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THROUGHOUT HISTORY IN THE FORM OF
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INTRODUCTION

While the Vitruvian principles of firmness,
commodity, and delight remained as requirements
of 'good' architecture, the turn of the century
was a period marked by several coexisting and con-
flicting architectural styles. The contrasting
ideas of formalism, romanticism, mechanism, and
organicism all grew in response to the new com-
mercial institutions and the society which cre-
ated them. These philosophies, although sugges-
tive of style, offered little basis for quality.
Architects and clients alike failed to realize
that quality in architecture is derived from a
rhythmical arrangément of spaces and masses which
state a geometric theme in light and shade ex-
press a purpose, and execute that purpose well.1

The philosophy of formalism most closely
aligns with my own thoughts and feelings on archi-

tectural design. Formalism expresses a concern



for proportion, dnity, and order in design; basic
principles that architects still adhere to today.
It is the intent of this thesis to identify and
examine the principles of fofmalism, not in a
historical sense but in the sense of a "formal

character'", and apply them to my gallery design.
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FORMALISM: An Overview

The beauty and aesthetic satisfaction of for-
malism was obtained through the manipulation of
simple geoﬁetric forms after Greek or Roman Models
arranged on axes.2 Formalism was first perceived
only as drawing upon classical precedents, a mere
application of classical styles "to new forms dic-
tated by new commercial, sociopolitical, and tech-
nological needs of the 19th Century."3 In fact
the movement was characterized by a non-archaeo-
logical use of classical forms and traditional
elements such as domes, columns, and landscaped
axes. These were all evident in the plans of
Paris and Washington D.C., as well as the Colum-
bian Exposition of 1893 where compositional ele-
ments of great axes, plazas, gardens, and fountains
all reflected Versailles. The Acropolis in Athens

is a unique example in that -formal, monumental

structures of classicism are sited upon the sacred



landscape in an informal arrangement. Unity in
design was achieved through concepts of composi-
tion, such as the interlocking asymmetrical masses
of Mies' 1929 Barcelona Pavilion and the balancing
of similar masses and voids with respect to axes.
Historically the roots of formalism date back
to the 15th Century Renaissance of Classic Archi-
tecture in Italy. The first origins began during
the religious reformation of 1483-1546. This was
a period of renaissance in literature and archi-
tecture alike. The intellectual life became the
fashion with a spread of classic literature in-
cluding Boccaccio and Vitruvius' Treatise on

Architecture. This upswing in intellect was ac-

companied by an outbreak in building.5 The
Classic style and forms were again realized, only
this time within the means of Gothic construction
methods. The classic orders were reintroduced and
used both constructively and decoratively. How-

ever, their proportions became standardized by
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Renaissance architects such as Palladio and others.
The principles of formalism were not restric-
ted only to the early Renaissance but continually
surfaced in many of the styles throughout history,
including the present. In education, universities
such as Columbia were laid out in the classical
Beaux-Arts image. The Dutch de Stijl movement of
1917, influenced by Cubism, presented a geometric
formalism characterized by precision of line, econ-
omy of form, and purity of colour.7 By 1952 the
advent of Modern Formalism had arrived within the
modern movement with a shift from the functional-
ism of the International Style toward a monumental
formalism of sculptural mass, as in the designs
of Chandigarh and Brasilia.8 The formal axes are
maintained, however the most notable difference
between Versailles and Brasilia is the transfor-
mation of the soft, picturesque gardens of the
former into a harder, more permanent concrete

landscape of the later.




In conclusion, formalism exhibits an inter-
play between formality and informality which in-
stills dignity, power, unity, and order into ar-
chitecture with a timeless quality and character

that transcends rather than mimics history.

For the purposes of this thesis I will limit
my concerns on formalism to those principles ap-
plicable to museum and gallery design. Formal
axes and siting of the gallery will play a role
in the procession and entry into the building.

In addition, these axes will help in establishing
and defining the public/private zones of the
building, an important criteria for determining
the success of the gallery. Careful proportion-
ing of exhibit spaces is most beneficial to the
visitor in terms of the ease in observation of
exhibits and the reduction (or elimination) of

'museum fatigue'. The proposed gallery should



preserve the existing unity of the site and its
surroundings. Therefore, it must develop a rap-

port and unity of and with the site.



Museum as Building Type



The ascendancy of the museum as a building
type can be categzorized into three major trends
of development. Originally, collections were
housed in existing monuments, palaces, and his-
toric structures. During the interim period, the
fall of the aristocracy brought forth a rise in
public collections. For the first time buildings
were specifically designed and built to house
these collections.

Today, modern construction methods and mech-
anical systems have eliminated the need for a
bearing wall structure. Gallery spaces have,
therefore, become more flexible and sculpﬁural in
their design. They do, however, maintain a link
with the past, as many modern museums still retain

an essence of classicism.
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HISTORICAL OUTLINE

"Just as with the content of a museum, the
container itself is largely fashioned by the past
...a museums history conditions its architecture.

.”9 Along with this, museum buildings change
through time with changing points of view.
These two statements will help in the realiza-

tion and explanation of the following historical

outline.

300 B.C. Ancient Greece

The Mouselon - a grove or spot sacred to the
Muses who presided over the Liberal Arts and
Sciences. The b?st example was the Museum
of Alexandria where ''the learned studied and
discoursed in true Platonic tradition."
Monuments such as this grew in both quality

and quantity. However, collecting did not

appear until after the death of Alexander.

1



113 Rome
The Romans, although lacking in artistic abil-
ity, were known for their capabilities in or-
ganiziné and collecting as a result of their
many conquests. As the nobility vied against
one another for works of art, '"collecting in

g 12
its modern sense began."

400-1400 Middle Ages

Religious treasures were kept in churches
and monasteries, while royal collections were

housed in palaces and castles.

1500 Renaissance

Known as '"the age of discovery and of scien-

13

tific formulation." The Renaissance's
curiosity with the oddities of nature would

continue through the 18th Century. As a re-

sult of the formation of scientific acade-

mies, in 1683 the Ashmolean in Oxford became

the first museum building in the world.14

12



1800

This period resulted in the birth of the
principle public collections such as the
British Museum, the Louvre, and the Vatican
Museum. The aristocracy lost its importance
and the intellectual and cultural life be-
came democratized. At this time museums"..
broadened with the dissemination of ideas

and extended to...North America.”15

Temple or Palace Museum

Due to the political and cultural democra-
tization that developed during the 19th Cen-
tury "many palaces, symbols of the old order,
were transformed~into museums."16 In the
United States where few palaces existed,
museums adopted Neoclassical or Palladian
architecture to imitate temples and palaces.
These were structures of monumental charac-

ter which expressed Greek temples in their

13




exterior appearance with colonnades, pedi-
ments, and classic ornament.
"Within are rooms covered with marble
or hard stones, with lofty ceilings,
vast staircases...inconvenient circuits
for visitors, lighting as high up as
possible - all elements designed to em-
phasize the value of the collections of
masterpieces in a solemn and almost
religious atmosphere."17
Mies' National Gallery in Berlin (1962-68)
is often considered as the modern example of
the temple museum. Although typical of Mies'
designs, the revgrsion appears to be a con-
tradiction in terms of the advances in con-
struction methods at the time. It did, how-

ever, provide the flexibility desired in a

gallery design.

14
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A majority of the museums were housed in
existing historical monuments. Problems
arise in modernizing these types of struc-
tures and adapting them to present forms of
art presentation. Most have a lack of flex-
ibility, uncontrolled daylighting, and pro-

blems with humidity damaging collections.

Karl Schinkels Altes Museum in Berlin marks
the first break from the palace monument to
a distinct museum plan. The plan consisted
of a central space, either a court or hall,
surrounded by a succession of connecting
galleries. This pattern, set in plan and
classical detail, lasted until the end of
the century in Europe but continued in the

United States.18

15
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-The composite display; painting, sculpture,
etc. "exhibited together as varying aspects

19

of a common culture."

-The DeForest Wing of the New York Metro-
politan Museum of Art sets the American pre-

cedant.zo

In the period from 1850-1950 the emphasis
was placed on the private museum. Some ex-
amples include the Met (N.Y., 1870), the Art
Institute of Chicago (1879), and the MOMA
ANG Y ane 119290 mosl noted for its flexibility
of exhibition spaces.
"The three principle facts of the century
from 1850 to 1950 may be defined thus

from the point of view of the museum con-

cept: the idea that culture is for the

16




people...; the patronage of a wealthy
class at the service of the community,
as can be seen in the United States in

both large and small towns; the develop-

ment of tourism, which has brought into

favour museums of art and archaeology in

countries of great cultural riches in the

21

Mediterranean Basin and Western Europe."
World War II terminated this period. Many

European museums were destroyed, while the

United States was able to continue aquiring

collections and developing its museums.

1950-1970 "Saw a renaissance of museums" which re-
tained "the major trends of the preceding
period."23 In Europe, museums were re-
constructed, while in the United States,
"the expansion of museums proceeded at
an accelerated rate." In 1964 it was es-
timated that a new museum appeared every
3153 days.24

17



CASE STUDIES

Rather than giving a detailed description
and cronology of each museum, I have chosen to
present a collection of observations made by the
critics of each museum around the time of their
openings. I have, however, made comments where
discrepancies occur in my interpretations of

the articles researched.

The Guggenheim Museum - New York (1958)

While many feel that Frank Lloyd Wright's
Guggenheim Museum is more of a memorial to him-
self than to Solomon R. Guggenheim, in Wright's
statement published in the May 1958 issue of

=
Architectural Record, he clearly states that it

was his intention to design a memorial to
Guggenheim. Wright was sympathetic with

Guggenheim's wishes for the visitor to view a

painting in the same manner in which the art-

ist himself saw it. He stated his reason for

18



taking the commission was to ...
"create an atmosphere instead of a frame in
which to show the painting - incorporating it
as a feature of the structure of the edifice
in such manner as to reveal its properties
of color and design more freely - less con-
stricted and restricted than the bolt-upright

canvas on a perpendicular wall under electric

light from above. . .he, Guggenheim envisioned
a museum pretty much as it stands. Unique, a
genuine intelligent experiment in museum - cul-

ture where pictures could be better seen with
less discomfort in an atmosphere peculiarly be-
longing to the free forms of art he loved for

=
itself - a true friend of the future."25

Comments from a preopening critique described
the interior as '"being at once exciting and dismay-
ing. Exciting in its unconventionality of form

and function and its dramatic, sweeping spaces.....

19



The interior is dismaying when one thinks of the
probability of the museum - and not the paintings -
; 26
becoming forever the cynosure.

One year later the remarks were not any more
favorable. The Guggenheim continued to be the
target of a rash of criticisms. In December of
1959, Interiors magazines post-opening observa-
tions were that the museum was '"irrational for
its purpose. . .unconcerned about its site.
and that it infuriates museum and gallery people,
painters, and all others to whom painting is a
primary preoccupation. '"The museum was indeed
popular with the people of New York, but mostly
: : g - 3 : ; : 257
as an oddity in which to satisfy their curiosity.

14
In a very real sense, the Guggenheim - our '"true
; n28
friend of the future reverts back to the age
. " ~ ”29

of the Renaissance as an '"oddity of nature.

Even the origin of the design itself has come

under attack. '"The Guggenheim Museum stands today

as a result of Hilla Rebay's insistence that Frank

20



Lloyd Wright give form to the ideas of Rudolf
Bauer. Wright took these ideas and made them his
own, transforming a museum into a memorial to his

n30 In 1938 Bauer wrote to Rebay re-

own ideals.
lating his ideas for a museum of Non-Objective Art
to be located in New York City. In the letter
Bauer recommended that the structure be restricted
to only four floors so that the exhibits might be
top lighted as well as side lighted. In a later
letter, Bauer clarified his 1ideas and noted his
dissatisfaction with the possibility of '"the
stairs, necessary to change levels, breaking the
continuity of the displays'"... prompting him to
suggest the use of a spiral ramp instead....'"The
resemblance between Bauer's description and the
Guggenheim Museum as built 1is striking.”31
In 1959, after Wright's death and Rebay's
resignation, James Johnson Sweeney became the new

museum director. Guggenheim had also passed away

and the trustees began to broaden the scope of

21




the collection. It was decided that the museum
would include "an active program in all areas of
modern art..... Sweeney was faced with a building
designed on Rebay's specifications to hold a per-
manent display of a certain type of painting. The
changes in the museum's program.....made the de-
sign obsolete before construction even began.”32
He recognized a multitude of problems not fully
considered in Wright's design, including a lack

of storage and other service facilities ''nmeces-
sary to support a program of changing exhibi-
tion."33 Sweeney had to go as far as hiring a

firm of electrical consultants to redesign the
entire lighting system% As he saw it, Wright's
clerestory would have directed a glaring light
right into the viewer's eyes and, therefore, "it
was covered over and a set of floodlights installed
in each bay on the ramp."34

The Guggenheim is a fine example of sculptural

form and dramatic space, yet it fails in its func-

22



tional aspects. Museum's that do not function as a
result of poor programming, are impractical and re-

design is costly.

The Kimbell Art Museum - Fort Worth, Texas (1972)

It is difficult to find anything but praise
for Louis Kahn's masterful Kimbell Art Museum.
Even before its opening, the museum was showered
with compliments. In the December 1959 issue of

Progressive Architecture, C. Ray Smith commented

that while the museum was only in its second de-
sign phase, it showed a readiness to accept design
parameters imposed upon it. The principal example
was the fourty foot height restriction, so as not
to impede the view from the Amon Carter Museum.
Smith felt that the pre-programming of the museum
was both perceptive and painstaking. The cyclo-
dal vaults of the museum permit uninterrupted
floor space thus affording the gallery spaces the
desired flexibility needed for the types of ex-

hibits presented.35
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After one week of opening parties, the '"reac-
tion of the guests ranged from 'superb' to 'super-

1ative."36

The museum's director, Dr. Richard F.
Brown, chose and arranged the collection, "which
he described as 'the manner of a l4th century pri-
vate, palazzo, where guests are shown objects
chosen for their aesthetic quality and individual
interest', his goal being to acquire definitive
works in excellent condition arranged 'so that

137 The

they have conversations with each other.
writer of the article felt that the museum it-
self was, and is, the foundation's major acquisi-
tion and that "it is indeed a 'definitive work in
S 3.0 :
excellent condition." = Brown chose to display
only Non-American works because two nearby museums,
the Amon Carter and the Fort Worth Art Museum,
; . 39
dealt only in American art.
John Anderson described the Kimbell as a

"building of moods. . .living in praise of nature

and in praise of the nature of light. . .with

24



details like integral grace notes."40 These comm-

ments strongly reflect Kahn's own philosophy of
architecture.
In May of 1975, the Kimbell Art Museum won an
AIA Honor Award. Andrea Dean's remarks on the
Kimbell were as follows: 1) "The building derives
its simple, rhythmic quality from the repetition
of cycloid, vaulted shapes... 2) the materials
give definition and visual interest to the spare
forms...and 3) the museum provides optimum se-
curity, flexible exhibition areas and constant cli-
mate control."41
Perhaps the most definitive critique of the
Kimbell are the jury remarks. 'The intangible
spiritual qualities of superb space and a time-
less classical quality of siting lift this build-

ing into the realm of great architecture."42

25



In the buildings and landscapes presented I
have discussed formalism throughout time with re-
gard to many architectural styles. All have for-
mal elements of columns, axes, etc. in spite of
period or style. All capture the "spirit" of for-
malism. We as architects recognize the formality
of a building due to our education and experience.
I believe, however, that the layman perceives
formalism in a more spiritual sense. If nothing
else, formalism is a spirit or feeling within man,
developed through his attachment with history,

and the search for unity and order he desires.

.
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The Final Act

‘At around 5 PM on March 15, 1952,

the final act in the dark and tragic his-
tory of Belle Grove began. Fire broke
out (possibly caused by tourists) and
roared through the house til! 3:30 AM
the next day (Sunday). All the magnifi-
cent woodwork of the house, including
the capitals, went up in the flames. This
is the first picture | made on that Sun-
day — when the bricks were still hot.
Great cavities had opened in the walls.
and against them moss can be seen
dripping against the distant sky — like a
suppuration of doom — the whole scene
having much of the emotional quality of
Piranesi's engravings of Roman

ruins — and indeed this house was very
much like a palace of antiquity —iost in
time and space.”

27



Lighting



Up until the 20th Century development of
electricity, natural illumination was used, not
only for the lighting of the interiors, but for
the objects on exhibits as well. This was mainly
achieved through the use of skylights and side
lighting. With todays modern light sources, a
large variety of lighting effects can be provided
in our art galleries.43 However, the controversy
over artificial versus natural illumination still
remains. The following are my conclusions based
on several articles that I read on the subject.

A

Skylighting

Advantages - provides a steady supply of dif-
fuse light

- uniform lighting with a minimum
of reflection and distortion

- all walls may be used for exhibits

Disadvantages - increase in building structure
may be required

- difficult to maintain

- admits sun rays, harmful irradi-
ation and produces heat

29
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- additional mechanical require-
ments

- requires a tall gallery space

Conclusion - should not be used when side-
lighting is available. Some of
the disadvantages, however, may
be overcome through the use of
diffusion and UV filters, etc.

Lateral Light (Sidelight)

Advantages - preferred over skylighting

- provides a means of reducing
'museum fatigue'

- easy maintenance

- controlled southerly side light
good for paintings (hung for
short ddration) and sculptures

Disadvantages - may cause reflections and reduced
visibility

- takes up wall space

Artificial Lighting

It was made clear in the articles that as
far as artificial lighting is concerned, direct,

concentrated lighting was preferred over diffuse

30



lighting. The main concern with diffuse light-
ing is that it tends to desaturate the colors
of paintings as well as dulling their texture.
On the other hand, concentrated light provides
good color saturation. Flexibility in position-
ing light sources is easily achieved through the
use of track lighting. It is noted that concen-
trated lighting works best with the softening
effects of diffuse lighting.44 This suggests
that diffuse lighting should be used as the gen-
eral low level illumination in the gallery with
concentrated light directed at the exhibits.
General guidelines émphasize the importance
of maintaining low brightness ratios in the ex-
hibit galleries. Exhibits should receive higher
intensities of light than the surroundings.[‘5
"low-contrast surroundings produce 'tautness' and

".46 Door-

a sense of theatrical, visual drama...
ways should be placed next to windows, which gen-

erally have the poorest overall lighting conditions.
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NATURAL LIGHT

+ Has best color range and

cannot be equaled artificially.

ARTIFICIAL LIGHT

Necessary for dark days and
nighttime use.

- Dyes fade

g TEXTILES

& GLASS —$>

Some glass pigments may
change if permanently removed
from sunlight.

- Direct sunlight changes
pigments, but also gives best
texture rendition.

G+—PAINTINGS %

PRINTS and PHOTOGRAPHS
- Require UV filters under
all lighting conditions.

|

Fluorescent

+ Wide diffusion, low
brilliance

- Color deficiencies,
must mix tubes

1

Incandescent

4+ Warm in tone and
concentrated

+ Used primarily as
accent lighting 25
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Gallery Design Principles

Presentation of concentrated light to wall dis-
plays (tapestries, paintings, etc.) should be at an
incident angle of 60 degrees with the horizontal,
centered at an adult sight-line height of 5 feet 6
inches from the floor as shown in Fig. 12-23.* This
angle provides a good balance between frame
shadow, specular reflections from protection glass
or varnishes on paintings, the “raking” of surface
‘extures (see Fig. 12-24), and maintaining a prac-
tical width of viewing zones. These, of course, will
change with the height of hanging displays. (See
Fig. 12-25).

A nominal level of illumination of 30 footcandles
maintained {(being total flux from all sources), on
both horizontal and vertical planes, is recommended
to meet all normal visitor functions of gallery view-
ing, copying, and studying. Vertical footcandles
should be figured for these purposes on a 60 per cent
full wall coverage basis, but, due to variable factors,
may not, in practice. average that figure.
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Fig. 12=23. Model perimeter (viewing) zones at nominal ceiling height.
Model based on: (1) primary diffuse component (of vertical footcandles)
at approximately 40 per cent of horizontal footcandles at S, (2) height
of wall-hung display, (3) ideal utilization of beam cones, and {4) mini-
mum effective viewing distance relative to o nominal height of object
(A to B = 52 inches for a 30-degree cone, A to C = 65 inchas for a
60-degree cone). To calculate viewing zones for higher objects, in-
crease horizonal dimensions 1.5 inches for each 1.0 inch increcse in
height of object.

ADDITIONAL INFORMATION ON =4
SIGHT-LINES, CEILING HEIGHTS,
VIEWING ZONES, AND COLOR

OF ARTIFICIAL LIGHT SOURCES

MAY BE FOUND IN THE APPENDIX.

Fig. 12=25. Range of perimeter zone width.
A—with fully controlled wali illumination.
B—with full width luminous ceiling.
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The Site



The gallery site is located on the campus of
Montana State University, Bozeman, Montana. 1Lix
lies adjacent to the pond and is bounded by
Sherrick Hall to the north, Traphagen Hall to
the east, and the new Visual Communications Buil-
ding to the south. This site is in close prox-
imity to the existing Creative Arts Complex and
will help unify the Creative Arts Buildings on
the west end of the campus. (Fig. 3)

The site is approximately 160 by 200 feet
and, as noted, is surrounded on three sides by
campus buildings. (Fig. 4). All are of masonry
or concrete and masonry construction and range
in height from two to four stories. Because of
this, the views on the site are either inward or
toward the trees and pond to the west of the site.
This area has a parklike atmosphere and character
and could be described as an oasis within the

campus. Therefore, the scale of the gallery
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building becomes very important and it should be
restricted to one or two stories at most. The
views of the Bridger Mountains to the north and
the Spanish Peaks to the south are almost wholely
obstructed by the campus buildings. However, the
buildings to the north and east offer the site
good protection from the northerly winter winds.
Along with this, the walkway and plaza created on
the north side of the Visual Communications
Building will provide good solar access and al-
low the southwesterly summer winds to cool the
site.

The site slopes gently downward from east
to west (approx. 7 ft. drop total). Site drainage
is more than adequate. Vegetation on and around
the site is over 90% coniferous, with most trees
ranging from 24-30 feet tall. See topographical
map (Fig. 5). Contours are at 1 ft. intervals.

Service, delivery, and emergency access to

the site is obtained from either the parking area
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behind Traphagen Hall or the service drive and
walkway between the Visual Communications Build-
ing and Gaines Hall. Visitors who reach the gal-
lery by car will park in the north lot of the
Fieldhouse parking. Handicapped parking will be

provided in the lot behind Traphagen.

Soil Analysis

Data collected from core samples on both
the Visual Communications Building, to the south
of the site, and Sherrick Hall, to the north, in-
dicate a soil type labeled as Bozeman silt loam,
which is typical to the area. Both buildings
employ a capped piling system to support the
foundation wall. A modified system of this type

will also be used in my gallery design.
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Film and T.V. Sherrick Hall
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AT wet, loose,

18.0 F—>5

silt, sandy, medium compact.

2270

Visual Communications Building - CTA Architects Sherrick Hall - Davidson & Kuhr Architects
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VIEW OF SITE LOOH\NG-\ boumzacs\' LOOKING NORTHWEST TOWARD THE
WITH SHERRICA HALL TOTHE LEFT FOVE OF TREES § POND\WITH
AND GANESHALL. INTHE BACKGROUND, Bmmm HALL ON THE. RIGHT:

LOGKING DUE NORTH ACKOSS THE LOOKING NORTHEAST FROH THE

SITE AT SHERFICR HALL WITH THE. TREE. GROVE. TOWARD SHEFRRICK,
TREES AND PARKNG BEHIND RETD, AND TRAPHAGEN WALLS.

TRAPHAGEN HALL TOTHE RIGHT.
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Climate

45°40"' North Latitude

111°3' West Longitude

AVERAGE MONTHLY TEMPERATURE PRECIPATATION

Mean Daily Mean Daily Mean Total

Max. (F) Min. (F) Precip.

JATIUET Y alets overe s stz srahuzers o s saobatols TorsTetels T R A TR O e e e o .94 inches
O D Gt OO G0 D GO ST 63 T3t R R S8 DEE e e 2.61 inches
FNVE VT R mi s o b o 0 i A T s G e LY S e T O O O TG DT N S T s A 1.36 inches
O ) YN0 T i) S O e O A B .0 DGR D Bt B A e e e 1.44 inches
Y C AL T e it RS O G B e D B e 18.61 inches
Average Annual Snowfall -- 83.5 inches
Average length of growing season -- 107 days

First killing frost about September 12
Last killing frost about May 28

Bozeman Chamber of Commerce
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Building Codes

Occupancy Group A-3 =-- Auditorium
Gallery/Lobby

Fire Resistence, exterior walls =- 2 hr. less than 5 feet
1 hr. elsewhere

Openings, exterior walls -- not permitted less than 5 feet
protected less than 10 feet

Allowable floor area and
building height --

Type of Const. I=F R LI=ESR% II-one hr. III-one hr. V-one hr.
Floor area (sq.ft.) unlimited 29,900 13,500 13,500 10,500
Max. Height (stories) unlimited 12 2 1 2

Natural light - glazing equal to 1/10th of total floor area, minimum

Natural ventilation - exterior openings not less than 1/20th of floor area

*or provide artificial lighting and ?echanically operated ventilating
system supplying a minimum of 5 ft.”/minute of outside air.

Water Closet - supply a minimum of one for each sex

Occupancy Load -- Auditorium ----- 120
Gallery/Lobby -- 230

Exits - minimum of two required, maximum distance to exits 150-200 feet (with sprinklers)
doors, 3' minimum width, 6'8" minimum height
- panic hardware may be omitted as long as a sign stating "This door must remain
unlocked during business hours" is located adjacent to the doorway
- 7' total exit width required
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Corridors - minimum width 44", clear height 7'

Stairways - minimum 44"

Ramps - minimum 44", maximum slope 1 in 10

slope of auditorium floor not to exceed 1 in 5

Sprinkler System - not required but will be used

Projection Booth - 80 sq.ft. floor area, minimum
- clear ceiling height 7'-6", minimum
- supply air, exhaust air, and projection equipment

ventilation must be provided

Occupancy Group B-2 -- Seminar
Offices
Workshop
Fire Resistence, exterior walls -- 1 hr. less than 20 feet

Openings, exterior walls -- not permitted less than 5 feet
protected less than 10 feet

Allowable floor area and
building height --

Type of Const. IR LI=ESRS II-one hr. . III-one hr. V-one hr.
Floor area (sw.ft.) unlimited 39,900 18,000 18,000 14,000
Max. Height (stories) unlimited 12 4 4 3

Natural Light - glazing equal to 1/10th total floor area, minimum

Natural Ventilation - exterior openings not less than 1/20th of floor area

*or provide artificial lighting and ?echanically operated ventilating
system supplying a minimum of 5 ft.”/minute of outside air

Water Closet - supply a minimum of one for each sex
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Occupancy Load -- Seminar --- 20

Offices ——- 3
Conference 10
Workshop -- 8

Exits - minimum of two required, maximum distance to exits 150-200 feet (with sprinklers)
doors, 3' minimum width, 6'8" minimum height
- .8' total exit width required

Corridors - minimum width 44", clear height 7'
Stairways - minimum 44"
Ramps - minimum 44", maximum slope 1 in 10

Sprinkler System - not required but will be used

*NOTE - Allowable increases in building height and floor area for both
occupancies are applicable but are not required.
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Program



The program exists in response to the need
for recognition of the artistic potential and
ability of MSU's students and faculty. It is the
responsibility of architecture to provide an
architecture of completeness in lieu of need.
Insufficient solutions in many of our own campus
buildings, as a result of program cuts, etc.,
create and determine need. Examples include the
Creative Arts Complex and the lack of gallery
space planned for the Visual Communications
Building.

Programming of spaces within the gallery
building was based on the percentage areas of
several other gallery programs, some of which
were approximately equal in size to mine. Flex-
ibility in plan was often listed as an impor-
tant criteria in gallery planning and design.
"The size of galleries should be scaled to the

material exhi.bit:ed."’8 Programs must provide
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adequate space for circulation and observation.
In addition, "the exhibition area should occupy
about 30 and not more than 40 percent of the total
space available." Assuming a peak attendence of
100 persons during a special exhibition, 1000 sq.
ft. of gallery space would be considered suffi-
cient.49

The point most stressed, however, was the
separation of public and private functions. Re-
cognition of separate operating and public func-
tions, of the gallery, is most important. "Fail-

ure often occurs if not planned accordingly."50

PROGRAM PARAMETERS

- Minimum Gallery Width 18'
- Public Doorways Minimum 6'

- Viewing Angle Within 30%-45°
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Additional Requirements Include the Following:

- Receptionist, sales, and gallery observation
area to be well defined and located near the
public entrance.

- Storage and service areas which have easy ac-
cess to both the gallery and a truck loading
dock. The service areas should also include
water and sink facilities.

- Professional security, fire sprinkler, and

humidity and temperature systems should be
included.

THE NATURE OF EXHIBITS

The primary purpose of this gallery project
is to provide needed exhibition space for the
fine arts and the campus as a whole. Student
and faculty work will make up a good portion of
the exhibits presented. These exhibits will con-
sist of photographs, drawings and paintings,
fiber and fabric, ceramics, small sculpture, and
architectural work. However, a detached gallery
of this size would be unrealistic, as well as un-
successful, if its only purpose was to exhibit

student work. Therefore, art work of a similar
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scope as mentioned above would be procured for
exhibition from foundations, museums, and other
sources. A list of sources for obtaining travel-
ing exhibits may be found in the appendix. All
exhibits would be rotated (approx.) on a 2-4
week basis. A selection of university work, as
well as work indigenous to the Bozeman area, would
be retained as part of a permanent collection.
This work will be displayed during the interim
period while new exhibits are being acquired. It
is important to note that there should be no re-
dundancy in exhibits of artifacts which the Museum
of the Rockies might already have.
Display

Display systems, like gallery spaces, also
require a high degree of flexibility. Exhibits
will be displayed using three methods; 1l)hung
display, 2) cantilevered display, and 3) floor
display.

- Hung display will consist of perimeter gal-
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lery walls, movable floor to ceiling parti-
tions capable of enclosing rooms, and the

use of a Struc-Tube (pogo-stick) system of
poles and panels that remain open above and
below the panel. Walls and panels will be
fabric covered, rather than painted, elimi-
nating the patching and repainting necessary
after each exhibition greatly increasing the
longevity of these vertical surfaces.

A cantilevered bracket system will be employ-
ed to support display cases that are not free
standing. It is important_that the support-
ing track be concealed within the walls and
partitions as much as possible so as to main-
tain visual continuity.

Floor display will almost exclusively consist
of pedestals of varying height and would be
used to display sculpture, ceramics, and work
of a similar size and nature.

The above mentioned systems have the desired
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flexibility needed in arranging gallery spaces and
are stackable for ease of storage in a minimum a-
mount of space. It should be recognized that many
of todays exhibits are being designed to incite
viewer participation. Art objects are becoming
more tactile, with emphasized textures and walk-
through sculpture, etc. With this increase in
viewer participation flexibility remains as the

key to a successful exhibition.
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Program

I. PUBLIC FUNCTIONS

Reception/Assembly

Entrance Lobby
Information/Security
Restrooms 2 @ 150
Kitchen

Cloakroom

Exhibition

Temporary Exhibit (2)
Permanent Exhibit (2)
Outdoor Sculpture Court

Educational

Auditorium
Lobby/Interior Street
Seminar Rooms 2 @ 400
Restrooms 2 @E150

1000
60
300
50

2000
2000

2000
1400
800
300

Sq.Ft.
SqeEts
Sq.Ft.
Sq.Ft.

Sq.Ft.
Sq.Ft.

Sq.Ft.
Sq.Ft.
Sq.Ft.
Sq.Ft.
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OPERATIONAL FUNCTIONS

Administration

Directors Office 200 Sq.Ft.
Secretary/Receptionist 250=SqFt.,
Conference Room 160 Sq.Ft.
Archival Storage Vault 200 Sq.Ft.
Storage/Future Office 1550 SqiF:t:
Kitchen 50 Sq.Ft.

Work Spaces

Shipping and Receiving 400 Sq.Ft.
Workshop/Preparation 500 Sq.Ft.
Permanent Storage 500 Sq.Ft.
Restrooms 2 @ 150 300" Sq.Ft.

Other Services

Mechanical 750 Sq.Ft.
Janitorial 3 @ 50 155055 qRiFits
General Storage
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ACTIVITY: Recermay/Accerimy

SPACE: exvtmisrce Losesy, area |000exS

TNFORMATION & SEC ORITY OO 3RAX. TN Lomtsy SPACE
ZONE: Rwmuc 1
ACOUSTICS: Mecemae 2 oainet
|LLUM|NAT|0N DRLIGHTINGY OBE“

GENETAL \NCJ«NDE:‘;C‘C—“N Wm"‘ Gt
+ & ‘L—————ﬁ
MECH./ELEC.: cewe=rp Etiersmica_ ENTrY
CLATFEAL.FOR Terumy SvsteEr

mwmqm SIEMT LINEDS OF BOTHGALLERIES,
PUBLIC/PRNATE ZOME5, 1T 1S DSED Fers ALSO N PEesaHITY o KITTHeN,

AEETIESTS ECSTTIONS & ADA LONEE. .

THE DESK SEFVESDS ADS SGALLERY CoNTIEOL.,
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S ——

SPACE.: éa)suc.tamoous area scossir.
ZONE: Peic (Frvvme naors)

(
ACOUSTICS: quer i

GALER( T L

ILLUMINATION: cemnmrin. mcsswmscemer ﬁ';

| |
MECH./ELEC.: cenera smcrmcar [7Low “’E

Loca VEnnNg

DESCRIPTION: ADJACENCY: r=srmootis Lockes

IN CLA&E PROXIHITY T ALL. TUSLIC.
FUNCTIONS
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ACTIVITY: Exummen

SPACE: Tevrorasy Exvvier(2) area zoco st

PERMANENT Expiem (@)

ZONE: v=1c

ACOUSTICS: cuver

ILLUMINATION: corrrouer DRYLIGHTING
I DSED | INCANDESCENT THACK LIGHWIING,
FLUSHESCENT WO LIGHTING IN CoLING

MECH./ ELEC ELECTRCAL berMcs o

SECRTY £ YW %NNJNQ Sysrer(s.

2000 &t

-y

DESCRIPTION: crouo Lo ADJACENCY: ecrt grvriswe
| LOCATED NEAR BENTTSY|LOEDY,
& OUTDEONS ACULPTURE. COUPST

GALLERY FOR TOMTING BB,
wm—\a«rm\.sm WOUSE.
HUSEUHS PERHANENT COLLECTION
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| ACTIVITY: =cocanon

SPACE: Auvciromiod

L oBBY/NTERICR STREET

ZONE: romc

ACOUSTICS: Meosman=

1.0 4EC . REVERBERATION
THE PEASRED N AUDITCRIONM

ILLUMINATION: ceusma

INCANDESCENT WITH DANHER,
SOHE DREXCT SROTLIGHTING

MECH./ELEC.: GENEFAL BLECTIICAL,

SO Dyt
LOCAL VENTING O
PRoEcT\ON Woothy

DESCRIPTION: veer o,
LESTURES &,
SOREENING OF RLHS,

[ - .
r 3

. o

ADJACENCY: grevren wimy

SEHNAR, oSS




ACTIVITY: ecvesnen

SPACE: %= Roomis (2) area scosgf+.
ZONE: Reuc ]?
ik 3
ACOUSTICS: Hemmrre = o] | o
ILLUMINATION: ta.cprrnse, =
. GENETAL INCANDELCENT,
ETRACK LigHmNg
MECH./ ELEC.: carerasLarmca
DESCRIPTION: ueec rcn ADJACENCY: crevren v

OWAN ENTHANCE §rOYerK,
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ACTIVITY: Acunisrration

SPACE: virecrons orrce area

LECRETARY [AECRPTIONIST
CONFERENCE AOOH

ZONE: p=ivare

ACOUSTICS: MoveraTe

ILLUMINATION: Davuiqimng,

GENETAL INCANDESCENT,
TASK LIGHTING

MECH./ELEC.:geraL mLscrrca

200 s5qfr,
250 Q.8
| L O 4. B,

DESCRIPTION: ADJACENCY: orrices AiacanT

TO LOBISY & RESTROOHS
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| ACTIVITY: Acssrnarion

SPACE: Arcier swowmage van area
STOPAGE [FUTURE CFFCE.
KITCHENETTE

ZONE: &rivate

ACOUSTICS: Mopenrare

ILLUMIN&ION:m‘qwmq

FUTURE. O E\ICE
ﬁqunuq L

MECH./ELEC.:gmery s1zemica

200 5Q 5T
150 Q-4
&o 4™

DESCRIPTION: Fr=rrocr ADJACENCY: 2ar oF orece
CLUSTER,

VALT FOR mmmqss
PRINTS, FUTURE

MR e




ACTIVITY: \er tences

SPACE: swwengsFecswvg area 4co 5.
Sromig /nveNToryY 100 5%
PRt ELmvaton 100 a4,

ZONE: Pvame

ACOUSTICS: Nawsy

!
=
ILLUMINATION: Gereras
FLUCKESCENT &

G TAGK
LIGHTING.

MECH./ELEC.:cenera mecrmea

|

b aromq-.“ I emnant maum ALy
NSPECON & INVENTORY A WATETS £ AN FACLITIES.
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| ACTIVITY: worn smees

SPACE: \\ervsncr /Rremmarion area socosqit.

PERHANENT STOPAGE. 500 sq .
ZONE: Prnvace ‘ %
ACOUSTICS: Naisy @
E! WORAAHCP

ILLUMINATION: geeria AL

B
MECH./ELEC. cevera BrsrmricAL .i |

DESCRIPTION: consrrucnay or ADJACENCY: Locsren e
oot DT s oo
mb' BOLA oBTETS) 4
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ACTIVITY: crex semvices

SPACE: tecimucar area ’1’50@-9\'
TANTORAL (3) 505 4t
GENEFAL STERAGES WITRIN HECHANICAL TOoH
ZONE: Baar=
ACOUSTICS: Novor, Burreres : }(;m
ILLUMINATION: cexera HECHANKAL
1
MECH. /Elzgg Wgﬁ‘ a:g: G | lw
ROOMS Tom ek \oriSPcES
wmm,e:t.

DESCRIPTION: surromrdmc= ADJACENCY: grorewim

WERK FALEDS
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Project
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Footnotes
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"Western Architecture," Encyclopedia
Britannica (1979), XIX, 459-473
£ Ibid.
ST
g TR
> Sir Banister Fletcher, A History 2_ Archi-
tecture on the Comparltlve Method ( Ndon.t B,
Batsford, Ltd., 1924), p. 541.
6 3

Ibid., p. 542.
% "Western Architecture," pp. 459-473.
2 Ibid.
2 "Museum,'" Encyclopedia Britannica (1979),
I D P 0D =0028
10

Talbot Hamlin (Ed.), Forms and Functions of
20th Century Architecture, (New York: Columbia
University Press, 1952), p. 716.
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2 Emerson Goble (Ed.) et.al. "Frank Lloyd

Wright, "Architectural Record, 123:182, May 1958.

28 "Guggenheim Museum Spirals Toward Completion,"
Progressive Architecture, 60:75, July 1959.

2L "The Guggenheim Museum,'
December 1959.

Intexaoxs, 119:89;3

== Goble, p. 182.
& "The Guggenheim Museum,'" p. 89.
30

William J. Hennessey, ''The Guggenheim Museum:
A New Perspective," Arts Magazine, 52:128, April
1978.
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28 "Fort Worth's Kimbell: Art Housing Art,"
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John Anderson, "Kahn's Kimbell: A Building

in Praise of Nature and Light," 1Interiors, 132:

84, March 1973.

41

Andrea 0. Dean, "The 1975 AIA Honor Awards
Go to Nine Buildings,'" AIA Journal, 63:39, May
1975.

42

Ibid.

o= John E. Kaufman and Jack F. Christensen (Eds.),
IES Lighting Handbook, (New York: Illuminating
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e Tamarind Lithography Workshop, Gallery Facil-
ity Planning for Marketing Original Prints, (Los
Angeles, California: Tamarind Lithography Work-
shop,=1967/) % po 2%

20 National Council of Architectural Registra-
tion Boards, Test Information Package, NCARB
Professional Examination, Part II Architectural
Programming, (Washington D.C.:NCARB, 1981), p.2.
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Appendix



Sight-Lines, Ceiling Heights, and Viewing
Zones. A sight-line height of 5 feet 6 inches from
the floor has been found most responsive to adult
seeing habits. Sight-lines in rooms set up for school
classes may be Jowered, but not more than one foot,
because of wide age differences between grades.
High schools invariably use the regular galleries.

For purposes of lighting design, the determination
of the 60 degree incident angle for concentrated,
vertical illumination, is of the first order of pro-
cedure. At gallerv height H in inches, specified by
the museum, the distance in inches, z, from the walls
to the line of light sources is:

z = (H — 66)(.577)

This provides a frame of reference around the gal-
lery ceiling for the respective designs for lighting

the perimeter (viewing) zone and central area.
However, such calculation neither defines the view-
ing zone itself, nor its basic relation to objects being
1uewed. The control of ceiling heights should be
based on the anticipated maximum height of wall-
hung displays. In a small museum, the higher ceil-
ings may be needed in only one or two rooms.

Unless ceiling heights are arbitrarily established,
the dimensions of perimeter (viewing) zones should
be related, for the purpose of electric illumination,
to three pertinent factors (see Fig. 12-23):

1. The height of paintings or tapestries, ete.

2. Ideal utilization of concentrated light-beam
cones.

3. Minimum effective viewing distances for the
maximum permissible height of exhibits.

At the specified 60-degree incident angle of pres-
entation, a projected light-beam cone becomes oval.
Because the maximum candlepower at the beam
axis is the one critical point governing (a) relative
brightness as a function of good seeing, and (b) any
over-exposure to photochemical damage hazards
(see below), measurement of vertical illumination
at the sight-line becomes one of the most trust-
worthy, yet simplest, of criteria for the management

of lighting in a fine arts museum. It will also pro-
vide a guide for the number of horizontal spacing
of emphasis lighting units needed for any single dis-
play setup.

A study of Fig. 12-23 with performance data on
projector and reflector lamps will show that for good
visual performance and maximum safety of fine
arts collections, the following approximate, sight-line
values of concentrated illumination (in “main-
tained” footcandles) should not be exceeded:

1. 60 footcandles for short-term, or temporary
exhibits. -

2. 20 footcandles for fixed or permanent exhibits.
Combined with the described diffuse component, the
total, vertical footcandles will, according to the best
available information. conform to both sceing per-
formance and museuin conservation limits.

The above specified values may be selected ac-
cording to standard, concentrating lamp ratings of
maximum candlepower within 10-degree beam cones,
as follows:

2141
E =
h‘.‘
where:
E = maintained illumination in footcandles,
I = the (manufacturer’s) listed, initial candle-

power, and
h = ceiling height above sight-line.

Since such lamps are handled much more fre-
quently, they are cleaned more often. The above
equation is, therefore, based on an 80 per cent light
loss factor, or 95 per cent median candlepower, with
a 10-degree cone, over the life of the lamp, the length

. of beam throw squared, and the cosine of the speci-

fied incident angle.

It will be seen at once that any real balance
between horizontal and vertical illumination con
tradicts the idea of flexibility. However, it is equally
plain that the cost of vertical lighting in terms of



good seeing favors diffuse light. The over-employ-
ment of concentrated light may be shown to de-
crease visual efficiency and increase photochemical
damage hazards. The over-employment of concen-
trated light has become a commonly demonstrated
tendency in the absence or lack of sufficient diffuse

light. It is a potentially harmful trend. To the extent.

that the two are made complementary, and kept
under control, unnecessarily high electric current
costs, and the impaired visual performance of
visitors are avoided.

There are, of course, a large number of ways to
meet these needs. They depend upon the architec-
tural and structural character of the building,
whether or not lighting auxiliary to daylight is in-
volved, availability of ceiling cavity space, the
incidence of arches and doors, dimensions of rooms,
the physical features of the material for exhibition,
and available operating funds. Ceilings may be fully
luminous, or with luminaires distributed in the
central area.

For the best seeing a viewer should be unaware
of where the light is coming from, but in many mu-
seums the cciling and the lighting appear in the view
of approaching visitors. Viewers then quickly be-
come aware of any over-busy, or cluttered ceiling
appearance. It is recommended that luminance ra-
tios between adjacent luminaires or surfaces be re-
duced to a ratio of 3 to 1. If fully luminous ceilings
are preferred, they should extend to within one foot
of walls for gallerics having ceiling heights of 15
feet or less, and within two feet of walls for those
over 16 feet in height, in order to insure that at
least 40 per cent of the calculated diffuse horizonral
illumination is available as vertical footcandles at
the wall, measured along the sight-line height. Such
\a ceiling should have its control divided between the

_perimeter and the central areas; the latter may be
subject to dimming—no closer than a 50 to 1 range
‘being necessary.

Floor luminance is important in all rooms devoted
to wall hung displays. It is very distracting at or
near the base of walls in the normal position of
viewing. This can be clearly seen by reference to
Fig. 3-6, page 3-4, showing that the angle of visual
sensitivity for both eyes, increases to 70 degrees
below the horizontal, at the bottom of the field of
view (see Fig. 12-23). Floor reflectance in galleries
should be held below 10 per cent (see Fig. 12-21),
being totally unlike the ideal conditions for task
lighting where the higher floor reflectances often aid
the available working flux. Floors of this reflectance
appear lighter under diffuse light when waxed, as is
frequently the case, but this effect disappears when
directly viewed at the walls.



Color of Light Source

For two or three-dimensional lighting require-
ments (wall-hanging and freestanding), aspects of
both color and texture must be specifically visual-
ized. In interior spaces, a lower color temperature
or (warmer) source than daylight is usually pre-
ferred. The color temperature of daylight can range
from 5000 K to 50,000 K. Electric sources available
today generally range from 2500 K to 7500 K.

The three major categories of electric light
sources, incandescent, fluorescent, and high-inten-
sity discharge, all now have lamp varieties that can
offer good to excellent color rendering. Incandescent
light sources, including the many tungsten-halogen
types, are high in color rendering ability although
they tend toward the warmer tones, e.g., yellow-
orange. Standard white fluorescent lamps such as
‘warm white, cool white and daylight, are limited in
their color rendering capabilities. However, the de-
luxe cool white lamp and the higher color tempera-
ture daylight-matching fluorescent sources do an ex-
cellent color rendering job. High-intensity discharge
sources are compact, efficient, and produce a great
deal of light but present sources have limited color
rendering capability. As these sources are developed
they will become more suitable for museum and art
gallery lighting.

Tinting of standard incandescent projector lamp
output may often produce outstanding results by
the use of pale, blue-white, “daylight” color
. roundels. Paintings which have the delicate blues or
other colors of unsaturated quality, such as French
impressionist, particularly respond to “daylight” to-
nality in accent lighting. Tinting, other than with
“daylight” tones should be done only under cura-
torial judgment in the lighting of fine arts.



RESOURCES OF TRAVELING ART EXHIBITS

American Federation of Arts. 41 E. 65th St,,
N.Y. 10021 (212-988-770).

American Institute of Graphic Arts, 1059 Third
Ave., N.Y. 10021 (212-753-0513).

Art Index, Inc. 3111 Los Feliz Blvd,, Suite
107, Los Angeles, CA 90039 (213-666-4422),

Delaware Art Museum, 2301 Kentmere Pkwy.,
Wilmineton, DE 19506, (302-655-6289),

Dorothy T. Van Arsdale Associales., 807
Montrose St,, Clermont, FL 32711 (901 =391 -
2094 or 394-2619).

Extension in Visual Arts, Division of
University Extention, in cooperation with
the College of Fine and Applied Arts and the
Krannert Art Museum, 127 Fine Arts Bldg.,
University of Illinois, Champaign, IL 615%20
(217-333-0418).

International Exchangze Print Exhibits. College
of Liberal Aris, Oregon State Universily,
Corvallis, OR 97331 (503=754-2511).

International Exhibitions Foundalion, 157297 11
St. \W, Suite 310, Washington, DC 20006
(202-29%-7010).

International Museum of Photogsraphy. George
Eastman lousc, 900 basl Ave., Rochester, NY
14607 (716-271-3361),




RESOURCES OF TRAVELING ART EXHIBITS (cont.)

Ol dEBergsons A GUa LdS ey W S S il BS it
Bayonne, NJ 07002 (201-437-3599),

Pratt Graphics Center,. 5351 Broadway. NY
10005 (212-674-0603).

Smithsonian Institution. Washington, DC
20560 (202-3%1-5035).

Western Association of Art Muscums., Mills
College, Box 9959, Oakland, CA 94617
(415-565%-2775).

Statewide Services, University ol Orcgon,
Eugene, OR 97403 (503-6%6-3027).

Independent Curators, Inc. 3415 McKinley
St. NW, Washington, DC 20015

New Mexico Museum Touring, Museum of
New Mexico, 113 Lincoln Ave.,, Santa Fe, NM
57501, Attn: Michael Weber. (505-527-2534).

Minnesota Museum of ArlL. 305 10th Sto, St.
Paul, MN 55101 (612-227-76175).

The New Bertha Schaeter Gallery, Inc, 41 E,
G UhE S NYe 10020 S (2275652555 ()i)










