve as a catalyst to our design ability. We are always searching for a
new, creative and challenging building tool. And in this situation we found one, the
metal curtain wall.

What, then, are some of the advantages of stainless steel? And what are some of the
characteristics of this metal which helped us decide to use it, as opposed to other
materials ?

To begin with, it is strong. Type 302, which is what we used, has a yield strength of

40, 000 psi. Stainless steel is durable. It resists corrosion, because chromium is used
as an alloy in the stainless steel. Thus we can say that this corrosion resistance is a
characteristic of the metal itself. It is not merely a coating or plating treatment. Another
factor in its favor is its availability. As far as we can determine, there are no mechanical
limitations on design or construction of a wall, and any size which can be manufactured
and handled is available. There seem to be no limitations in standard manufacturing
techniques which can be performed on this material.

As to the design criteria, there are certain restrictions placed on the architect and also
on the fabricator by this metal, but oddly enough, placed there by reason of its virtues.
Because of its great strength and also because of its corrosion resistance, you don't need
extra weight or extra thickness. Therefore, you are at liberty to use light, hollow sec-
tions. In fact, it is even possible to reduce weight in structural grids by the use of self-
framing units.

To eliminate optical distortion which, by the way, is a problem when using any sheet
metal, it is recommended that flat areas be minimized or eliminated. The use of concave
panels is one method. We, however, used the fluted panel method. Other ways to do
this are use of a small textured, pressed panel, or an over-all rolled-in texture panel.

Stainless steel can be obtained with a variety of mill surface finishes, ranging from
rather dull to very bright. It is also available in a limited number of colors, but this
technique--an oxide treating of the surface--has not been perfected to the point where
colored stainless is commercially practicable.

After weighing all these things, it was finally decided to use sandwich panels of stain-
less steel as the most desirable medium. All sash, window mullions, spandrels and all
detail in the curtain wall areas are of stainless steel.

The sandwich panels are 8'6'" wide by 5'9" high, and are 2'" thick. Exterior stainless
steel is type 302 (18-8) fabricated from 20 gauge, with the vertical flutes approximately
16" on centers. Panel insulation consists of 2' of glass fibre.




Actual production of the spandrel sections of the 20-gauge material has proved that this
gauge, if carefully fabricated and if proper consideration is given to shipping and instal-
lation, is most satisfactory and successful. And, of course, I need not remind you that
rapid erection and economical construction, two virtues of curtain wall in any material,
are always to be desired.

To summarize, our reasons for choosing stainless steel were:
1) Stainless steel has enduring beauty.
2) 1Itcan b.e erected with ease and with speed.
3) It permits more space in the enclosure because of the thin exterior wall.
4) It is relatively maintenance free.

New materials are developed to meet a need, sometimes to save money, sometimes to
meet a specific structural problem. I am inclined to think, however, that these curtain
walls were developed because the modern architect decided there was a better way of
doing things. So that, instead of having 30 or 40 stories of masonry, brick piled on
brick and stone upon stone, this new method was conceived.

This willingness to try new things is what makes for progress. Building techniques have
made more progress in the last 10 years than in the previous half century. That's why I
never despair about architecture. It has its ups and its downs, its fads and its cycles,
but underneath it all is a pulsating, vibrant force that always moves forward. I believe
that in designing the Morton Salt Building, we have been a part of that force. 1 further
believe that in this design we have blended a number of things: art, science, technology,
into something both beautiful and practical.



Connecticut General Life Insurance Building

By Allan Labie*, Associate Partner
Skidmore, Owings & Merrill, Architects & Engineers

Introduction

As far as humanly possible, we endeavored to select the most suitable combination of
materials which would serve as the exterior enclosure for the Connecticut General Life
Insurance Building with reasonable certainty that a durable exterior could be economically
maintained in its original condition. During this development, we were fortunate in having
the services of Professor Walter Voss of MIT who was engaged by Connecticut General to
serve as a construction consultant. Since the owner felt it advantageous to select the
contractor during the design phase to fill out the team, we were able to add the wide ex-
perience of the Turner Construction Company to the work at hand.

We dedicated ourselves to this task, supported by the owner's desire to construct a
building embodying the most up-to-date technology, and as free from maintenance as
practicable. This assignment took approximately one year for study and testing, not only
of the materials used in its construction, but also of the interrelated problems such as
heating, air conditioning and sun control.

Selection of Materials

Broadly speaking, we seriously considered only aluminum and stainless steel for the
enframement. Other metals and finishes, such as chrome-plated bronze and painted steel
and aluminum were reviewed in the early stages and not considered further, due primarily
to high initial costs or problems of maintenance. Our analysis of air conditioning designs
indicated the advantages of using heat-absorbing glass. The typical windows are 8' high
by 11' wide. These rather large lights of glass were used in the design to take advantage
of the beautiful view.

Before offering any recommendations to the owner, Professor Voss set up and directed a
test program to corroborate the information we had received from manufacturers of the
materials under consideration. The tests provided for an examination of the weathering
characteristics of aluminum, stainless steel, synthetic rubber gasketing and sealants.
They also determined the resistance of heat-absorbing plate glass to wind pressure and
thermal shock. We also explored possible crazing and delamination of plate glass with

*ALLAN LABIE is a graduate of New York University, and holds membership in AIA. His
firm is a member of BRI




ceramic coated backing and the efficiency of cushioning and sealing the large panes of
glass to provide relief during deflection and to provide for watertightness. Tests on flex-
ing and watertightness of gasketing and sealants were conducted by Professor Voss in the
laboratories of the Massachusetts Institute of Technology.

The materials were subjected to exposure in the Weatherometer and Fadometer, freezing
and thawing, water immersion, salt sprays and ultra-violet.

Although these accelerated tests were performed during a limited time and their evaluation
is difficult, the tests, in combination with existing data from other sources, justified our
belief that if the exterior skin was fabricated and built in the manner detailed on the draw-
ings and with the materials specified for use, the metal and glass exterior would be dura-
ble, weathertight and readily maintained. I might add that in the considered opinion of
Professor Voss this skin will have a life of 60 to 75 years without showing any excessive
pitting or other corrosive effects. This expected longevity is favored by the rural location
as opposed to an industrial atmosphere.

With complete data to substantiate our selection of materials, the final design was pre-
sented to the owner and received their approval. Prior to going ahead with the work, the
sub-contractors for the wall erected a full-size section at the plant and ran a most rigorous
dynamic test, exposing the sample panel to 120 mile an hour winds and heavy rain. The
section deflected as much as 2'" but developed no leaks or cracks. The value of dynamic
tests has been criticized by many, mainly due to the inaccuracies which can be eliminated
in static tests under laboratory conditions. No one can doubt, though, that this is a
severe type of test producing vibrations and sudden stresses. This demonstration was the
finale to many tests which preceded it, and served to show the owner dramatically that

his building could take a beating from the elements.

In the construction of the metal enframement, we used sheet aluminum designated as
Type 3003-H14 for the facings of spandrel beams and columns. In considering the facing
materials, sheet aluminum rather than stainless steel was decided upon as the more satis-
factory and economical solution. Aesthetically, it was important to us to achieve a uni-
formly flat surface free from '"oil canning' or disturbing reflections. In 1955, when these
materials were being considered, finishing techniques for stainless steel were somewhat
limited, and it was virtually impossible to produce a non-reflective finish on wide stain-
less steel surfaces. However, we were able to satisfy our design requirements by use
of 1/4" thick sheet aluminum for the wide fascia directly above the ground floor level and
3/16" thick sheet aluminum for the remaining columns and beam facings. The surfaces
were caustic etched to remove roll marks and then anodized for one hour. Fortunately,
the manufacturer was able to furnish an anoclad aluminum sheet which had just become
commercially available at this time, and which offered better uniformity.

For the supporting frame members and removable glass stops, an economical design was
achieved using Type 6063-T5 extruded aluminum. This choice was obvious inasmuch as
the extrusion process can produce a complex cross-sectional shape in one simple opera-
tion. These frame members were then shop welded into 11' wide by 14' high assemblies
which fastened directly to the steel structural framing.

For a touch of elegance, often lacking in metal curtain walls, we added a polished stain-
less steel cover mold to the frames of the fixed windows and spandrels. The gleam of
these trim moldings contrasted beautifully with the dull finished aluminum fascias. Alu-
minum moldings were also considered but, even with a highly polished finish, aluminum
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lacked the contrast achieved with the Type 302 stainless steel. This polished stainless
steel treatment was extended to include frames between the marble covered columns of
the ground floor level as well as of the dining room wing and the penthouse level.

The glass we recommended for windows, 3/8'" thick heat-absorbing polished plate, had
never before been mass-produced. About 600 lights were required for the job. While
absorbing about 50% of the sun's heat, they also reduce glare 50%, a necessity in a
building having this much glass.

Above and below the windows, the spandrel sections are of heat-treated glass, ceramic
coated on the back. This ceramic coating, especially in the almost black color we chose,
was visually a mirror. A 1/4" thickness was recommended and so specified, but the
spandrel glass in this gauge warped during the heat tempering process, creating a dis-
torted surface. Installed, we noted disturbing reflections. This was unacceptable to

our office. Distortion was considerably minimized by increasing the glass thickness to

3/8".

For watertightness, the entire construction was cushioned in neoprene gaskets and sealed
with a polysulphide material. This detail was applied to every field joint, metal fascias
to frame, glass to frame and frame to flashings. The entire wall was free to expand and
contract and deflect with the forces of nature, always remaining sealed.

Problems of Design, Fabrication and Erection

Initially, we were faced with the problem of achieving for the client his desire for a
virtually maintenance-free enclosure. With the durability expected, the upkeep was to
be limited to periodic washing of the wall, occasional repairs to sealants and possible
replacement of damaged glass. In order to do this, means had to be provided to reach
all exterior wall areas, including the four inner courts and the connecting passage.

Since the building was not situated on flat terrain and the perimeter was interrupted by
covered walkways and ramps, the solution to the glass washing problem was to use a
roof-mounted machine which would travel horizontally around the building on roof tracks
completely free of the walls and stabilized against sway by use of a system of interlocking
telescoping frames to form a rigid guide for a platform, free to raise and lower vertically.
From this platform, two men can safely do the cleaning.

Fabrication of the component parts, to my recollection, posed no special problems which
could be attributed to the design. I mentioned earlier that we had problems trying to ob-
tain uniform color of the aluminum facing. Our field representative did not endear himself
to the curtain wall contractor when he advised juggling the aluminum panels to minimize
the mismatching. However, it did improv