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WELCOME TO CONFERENCE

By Charles H. Topping
Senior Architectural and Civil Consultant
E. L du Pont de Nemours and Company, Inc.
Member of the Board of Governors and
Chairman of the Membership Committee of the
Building Research Institute

1 welcome you to this conference and on behalf of the officers and members
of the Building Research Institute, I extend a special welcome to the guests who
are non-members. We hope you will find the conference interesting and well
worth your while. The members know how the Institute operates but for you
guests I should explain that this type of conference is only one of the Institute's
several methods of assisting the members in the solution of their problems.
Discussion and exchange of information on both research and experience are
the tools that the Institute gives its members to help improve building design
and construction.

The conference chairman is Edward X. Tuttle, Vice President of Giffels
and Vallet, Inc. He is a member of the Building Research Institute, a member
of the Building Research Advisory Board, and a member of the American
Institute of Architects. He has long been interested in the subject of metal
curtain walls and two years ago he initiated an informal study group devoted
to the subject. This conference is the culmination of that effort. It is not the
last event but it is an important milestone.
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INTRODUCTION TO THE CONFERENCE

By Edward X. Tuttle
Vice President
Giffels & Vallet, Inc., L. Rossetti
Conference Chairman

We are here to discuss progress to date in the development of metal
curtain wall construction -- its potential and its limitations, if any.

BRAB and its working partner, Building Research Institute, have for
several years fostered the development of a building science, and I sincerely
believe they have succeeded in establishing the concept.

"All our research data on curtain walls can be made available to all of
you; we want this subject explored and exploited for the building industry.'
This remark was made about two years ago by an official of one of the great
companies who sent representatives to an informal meeting which had as its
purpose the exploration of benefits to be had by engaging in cooperative
research in the field of metal curtain walls. This is the kind of objective
statement that might well have come from the director of a medical research
foundation. Such an attitude is a major characteristic of scientific programs.

This conference was conceived as an interim report and discussion
regarding metal curtain wall development. Architects, engineers, researchers,
and manufacturers of basic materials, wall units, and unit elements will report
on their requirements, their findings, their hopes and their unsolved problems.

I believe that it has become rather generally recognized in recent years
that the cost of buildings, in terms of human effort, has not been reduced at’
anything like the rate of reduction in cost of food, clothing, toys, and adult
luxuries. The need for maintaining a high standard of shelter is about as great
asg it is for maintaining high standards for food and clothing. Our rapidly
increasing population is making necessary a vast increase in housing and edu-
cational and production facilities. Meeting increased space requirements
alone is straining our capacity, but, if we add to that the increased quality and
reduction in cost and construction time which we have learned to demand, new
building units and production methods must be devised.

Mass-producing a building wall unit under factory controlled conditions
of speed and quality for later assembly at the site appears to offer extremely
interesting possibilities for improving the quality, reducing cost, and speed-
ing building construction.

Previous Institute conferences have included discussion of other materials
used in curtain walls. This conference will be limited to consideration of
metal as the primary material. Another limitation will be the omission,
except for incidental reference, of discussion of fireproofing problems.

The props here are as simple as those for a Japanese drama, and we

can rely with confidence upon the performers to maintain what is obviously
an eager, almost explosive interest.

-3 -



I doubt if a more distinguished panel of speakers has ever been assem-
bled to discuss any other subject in the building industry.

It is my privilege to present the first of the three speakers of this ses-
sion on "Recent Studies of Metal Curtain Walls," Mr. Walter A. Taylor. He
will be followed immediately by Mr. William H. Scheick and then by Mr.
John O. Blair.



PART 1
RECENT STUDIES OF METAL CURTAIN WALLS

SURVEY OF ARCHITECTS - A Reprint

Presented at the conference by
Walter A. Taylor,
Director of Education and Research Department,
American Institute of Architects

(This is a reprint of ""Architects' Use of Metal Wall Panels,'" a summary of a -
survey conducted by the Research Advisory Service of the American Institute
of Architects, published in the Bulletin of the AIA. It was presented by
Walter A. Taylor, Director of Research and Education Department of the

AIA and a member of the Building Research Institute, at the Metal Curtain

Wall Conference held by the Building Research Institute on Sept. 28 and 29, '
1955.)



ARCHITECTS’ USE OF

METAL WALL PANELS

summary of a survey conducted by the research advisory
service of the american institute of  architects

reprinted from the  bulletin of the american institute of architects, july-august 1953



a technical reference guide — trg 10-1

AlIA-File No. Q2.5

EXTERIOR METAL BUILDING PANELS

N 1954, a small group of executives
Iof leading manufacturers® of basic
curtain wall materials proposed to col-
laborate in study & development of ex-
terior metal building panels for benefit
of secondary manufacturers & fabrica-
tors, & building industry generally. This
study was initiated by a survey conducted
by the Research Advisory Service of The
American Institute of Architects.*®

711 architects were quizzed in this sur-
vey. Included were:

o architects of major ‘metal panel’”’ build-
ings erected in the US in 1953 & 1934

o members of several AIA mational tech-
nical committees

o state AIA chopter technical represent-
atives

o representative architects known for con-
temporary & progressivo practico

Each state was represented in proportion
to its number of practicing architects
compared to national total with a mini-
mum of 2 correspondents/state. Un-
usually high % of returns from ques-
tionnaire (57% ) indicates very active
interest in this field. Geographic dis-
tribution of responses was very closely
proportionate to architect population.

‘To ensure that findings were representa-
tive of profession in general, each office
was questioned as to frequency & order
of volume of various building types & if
office specialized in only one field. Figure
1 shows comparison of offices having done
work in each principal field & relative
number questioned that specialized in
only that field.

Architects were questioned as to type of
buildings in which metal panels would
be desirable if existing codes & fire-
ratings were not involved, with results
shown Fig 2.

Architects were asked if they had ever
specifically considered use of metal panels
for a particular job & had decided on
another material. The 4 principal rea-
sons for failure to use panels were:

® Aluminum Company of America
Ferro Emamel Corporation
Owens-Corning Fiberglas (Company
Reynolds Metal Company
United States Steel Corporation
(Note: professional adwvisor —
Edward X Tuttle, AIA)

®* A parallel but less extensive survey of
building owmers & building contractors
was conducted by the Building Research
Advisory Board

BULLETIN OF THB AMERICAN

INSTITUTE OF ARCHITECTS

of Architects.

conditions.

Statements made by respondents & quoted in this report are opinions of indi-
vidual respondents only & do not represent opinions of The American Institute
Similarly, summaries of check-off responses, whether favorable
or unfavorable to subject products, are to be taken only as representative
opinions of a sample of practicing architects & do not signify either endorsement
or disapproval by The American Institute of Architects.

In accordance with conditions printed in announcement of The AIA Research
Advisory Service, if any findings are used in advertising, if such advertising
includes reference to survey & advisory services by The American Institute of
Architects, advertisement must include a statement summarizing above

reason not used % of cases
economic 44.8%
esthetic 19.1%
code restrictions 18.3%
technical 17.8%
100.0%

Higher cost than conventional construc-
tion for particular job was barrier in
nearly half of cases. Esthetic considera-

tion of panels presently produced at com-
petitive costs proved restrictive in about
1/5 of cases. Technical reasons, for the
particular application, such as physical
abuse, acoustics, sizes, etc, kept architect
from selecting metal panels in a similar
number of-cases. Code restrictions also
prevented consideration of panels in about
1/5 of these cases.

A high % of architects indicated that
at one time or another they had used

300 Ne. REPORTING FIRMS SPECIALIZING

IN THIS FIELD..............00iniuns

N \ 1

WPl e st O
250

DOMINANT TYPE OF REPORTING

'Ill’l PRACTICE ............ovunn .

RELATIVE FREQUENCY OF USE

or I(TAL. PANELS..................

EDUCATIONAL
COMMERCIAL
RESIDENTIAL
INDUSTRIAL

CHURCHES

HOSPITALS
PUBLIC
i
RECREATIONAL
MISCELLANEOV.

all charts by Bloomfield

FIGURE 1 — types of buildings in respondents’ practice & percent using metal building

panels
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AIA File No. Q2.5

EXTERIOR METAL BUILDING PANELS

COMMERCIAL
EDUCATIONAL
INDUSTRIAL

21.8%
FIGURE 2 — pref

metal panels in one or more building
types. More reporting architects have
used metal building panels on educational
& commercial buildings than any other

types.

When frequency of use is compared to
dominant practice of offices reporting —
ranking of use of panels in lieu of other
construction would be:

ranking of building types

industrial buildings
recreation buildings

miscellaneous
commercial buildings
educational buildings
public buildings
Wspitals

multiple dwellings
residential buildings
churches

COONOGOWMAUYUDNm

Comments from architects further in-
dicated that under these conditions, metal
panels could be advantageously used on
any type building excepting in cases
where esthetics are dictated by existing
group design.

Although some architects maintain
that stock sizes cannot adequately meet
varying needs of different building types,
Fig 3 indicates most desirable sizes as
summarized from opinions of reporting
architects.

Opinions indicate most needed panel
would be a 4’ x 8’ module with addi-
tional sizes to satisfy more specific needs.
Inquiry as to most reasonable number of
panel sizes to meet all but special needs
indicates that 4, 6, 3, or 10 would satisfy
most of architects’ requirements.

JULY-AUGUST

- = O wWe o
-4 o - Jdeowe
< - - [ B R
- < -l
a - > -‘-‘.
s « e Zuw
b4 by g w
™ 3
I3
« 2
=
o

es indicated fer use of metal building panels for various building types

If first choice of 4 panel sizes (from Fig
4) is accepted, density graph of panel
sizes (Fig 3) indicates that these panels
should be:

89% of architects responding agreed that
same module could be used on inside that
had been selected for outside. 75%
agreed that panels should be delivered to
site completely assembled (ext & int
metal surfaces enclosing required insula-
tion) ready for installation.

Discrepancies in panel sizes are en-
countered when wall is used between
structural columns as opposed to by-
passing columns on inside or outside.

Provisions must be made in panel di-
mensions for jointing & supports. Ap-
pearance, weather-tightness, & ease of
assembly are equally important to suc-
cess of this type of construction. Archi-
tects were questioned as to their opinions
of 3 types of panel jointing with prefer-
ences as shown in Fig 5.

o 4 x8 Many respondents further classified
° 4 x4 method of jointing by writing-in their

258 favorite method. In order of number
e sx of write-in entries, following types of
o 2'x4 jointing were noted:

' NUMBER OF NOTATIONS
12-0 HORIZONTAL VERTICAL
n-o

100 40-850
10-0
9'-0
© 20-30 30 -40
“e'-0
E7'-0
o 18- 20 20 -30
we'- 0
T
=
10-18 10 -20
a4-0
w
:3'-0
S-10 85-10
2.0
I-o NOT NOT
NOTED NOTED

FIGURE 3 — demand for standard dimensions for stock exterior metal building panels

1966
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FIGURE 4 — reasonable minimum number of stock panel sizes (circled figures)

total entries — jointing methods
see p 100

t&g
interlocking

8 overop

6 shiplop

5 mullions

4  gasket

3 undercut

3 recessed bottens
3 insash

3 occented tee

2  exterior window
2  concealed

2 skin frame

2 lops

1 keyed

1

v-joint

Comments indicate desirability of at least
3 types of jointing & possibly others for
specific purposes dependent upon:
esthetics (scale & effect)
weother-tightness

ease of assembly

geographic location

physical characteristics of metal  (more)

BULLETIN OF THE AMERICAN

INSTITUTE OF ARCHITECTS

inside finish

expansion, contractien & vapor barrier
maintenance costs (caulking vs gaskets)
replacement (ease of)

deflections

Specific panel texture & finish desired by
architects for particular application is
dependent upon application. However,
general preference for different kinds
of finishes is indicated in Fig 6.

In general, finish should be:

dictated by design application
not an imitation
indicative of properties of sheet metal.

Use of colored panels was considered de-
sirable by practically all architects re-
porting — even at extra cost.

Many architects noted that:

o present selection of celers is limited &
not cempletely satisfactory

e must keep in competitive price range

o greater uniformity between panels of
same coler must be achieved

o dork anodized, warm bronze & gold &
oﬂ\obrl anodized metallic finishes are de-
sirable

o must be permanent color

-9 -

FIGURE 5 — joint type preference

FIGURE 6 — panel finish preference

WOULD USE
COLORED PANELS?

UNIFORM
COLOR?

AT EXTRA
cost?

IN VARIEGATED
COLOR ?
YES

2 OR MORE COLORS
PER PANEL ? A%
(PER ARCHITECTS DES'Wy gy g

FIGURE 7 — use of color

JULY-AUGUST 1966
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GENERAL COMMENTS—METAL PANELS

Respondents were invited & urged to
comment freely & frankly about their
experience with metal wall panels. Num-
erous comments have been summarized &
classified under following topics:

FUTURE OF METAL PANELS:

optimistic:

o onthusiastic cbout greot & exponding
uses

o need for well designed, inexpensive panel
system for housing

o appecranca of some current buildings is
very admirable

o still in infancy but will develop into
widespread use

o cliont conservatism & conventionalism
are tomporary stumbling blocks

o cost will be reduced

o somi-prefabrication will become more
common

pessimistic:
o esthetic effect achieved in many present
ponel buildings is unsatisfactory

o prejudice against matorial by some archi-
tects

o job inaccuracies create difficult installo-
tion

o speed & short erection time economical
only in severe climates — then technical
difficulties erise

o inforior preducts will retard general ac-
ceptance of metal panels

e current installations must bo time-tested
before general acceptance

e special conditions of use limits stondard-
ization

USE OF PANELS:

have used — brand names:

Albro Campany

Americen Steel Band Compeny

Idﬁno' er Corporation — perceloin enameled
stee!

Davidson Company — fabricators
Erie Enameling Works

Fenestra (Detroit Steel) “’C’’ Panels — steol
& aluminum

Flaur City Omamental
General Bronze

Hope’s Windows, Inc — Windewall — metel
poneis by Seopercel Pacific

Knapp Brothers Compony System
Luptan
Mahon Campany

JULY-AUGUST

Martin Hoffman Company, Detroit — fabri-
cators

McMath Axilrod Company — porcelain
enamel

Milcor Products

Overly Monufacturing Company — fabrice-
tars

Porceloin Enomel Faced Armorply
H. H. Robortson Company
US Plywood Corporation

will use — now in design or con-
struction stage:

minimum of erection problems expected
using colorod & matt finish on one building
sondwich panel being templated

very satisfactory esthetically

6 panel-buildings under construction
considering for church project

willing to use — building types:

airports industrial
bonks loboratories
churches offices
commefcial buildings public buildings
hospitals schools

hotels service stations
housing shopping centers

have used — specific jobs:
Allegheny County Home & Hospital

American Locomotive Company Parts —
warshouse

Carnegie Institute of Technology —
dermitory

Charleston Navy Yord — electronic shop
building

Hillside High School, San Mateo, Calif.
hydro-electric & stoam power plonts
Manufacturing Plant, Hendersonville, NC

Memorial Hospital Association
hospital chein

12-story office building

DESIGN CONSIDERATIONS:

design principles:
moximum prefabrication

inside setting

inside glozing

absonce of expesed screw heads
moximum Fexibility

19566 BULLETIN
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combinod with windows:

o have used metal panels welded ta steel
sash sections & filled with fiborglass

o sheuld also be cembined with door
module

o have used metal & insulating materiel
sondwiches set in some frame as glass
in steel sash

o of great advantage to insert panels into
mullions in same way that glass is used

structure & assembly:
o pitfalls can be overcome by correct details

o all fittings, anchors, flashings, expan-
sion joints, caps, inside & outside cormers
& special devices should be famished by
panel manufacturers

o installation details should be simple
icm'g'h for inexperionced trodesmen fto
nsta

o strong support is needed ot as few points
as possible — possibly 12° oc minimum,
horizontally

o caulking should not be totally relied upon

o distortion can be minimizod by deformed
shopes — difficult to obtain absolutely
flat surfoaces.

o simple details at reaf & floors

o adequate erection folerances must be
provided

e moximum flexibility necessary

o factory-assembled as complete & large
as possible

° s':'e.k structural mullions should be avail-
a

e concealed exterior fastoners are desirable
if properly detailed

o wroom for adequnte thermal expension is
meondatory

o difficult to assemble with perfect vapor
seal & inconspicuous joints

o must be resistont to corrosion

o wiring & piping may be obstacles for
some opplications

o details sheuld permit uniform elignment
& uniform jointing

replacement:

o transit doamage & defects often not found
until rust spots appear after installation

o difficult to repair paonels — must bo re-
placed

o unexplainad doamage & vandalism require
that panels ot lower levels be replaceoble

o finish con bo resistant to domage even
when misused

OF THE AMERICAN INSTITUTE OF ARCHITECTS
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insulation:

o insulation should not be subject ta de-
torieration by moisture

o panels may be more satisfactory if insula-
tion is not used structurally

o fibered or foum glass insulation has
proven satisfactory

o popor honeycomb light-weight concrete
baocking has not been completaly satis-
factory

o insulation must be watarproof or water-
proofed

condensation & conductivity:
o metal-to-metel contact sheuld be avoided

o sweating & condensatien prevalent in
south

o rubbor glazing helps solve thru-conduc-
tivity problem

o breothing sondwiches appeor to be bet-
tor solution than secled sandwich

o disposition of condensate in air condi-
tioned buildings may be a problem

air leakage:

o discomfort & added heating & cooling
load ot 100°F to -50°F tamporatures if
not completaly air-tight

o need more loberatory testing of new ma-
torials before they are placed on market

o wind velocities need consideration for air
loakage

economics:

o presently high initial cost for good qual-
ity panels

o penels are competitive in price in places
where mosonry must be supperted (ie
above strip windows)

o buiit-in equipment offers oppertunity to
use inexpensive finish on inside panel

o preduction & delivery detes need more
coordination with project schedule

o light-weight makes for ease of handling

o insurance raoting may be adversely of-
fected

o replacement may be necessary if panels
are in exposed location

o large & repetitive installations are most
economical

o ‘'sandwich’’ panels may hold best future
for solving cost problem

o chemical reactions moy require mainte-
nance

e acoustical panels con be integral & pro-
vide high degree of sound absorption

BULLETIN OF THE AMERICAN
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TRENDS & COMMENT — the architect says o o o

about building codes:

Suggested amendment to a section of
city ordinances (of the City of Buffalo)
would read as follows:

“Load bearing walls including exterior
walls, penthouse walls, court & shaft
walls of bay windows shall be of non-
combustible construction & shall have 4-
hr fire-resistive rating. Non-load-bear-
ing panel walls shall be of non-combus-
tible construction & shall be constructed
& attached to structural frame so they
will maintain their place in structure
under interior fire exposure equivalent to
severity of fire hazard represented by con-
tents & occupancy of building. Such non-
load-bearing exterior panel walls shall
have not less than 1-hr fire-resistive rat-
ing, except that in exposed locations
where protection of window openings is
a requirement of this code (Sec 64) such
panel walls shall have 2-hr fire-resistive
rating against outside fire exposure.”

o e o about industrial uses:

“We started using prefabricated alumi-
num & steel wall panels in 1949 on our
Watauga project, a small hydro plant in
upper east Tennessee. This type of con-
struction was fairly new then & although
it was necessary to work with manufac-
turer in developing special details & ex-
trusions, results were gratifying from
standpoint of low cost, ease, & speed of
erection, & appearance. Panels consisted
of 16-ga fluted sheets of striated alumi-
num backed with 18-ga zinc-coated flat
steel sheets, & 114" space between filled
with fiberglass insulation.

“These panels fabricated & assembled at
factory were shipped in varying lengths
up to 16’ & were welded directly to ad-
justable steel girts attached to structural
steel framing. Inside wall surfaces were
made of single fluted sheets of striated
aluminum & were set inward far enough
to cover structural steel in walls,

“A short time later, we built our South
Holston hydro plant using saine general
type of construction but with significant

changes — we used steel back-up sheets
as our interior wall finish & we intro-
duced flat nondeformed aluminum sheets
on a subordinate wing. Use of regular
steel back-up sheets for interior wall
finish required careful design of exposed
structural steel but proved very satis-
factory. Exterior flat sheets proved un-
fortunate as difference in ligh: reflection
from imperfections in these panels turned
out to be very unpleasant.

“In spite of this experience, we used flat,
nondeformed aluminum exterior sheets in
connection with factory-assembled, insu-
lated wall panels on main shop section
of our Power Service Building in 1950.

For some unexplained reason, these 16”
wide striated aluminum facing panels de-
veloped large indentations shortly after
erection which gave impression that wall
surface had been severely damaged. After
considerable study & experimentation,
manufacturer discovered that by striking
surface of panels with a rubber hammer,
this “oil-canning” disappeared entirely.

Panels were otherwise satisfactory ex-
cept for deficiency in overlap of male &
female connecting lips & inadequacy of
caulking in joints.

“In 1949, we adopted insulated metal
wall panel construction for boiler room
section of first of our 7 new steam plants
& are now using this construction on re-
maining 6. 5 will have fluted exterior
panels of striated aluminum with flat
steel interior sheets & 114” to 2” fiber-
glass insulation. Two will have fluted
exterior panels of maroon asphalt- & as-
bestos-protected steel. Office wing on 5
of these plants will have porcelain
enameled steel panels set in aluminum
frames. One plant is built with factory-
assembled panels but on other 6 panels
are assembled during erection.”

o e o about sandwich panels:

“Panel systems & units we have used
may be roughly divided into two gen-
eral categories:

concealed supporting frome

exposed supporting frome

JULY-AUGUST 1966
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AlA File No. Q2.5

METAL PANEL SURVEY (concluded)

concealod supporting frame:

“This category would include such units
as manufactured by H H Robertson
Company (Q-Panel), Mahon, & Detroit
Steel Products (Fenestra).

“Panels of these manufacturers are ap-
plied to outside of structural steel fram-
ing system. General characteristic of
panels is such that it is most adaptable
to, & appropriate for, industrial applica-
tion.

“Bright metallic appearance, in our
opinion, limits its use to a large degree.
It is difficult to combine with fenestra-
tion. Structural framing system when
exposed on interior presents problems
which do not permit wide-spread archi-
tectural use — more industrial in charac-
ter. To clean up structural frame im-
poses high cost for refining connections &
welding. Panel we have used most is
one which is manufactured by H H
Robertson & Company & presents a bold
corrugated exterior surface. We have
found that by using striated aluminum
sheet, halations attendant to slight buck-
ling in surface metal are reduced to mini-
mum. Scale of corrugation being very
large, again limits its application to in-
dustrial or very large scale structures.
Corrugation, however, is essential to
rigidizing panel — flat panel is most dif-
ficult to handle. Economics are reason-
able, especially where there is a2 premium
on speedy erection & completion time for
project.

exposed supporting frame:

“This category would include porcelain
enameled panels as devised by US Ply-
wood & used at GM Technical Center &
Ing-Rich panels devised by this office &
used at RCA — Cherry Hill project.
These panels are designed primarily for
architectural use & have application in
all building types. Principal advantage
is possibility of use of wide range of
color. This office has used panels of 2
types in this category.

o insulated sandwich panel, extarior, in-

terior finish

o non-insulated, exterior weathering sur-
face & finish only

“In all instances we have set panels in
exposed stainless steel grid which is ap-
plied to structure of building. Panel
used in RCA project has proven most
satisfactory & was developed according to
our specifications with following require-
ments:

JULY-AUGUST

o insulating "’U’’ factor of 0.14 to 0.19

o panel must be constructed entirely of in-
ert motorials which will not be adversely
aoffected by moisture & heat

e ponels must be “vented”’ & “'w ’ ta
permit condensed maisture ta be dissi-
peted & ta pormit exponsion & contrac-
tion due to tempercture change

o assembly of panel accomplished by me-
chanical means rather than rellonce on
adhesive

to our knowledge & exparience there has
been no system developed that will ac-
complish an odhesive bond between
percelain & an insulating core material
without eventual delaminotion due to
offects of moisture & stresses of tempera-
ture change & subsequent shearing of in-
sulation material

relionce upon this methed of assembly
for purposes eof rigidizing porcelain en-
ameled penel is worthless

o for architectural reasons, panel must pre-
sent o flat appaarance, flat both in finish
& in dimensional surface

any buckling of glazed material is most
objectionable architecturally

to overcome this, RCA panels are rigi-
dized by small scale deforming (corru-
gating) surface prior to porcelainizing

o as an insulating core we have found foam
glass to bo most satisfactory

“Supporting grid frame has proven a
most difficult aspect of panel-wall con-
struction. We have used maintenance-
free stainless steel on several projects but
cost is extremely high. We look to
possibility of some type of extruded alu-
minum frame which might possibly be
porcelainized (possibly by low tempera-
ture frit process) for added protection
against pitting & oxidization. Mild steel
framing presents a never-ending mainte-
nance problem since it requires regular
painting. Although we have been able
to devise a panel which is reasonable in
cost we have not been able to lick high
cost of frame. When this latter is ac-
complished, we feel sure that panel-wall
construction can be universally used.

“A word about other panels used prior
to developing RCA panel. We have used
paper core, porcelain-enameled sandwich
panels — plywood  backed porcelain-
enameled facing panels — aluminum-
honey-comb-backed facing panels. We
found that paper-core panel was com-
pletely unsatisfactory. Water entered
panel & decomposed paper core, adhesive
bond between paper & porcelain failed,
trapped air in core expanded from solar
heat & blew out caulking at joints & en-
tire panel delaminated. We have had

1966
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no failures to date on other 2 panel types
although our experience with paper-core
laminated panel leads us to be concerned
for durability of these types. Fortunately,
in these latter types we are not relying
on panel as a total wall but only as an
exterior weather surface.”

CONCLUSIONS

Active response by correspondents in this
survey indicates widespread interest in
metal wall construction.  Presently,
building types most frequently employing
panel construction are industrial plants,
recreation facilities, commercial & edu-
cational buildings, although most archi-
tects questioned indicated desire to use
metal panels on practically any building
type.

For most architectural needs, these panels
could be standardized into a minimum
number of stock units with variations of
jointing to allow for flexibility of ex-
terior appearance. Actual dimensions
of panels must accommodate joint detail
& structural mullions or columns de-
pendent upon method of installation.
Windows & possibly doors should fit into
completed network as a module — facili-
tating ease of installation & helping to
make entire unit competitive in price.
Standardization of sizes & number of
jointing details could also reduce cost
of these units while helping to maintain
high quality thru manufacturing tech-
niques, testing & records of durability,

Condensation & infiltration are both
factors of considerable concern affecting
all climatic regions & should be fully
solved before a new panel is placed on
market. Most architects believe methods
of jointing & details of construction can
be satisfactorily solved & thorough testing
by manufacturers will help assure high
quality, long lasting, & maintenance-free
walls of uniform, varigated, or multi-
colored panels.

Opinions as to color & finish are varied
but indicate that specific application
would dictate these considerations. In
general, deformation & finish should be
appropriate to basic properties of sheet
metal.

Current problems of labor jurisdiction,
color uniformity, corrosion, transit dam-
age, etc, are considered obstacles that
time, technology, & the economy will ulti-
mately eliminate.

INSTITUTE OF ARCHITECTS



BRAB SURVEY

Presented at the conference by
William H. Scheick,
Executive Director of the
Building Research Institute and the
Building Research Advisory Board

The BRAB Survey of Metal Curtain Walls is a companion to the AIA
Survey of Architects, presented by Walter Taylor. The sponsors were the

same:

Aluminum Company of America

Ferro Corporation

Owens -Corning Fiberglas Corporation
Reynolds Metals Company

United States Steel Corporation

The purpose was also the same, to reveal facts for product research and
development. However, the BRAB questionnaires were addressed to the
owners of buildings with metal curtain walls and to the contractors who had
erected them. The manufacturers of metal panels gave us the names of
contractors and owners of 639 buildings widely distributed throughout the
United States.

In order to be clear on what we were asking questions about, we gave
them our definition of metal curtain walls, as follows:

""Metal curtain walls are exterior walls of non-load-bearing metal panels
attached to a structural frame. These panels span between floors, girts,
or studs and are designed to carry wind loads but not vertical loads."

""The definition includes:

a.

b.

Panels consisting only of a metal skin.

Composite or sandwich panels consisting of a metal skin, plus an
insulating material and an interior facing or liner.

Panels with windows as integral components and those without
integral windows.

Continuous metal spandrels where masonry back-up, if any, has
been applied for reasons (e.g., code requirements, insulation,
interior finish) other than its contribution to the strength required
for the curtain wall.

"It does not include:

a.

b.

Metal panels used as a decorative facing material for masonry-
bearing walls.

Individual or unit metal spandrels applied to masonry walls."
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As a result of our broad definition, the inquiry was broadened in scope,
and we have data from owners and contractors of many types of buildings.

We received useable information on 220 of the 639 buildings. We found
that some of the remaining 419 buildings were still in the planning stage,
some were under construction, and some were so recently built that the
owners did not care to comment on them. So, the 220 buildings included in
the survey have been in use for some time. Over 80 owners told us that their
buildings were either in a planning or construction stage. We wound up with
157 owners' questionnaires and 78 contractors' questionnaires, representing
responses from 44% of the owners and 34% of the contractors. This is an
exceptionally good response for a mail survey. The survey ran from October
1954 through February 1955. Owners and contractors were asked to check
questions. The tables here reproduce the questions as they appeared on the
questionnaire. The figures in the tables represent number of replies received.
Each reply, except in rare cases, refers to one building.

We believe there are definite limitations to this survey. In the case of
the contractors, we were talking with technical people, but with the owners
we were not. The survey, I believe, at best was introductory and exploratory.
There were quite a number of things that perhaps could have been more spe-
cific, and when we started to analyze our figures we realized that they had to
be examined closely and studied pretty hard to determine precisely what they
mean. For example, if you ask about air infiltration or leakage of water and
you get 90% replies saying that things are O.K. then how bad is the 10%
involved? Therefore, this is not the place where simple majority figures
can be interpreted rather glibly. In our building industry, as you know, a
failure can be spectacular. I believe we all know of a famous building that a
lot of criticism because it leaks easily. If it leaks, it can be serious. If 99
out of 100 replied no leakage, that one exception - for all we know - might
have been pretty bad.

We also found that we couldn't really tie our figures to types of buildings,
and in some cases we didn't have to tie them to types of panels. Anyone pur-
suing this study further might find that one particular batch of panels came
through with flying colors and that the failures or troubles that were recorded
might have been due to somebody else's product. Our own reports didn't
separate such things, but, generally speaking, we believe that this information
will give designers, inventors, and producers much to think about and is a .
good supplement to the AIA ''Study of Architects,' presented by Walter Taylor. |
Included here are comments on some of the tables.

Types of Buildings. As you can see from Table 1, the survey covered a
wide variety of buildings. ''Service stations and repair shops'' may not be
accurately represented in this table because one questionnaire may have
covered hundreds of identical buildings. We believe that in many cases
reported under this heading it was not the number of buildings but a whole
series, or chain, of buildings. The figures for other types of buildings mean
number of buildings.

Years of Experience. The experience that is represented in the reports,
as shown in Table 2, suggests that we are really talking about something
pretty new. Sixty-eight percent of the owners who reported have had less
than 4 years' experience. That is not very long for a building. Of course,
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some of the things that they talked about could be expected to show up quickly.
One thing that it definitely proves is how new the product is.

Much of our data on the reported performance of the metal curtain walls
must be judged in the light of the limited experience of many owners with these
buildings. In this tabulation you will note that 51 (or 38%) of the 132 owners
replying to the questions had occupied the building less than 2 years. The date
of enclosing buildings, as reported by the contractors, also confirms the recent
growth of metal curtain wall construction.

Infiltration. In Table 3 the replies on infiltration relate to all the various
types and sizes of buildings and classes of metal curtain walls covered by the
survey. The figures lack special significance if you are interested in only
one material or one panel type or one type of building.

Also, in evaluating these figures, ask yourself what degree of perfection
is required. Should we be content with a fairly high percentage of perfection
or is even one case of infiltration by air, water, snow, or dust unacceptable?
I feel that the infiltration of air and water is rather high; that this is an indi-
cation that here is something designers need to give more attention to, par-
ticularly with respect to horizontal joints and the inclusion of windows in the
panels.

Appearance. On the appearance, as you can see by Table 5, the feeling
is generally quite favorable, and this seems to concur with what Walter Taylor
found among the architects. I would say that if there is anything they seem to
pick on as the weakest point, it is the joint design. I don't know whether they
are thinking about the appearance or something else. Perhaps some of them
are thinking of performance.

Performance. On the owners' report of performance (Table 6), I think
there are just enough adverse reports, although the figures given seem to be
preponderantly favorable. Also, thereare just enough adverse reports here to
make designers sit up and take notice, and perhaps say, "If this is a new thing
we are trying to promote, here are some of the bugs we had better design out."

Assembly Methods. On the matter of assembly methods (Table 8), when
we understand what the contractors believe, we find that the difficulty seems
most frequently to be with working tolerances, with preparation of framing,
and with calking and water -proofing. Some of these things apply to the handling
of other building products as well, so they are not new.

Contractor's Opinions of Metal Curtain Wall Features. As might be
expected, the height, width, thickness and weight of the panels vary consider -
ably (Table 9). Yet this apparently makes no difference to contractors. One
very interesting thing--and I think it is typical of our building contractors
today—they have very little to say about it being too heavy, too light, too large,
or too small. I believe the attitude of the American contractor is pretty much,
"You design it and we will build it; we are not too fussy about things like
weight and size."

Contractors' Opinions of Erecting Metal Curtain Walls. The contractors
had a chance to report on the manufacturers' service. The first part of Table
10 shows how they reported. In a time when it was hard to get a lot of things
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in the building industry the service suffered as a consequence. Idon't know
whether we can attach importance to these figures. It does show that when
the figures in the ''not satisfactory' column are large, presumably something
should be done to improve those services.

Of course, it could be very touchy in our industry to make comparisons
between one type of construction and another, as the information in the second
part of Table 10 does. I must say that I doubt very much the value of these
figures, because in studying what we asked for, I come to the conclusion that
there was an insufficient breakdown and inclusion of pertinent information. It
does show some opinions, however, that people on both sides of the industry,
in competitive products, might compare and interpret as they see fit.

General Conclusions. In Table 12 we have the general conclusions of
both the building owners and the contractors based on their actual experience
with metal curtain walls. The general conclusions were simply a question of
""'would use' or '"'would not use again." The replies were generally favorable,
perhaps more so on the part of the owners than the contractors.

Other Information. Other interesting information provided by the ques-
tionnaire, covering such subjects as condensation, maintenance, contractors'
problems, and design details, are presented in Tables 4, 11, 13 and 14.
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TABLE 1
METAL CURTAIN WALL STUDY

Type of Building

Power Generating Plants for Public Service and
Industrial Companies, including Water and Sewage
Treatment Facilities .

Manufacturing Buildings

Office Buildings for Professional and Business
Firms, Banks and Insurance Companies, Including
Industrial Administration Buildings

Research Laboratories

Schools & University Buildings

Storaﬁ(e Buxldmg_ such as Warehouses and
ing garages

Residential Buildings such as Dormitories
Barracks and Apartment Houses

Service Stations and Repair Shops

Commercial Buildings such as Stores, Restaurants,
Hotels and Shopping Centers

Airport Buildings such as Passenger Terminals,
Hangars and Maintenance Buildings

Public Buildings such as Armories, Bus Depots, and
Recreations.{ Centers

]

Medical Buildings such as Hospitals and Clinics

Total:
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Number of
Buildings for which
Usable Replies
were Received

48
47

37
16
15

13

220



TABLE 2

OWNERS' YEARS OF EXPERIENCE WITH THEIR
METAL CURTAIN WALL BUILDINGS

Occupancy Buildings Percentage
Less than 6 months 13 10
6 months to 1 year's 18 13
1 to 2 year's 20 15
2 to 3 year's ' 17 13
3 to 4 year's 22 17
4 to 5 year's 14 11
5to 6 year's 11 8
6 to 7 year's | 7 5
7 to 8 year's 6 5
Over 8 years' 4 3

132 100

DATE OF ENCLOSING BUILDINGS
WITH METAL CURTAIN WALLS
AS REPORTED BY CONTRACTORS

Year Buildings Percentage
1955 1 1
1954 29 40
1953 12 16
1952 11 15
1951 9 12
1950 6 9
1949 2 3
1948 2 3
1946 1 1
73 100
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TABLE 3

OWNERS' REPORT ON PERFORMANCE OF
METAL CURTAIN WALL BUILDINGS

INFILTRATION BY AIR, WATER, SNOW, OR DUST

Air Water Snow Dust
No infiltration 100 110 110 107
Noticeable infiltration
at vertical joints 15 9 4 11
Noticeable infiltration
at horizontal joints 18 9 5 11
Noticeable infiltration
at joints around windows 29 16 4 14
162 144 123 143
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TABLE 4

OWNERS' REPORT ON PERFORMANCE OF
METAL CURTAIN WALL BUILDINGS

WINTER COMFORT CONDITIONS

No complaints about drafts
near walls

Drafts have been noticeable
near walls

'VAPOR CONDENSATION ON
'INTERIOR WALL SURFACES

None ever observed 134
Some condensation when
outside temperatures
are below (average
about 0° F.) degrees 11
145

111

18

129

Surface of wall comfortable

to the touch 52
Surface of wall cold to the
touch 34
86
VAPOR CONDENSATION
ON WINDOWS
No noticeable condensation 94
Some condensation when
outside temperatures
are below (average
about 9° F.) 35
129

VAPOR CONDENSATION ON THE INSIDE OF WALL PANELS

No evidence of any such condensation
No means of observing conditions inside panels

Some evidence that condensation has taken place

- 20 -
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OWNERS' OPINIONS OF METAL CURTAIN WALL BUILDINGS

TABLE 5

OWNERS' OPINION OF THE APPEARANCE OF

THE METAL CURTAIN WALLS

Our tenants 36

-21 -

Could be
Respecting Good Satisfactory Improved Total
Material 114 27 7 148
Surface pattern or 100 34 6 140
Joint design 93 29 25 147
.Color 89 44 4 137
Finish 87 41 9 137
THE OPINIONS OF OTHERS ON THE
GENERAL APPEARANCE OF THE WALLS
Strong Mild Strong
Expressed by Approval Approval Disapproval Disapproval Total
The public 68 42 0 113
Our employees 78 41 3 126
21 0 58



TABLE 6

OWNERS' REPORT ON PERFORMANCE OF
METAL CURTAIN WALL BUILDINGS

EFFECT OF WEATHER ON
EXTERIOR APPEARANCE

No noticeable effect 113
Some corrosion or rust spots 22

Some pitted or etched panel
surfaces 6

141 .

DISTORTION OF
PANEL SURFACES

None apparent 128
Some waviness 19
Some buckling or oil can effect 5

152

EFFECT OF AIRBORNE DUST ON
INTERIOR WALL SURFACES

No dust patterns observed 125

Interior walls show a pattern
formed by uneven deposit
of dust from interior of
building on the curtain walls
(framing inside wall shows
up in dust pattern on wall). 16

141
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EXTERIOR FINISH OF PANELS

Dull (non-reflective) 70
Shiny (reflective) : 48
Matt 32

150

EFFECT OF AIRBORNE DIRT OR
SOOT ON EXTERIOR WALLS

Rain keeps the panels clean 113

Horizontal surfaces
accumulate grime 19

Dirt forms noticeable streaks
down panels 14

Panels permanently darkened 11

157

RETENTION OF
COLOR VALUES IN PANELS

Original color values retained 87

Some fading noticeable 37

124




TABLE 7

OWNERS' MAINTENANCE RECORD OF
METAL CURTAIN WALL BUILDINGS

PANEL JOINTS RE-CAULKED

WALLS CLEANED

Never 113 Never 107
Every six months 2 Every six months . 4
Every year 3 Every year 6
Every two years 5 Every two years 10
123 127
REPLACEMENT OF PANELS
No panels have needed replacement 133
Some defective panels replaced 8
141
ACCIDENTAL DAMAGE RE-USE OF PANELS
None since completion No change in panels since
of building 106 completion of building 112
Some, but easily repaired 35 Panels have have been dis -,
assembled and re-used
Some, difficult or when changes were made
impossible to repair 14 in the building 38
155 150
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TABLE 8

CONTRACTORS' OPINIONS OF THE ASSEMBLY METHODS

Operation

Preliminary handling and storing
of panels on site

Preparation of framing to receive
panels

Site preparation of panels (e.g.,
drilling bolt holes)

Bolting (47), riveting (4), or
welding (27) panels to framing

Joining panels vertically
Joining panels horizontally
Aligning panels

Adjustability of attachment
devices

Working to tolerances and
provisions for expansion and
contraction

Caulking, waterproofing,
flashing panels

Installation of windows
Insulating the wall
Installing back-up material

Finishing interior surfaces

Good Satisfactory Difficult Total
45 25 4 74
41 26 7 74
40 18 4 62
39 21 2 62
43 27 3 73
34 22 3 59
37 32 6 75
28 36 5 69
27 35 10 72
28 36 8 72
26 25 2 53
37 19 2 58
28 13 2 43
36 17 2 55
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TABLE 9

CONTRACTORS' OPINIONS OF METAL CURTAIN WALL FEATURES

THE WEIGHT AND SIZE OF THE PANELS

WEIGHT OF PANELS SIZE OF PANELS
Too Too ' Too Too
Respecting Heavy Light Satisfactory Large Small Satisfactory
Handling panels
on the ground 0 0 71 3 0 64
Assembly of panels : ) .
on the building 0 0 68 0 0 60
On-site storage 0 0 66 0 0 59

OUR PREFERENCES IN PANEL CONSTRUCTION

(Considering over-all erection time, handling panels,
and the possibility of damage during erection and in transit.)

Panels without Factory-insulated Separate interior
windows 38 panels 42 finish
Panels with Insulation applied Panels with
integral windows 13 separately 55 interior finish
51

THE VARIETY OF PANELS NEEDED

The number of different types of panels needed for the job (e.g.,
corner panels, window panels, straight wall panelq, etc.) were:

Reasonable under the conditions of the job 66
Too much variety for ease of erection 2
Too much variety for easy identification of parts 1
Too much variety for storage and handling 0

69
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TABLE 10
CONTRACTORS' OPINIONS OF ERECTING METAL CURTAIN WALLS

THE PANEL MANUFACTURER'S SERVICE

Not
Respecting Good Satisfactory Satisfactory Total

Timing of deliveries 38 23 21 82
Identification of panels

by number 41 25 3 69
Completeness of shipments

(no missing parts) 32 26 13 71
Protection of panels for

shipping and handling

(particularly the edges

and joints) 31 26 11 68
Availability of spare parts 23 27 15 65

COMPARISON OF ERECTION TIME OF WALLS WITH
COMPARABLE MASONRY WALL CONSTRUCTION

Time shorter by (average 50%) 39
Time about equal 11
Time longer by (average 31%) 4

54

OUR COMPARISON OF METAL CURTAIN WALLS
WITH ALTERNATE WALL CONSTRUCTIONS

Alternate Wall

Metal Curtain Constructions No

Respecting Walls Better Better Answer Total
Construction time only 51 7 14 72
Construction costs only 36 15 21 72
Construction costs and other
factors such as the possibili-
ties of better appearance,
better performance, easier
maintenance, earlier com-
pletion and occupancy, and
increased floor space 52 6 14 72
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TABLE 11
CONTRACTORS' INFORMATION ABOUT METAL CURTAIN WALL JOBS

ALTERNATIVE BIDS FOR

PANELS APPLIED FROM DIFFERENT WALL CONSTRUCTIONS
Outside building 55 Not required 65
Inside building 15 Required 3
Both inside and outside 8 : 68

78
BUILDING TRADES ERECTION EQUIPMENT USED
Trade which erected the Hand tools only 45
metal curtain walls:
Ironworkers 32 Swinging scaffolds 32
Sheet metal workers 21 Block and tackle 31
Both sheet metal and .
ironworkers 8 Welding equipment 31
Carpenters 5 Crane 9
Others —3  Other 20
71 _—
168
No jurisdictional questions raised 49
A jurisdictional question was raised 10
59
BUILDING PERMITS NUMBER OF STORIES

Special problems, if any, in 1 story 25

obtaining permits because

of the metal curtain walls: 2 stories 10
No problem 47 3 to 6 stories 13
No answer 25 7 to 20 stories 12
A problem 6 Over 20 stories 4

78 64
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TABLE 12

GENERAL CONCLUSIONS
OF OWNERS AND CONTRACTORS

QUESTION TO OWNERS:

We would use___ not use___ metal curtain
wall again for this type of building.

OWNERS' REPLIES

Would use 143
Would not use 4
No answer 10

157

QUESTION TO CONTRACTORS:

We would__would not__recommend using
metal curtain walls again for this type of
building.

CONTRACTORS' REPLIES

Would recommend 61
Would not récommend 10
No answer 7

78
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TABLE 13

COMBINED REPLIES OF OWNERS AND CONTRACTORS
ON DETAILS OF METAL CURTAIN WALL BUILDINGS

PANEL MATERIAL

Aluminum Sheet
Galvanized Steel
Porcelain Enameled Steel
Aluminum Extrusions
Stainless Steel

Aluminum outside -
steel inside

Painted Steel
Aluminum Castings

Other

PANEL COATING

None
Paint (applied at site)
Porcelain Enamel

Baked-on Enamel

)

83
63
32
25
19

15
12

26
280

99
79
27
13
218
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SURFACE PATTERN

Large corrugationé 96
Flat 85
Embossed, pebbly 19
Crimped 18
Small corrugations 16
Embossed, checkered 2

236

STYLE OF PANEL JOINT

Male and Female Flanges 136

Flush 36
Batten type 24
Recessed 23

219



TABLE 14

MORE DETAILS ON METAL CURTAIN WALL BUILDINGS SURVEYED

BACK-UP WALL

None 169
Cinder block 11
Brick 7
Lightweight concrete 5
Other 37
229
INTERIOR FINISH
OF CURTAIN WALL
Metal 116
Plaster 19
Insulating boards 13
Asbestos-cement boards 12
180
WINDOWS IN PANELS
Windows are separate
from panels 180
Panels have windows as
integral components 12
192
'TYPE OF WINDOWS
Pivoted 112
Sealed 43
Casement 32
Vertical sliding 9
Horizontal sliding 2
198

-30 -

THERMAL INSULATION

Part of composite panel 147
Separately installed 54
201
*k %k %k %k
Thickness of insulation:
83% - 1-1/2
inches or more
Over -all U-factor of panels:
range 0.13 to 0.25
TYPE OF INSULATION
Glass fiber 152
Rock wool 18
Lightweight concrete 8
Other 28
206

VENTING OF THE WALL

Walls not vented 79
Vented to exterior 66
Totally sealed panels 50
Vented to interior 16

211

SEALING OR
CAULKING MATERIAL

Caulking compound 172
None 29
Plastic extrusions 19

220
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Figure 1.4
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Figure 1.5
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Figure 1.8
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DETROIT EDISON SURVEY

Presented at the conference by
John O. Blair,
Division Architect of the
Detroit Edison Company

Mr. TUTTLE (Chairman): Our next speaker, Mr. John O.’
Blair, is Division Architect for the Detroit Edison Company.
He is a graduate of the School of Architecture of the Univer -
sity of California, and has had many years of experience in
different fields of architecture. As a member of the Amer-
ican Institute of Architects, he has served as Director and
Treasurer of its Detroit Chapter for several years.

Mr. BLAIR: At the end of World War II The Detroit Edison Company, like
many other electrical utilities, was faced with the big task of increasing its
- power plant capacities to accommodate the increased demand for electricity
in the anticipated post-war expansion programs. To speed this program it
was decided to enlarge two existing plants where water facilities were ade-
quate and land was available to accommodate the storage of coal, which was
used in this area as a source of heat to produce steam.

Existing buildings were of masonry construction and for aesthetic rea-
sons it was decided to match the two power plant extensions with the masonry
of the existing buildings. New coal handling systems were designed for the
existing plants, and it was on these structures that we in Edison first used
metal curtain walls to house mechanical equipment. Panels were factory
fabricated in widths of 24'' and of lengths to meet the building design. Insu-
lation was 1-1/2" fiberglass, and protected metal and electro-galvanized
steel were used in various structures. Panels in all structures were welded
or bolted to steel girts and the joints caulked and die-clinched to produce
weather -tight joints. These small structures so treated proved to us that the
curtain walls were good, low cost building materials that could be installed
quickly in all kinds of weather to afford protection for mcchanical and elec-
trical tradesmen installing equipment through the cold winter months.

Based on the experience gained on these small structures using insulated
panels, we decided to thoroughly explore the cost of aluminum and stainless
steel for use on our new River Rouge power plant project, now that there are
. no government restrictions on the use of these metals in building structures.
The Architect and the Corrosion Committee of the company made a study of
various types of metal panels offered by fabricators for industrial and com-
mercial use, using aluminum and stainless steel. The Corrosion Committee
investigated the metals for their ability to withstand the moderately corrosive
industrial atmosphere at the River Rouge power plant site. The Architect
studied fabrication and erection details, metal gauges, textures, finishes,
joints, flashing details, and costs.

To assure our management that considerable savings could be realized
by using metal curtain walls, 30 types of 8" and 12'" masonry curtain wall
sections were developed, using various types of brick, glazed and unglazed
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tile, and salt glazed and ceramic glazed tile in various sizes and bonding
combinations. Two types of field or shop fabricated metal panel units were
investigated, each having 18 gauge electro-galvanized steel for the inside
face, 1-1/2" of fiber glass insulation and aluminum for the outside face finish
for one type and stainless steel for the other.

Because the weight of the materials and their coefficients of heat trans -
mission are important in analyzing total costs, unit costs were determined on
the basis of the cost of the structural framework and foundations being
chargeable to the walls because of variable weights. Unit costs were also
determined for heating due to different coefficients of heat transmission on
the many wall sections considered. The total unit costs per sq. ft. of wall
surface based on these analyses for masonry curtain walls varied from $3.39
to $7.69, depending on wall thickness and the weight and quality of masonry
unit used (Figure 1.1). The total unit cost for metal panel construction using
electro-galvanized steel for the inside face, 1-1/2'" fiberglass insulation, and
fluted aluminum for the outside face was estimated at $2.75 per sq. ft. of wall
surface (Figure 1.2). Using stainless steel in the same section, in place of
aluminum, our estimate was $3.85.

Both aluminum and stainless steel were approved by the Corrosion Com-
mittee as acceptable as an outside finish in this area. The committee recom-
mended 3S Alclad aluminum alloy in order to obtain the maximum protection
against possible corrosion rather than the 3S alloy normally supplied by
fabricators. Because of proper detailing and fabrication and use of good erec-
tion methods we anticipate the panel walls will have a long life free from main-
tenance.

Based upon these studies and estimates, drawings were prepared, speci-
fications were written, and requests for bids submitted to several fabricators
of this type of panel construction. The bids were thoroughly analyzed, and
after consideration of all factors, aluminum was selected as an outside finish.
This selection was consistent with the Corrosion Committee's recommendation,
was the least costly, and offere<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>