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IN'TRODUCTION

During recent years the scene of contempory architecture

has been dominated by the reoccurrence of an ancient architectural
device--the atrium.

This relatively new trend in design has only become popular since
its re-introduction in 1967 with architect-developer, John Portman's
Hyatt Regency Hotel in Atlanta. Until then, the concept of the atrium
had been lost in architectural history. Now atria appear everywhere,
and are found in almost all climatic conditions and nearly every
conceivable building type.

In view of this sudden popularity, I felt it would be interesting
to study the atrium phenomena more closely.

This thesis contains two areas of study. The first section,
which constitutes the primary body of my thesis, deals with an investi-
gation of atrium design--past and present, exploring both advantaces,
and disadvantages of its use as an architectural device. The second
section is comprised of additional research relating to my thesis
project. It is a study of the convention centre as a generic building

type, and examines aspects of planning and design.

viii



The final objective of this thesis is to develop an understanding
of the value and application of the atrium in modern architecture as
well as the external and internal factors which influence the design
of a typical convention centre, and demonstrate this in the design of

a convention centre for Edmonton, Alberta, Canada.



THESIS
STATEMENT

The atrium - an architectural device to humanize the built

environment, that is both appropriate and applicable.

THESIS
TOPRIC

A study of atrium design in modern architecture.

THESIS
PROJECT

A Convention Centre for Edmonton, Alberta, Canada
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HISTORICAL
FPRECEDENT

Although the atrium, as we know it today, only attained its

popularity during this past decade, atria date back as far as historical
knowledge goes.

Atria were common in the days of Pompeii around the year 60 A. D.
The central feature of a Roman house was the atrium - a covered court
with an opening to the sky, beneath which, was a tank called an
"impluvium" to catch rain water from the inward sloping roof. Streets
of Pompeii were very narrow, as little as 8 feet, and houses typically
presented a plain windowless facade to the street for reasons of
security and a desire for privacy. Instead, 1ight entered perimeter
rooms through openings into an internal court - the atrium. It is
conceivable that the idea of the atrium evolved out of necessity to
satisfy primary basic needs of water, light, security and privacy.
However, atria served many other functions - as a waiting room for
guests or clients and a place to display a family altar and ancestral

statues.



In most cases, a Roman house design also included a peristyle,

a space very similar to the atrium in size and function, only more
private and often containing a garden.

- Early Christian architecture extensively used atria in basilican
churches, modeled after the Roman house. In S. Clemente (Rome, 1084
A. D.) the atrium became an open rectangular forecourt surrounded by
an arcade, which gave an imposing approach to the church. In its
center, a fountain used in bathing rituals, replaced the water tank
of the Roman house.

In later years, after the basilican church, open-air atria be-
came rare; replaced by large, fully enclosed, opaque vaults of space
common to cathedral architecture. Spaces, similar in function to the
atrium were clearly evident, but identified by a different terminology.

In nearly all cases of the atrium in residential architecture, it
was referred to as a court.

In cathedrals of English Mediaeval architecture, the atrium
resembled the cloister, an open-air secluded place surrounded by

vcovered passages, separated from the main body of space by a colonnade.



In architecture of the Italian Renaissance, the atrium was
comparable in function to the piazza at S. Peter in Rome.

In many Venetian palaces it was similar to a "cortile" or
"grand cortile."

Early in the 19th century, two major events led the way to an
entirely different kind of architecture - the technical changes in
building materials and the industrial revolution. This era, commonly
referred to as "the age of iron and glass'" changed the form of atria
permanently. It suddenly evolved into a completely enclosed space,
skylit by means of a glass and iron roof.

Joseph Paxton's Crystal Palace (England, 1851) was probably the
finest piece of iron and glass architecture ever built. Essentially,
the entire building could be considered an atrium. It had been
designed for the Great Exhibition of 1851 and based upon a previous
design of Paxton's for the Great Conservatory at Chatsworth. The
roots of our modern predilection for greenery in architecture
originate with the Victorian green house or conservatory.

The Galleria Vittorio Emanuele II (Milan 1865) designed by

Giuseppe Mengoni, became the first'major commercial use of iron and



glass - clearly influenced by Paxton's Crystal Palace. Its design
consists of a barrel vault of iron and glass which enclosed a portion
of two important intersecting streets. At their point of inter-
section, a square was éreated, topped by a gigantic glass dome.
Surrounding walls of buildings supporting the dome are decorated with
paintings and frescos. This enormous enclosed space, although very
linear, is clearly another example of an atrium.

Evidence of British and European influence toward use of iron and
glass in architecture, and their concept of atrium space, became
visible in North America at the close of the 19th century.

The Bradbury Building (Los Angeles, 1893) designed by George C.
Wyman illustrates this influence, but the design of its atrium is
far more innovative. Many levels of cast iron balconies surround a
skylit court, linked with stairs and a skeletal elevator. Wyman's
design could be the predecessor of John Portman's atrium designs.

Frank Lloyd Wright's Larkin Building (Buffalo, N. Y. 1906)
incorporates a fine example of an atrium in its design. Wright's
atrium is an airy skylit central court which vertically links all

four stories of the building. "Wright saw the atrium as a romantic



tool with which to fight the smoke, dirt and noise of an industrializ-
ing American."! His functional use of the atrium, in this case, was
to unify and supply natural light to the four floors of clerical staff
by giving all a common space. One of the first attempts at air condi-
tioning occurred in Wright's Larkin Building where fans pulled air
from the atrium space and washed it with a sheet of water. Modern ex-
amples of enclosed atria remained isolated and infrequent until 1967
when John Portman's Hyatt Regency Hotel in Atlanta transformed the
atrium into an overnight success.

From this brief analysis of the atrium's historical evolution we
are able to see a great diversity in the types of spaces which have
all been described by the word "atrium". However, today, the atrium
is commonly thought of as any enclosed space (generally secondary in
nature or a circulatfon space), which projects through one or more
storeys and has some form of natural illumination. For the purpose of
further study in this thesis the word "atrium" and all research per-

taining to atria, will apply to this common definition.
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CASE
STUDIES

The following five case studies illustrate, what I feel to be,

successful use of the atrium as an architectural device. In each
case building type, climatic condition and the atrium's primary
functions vary considerably, yet in all instances, atria were used

in an innovative, advantageous manner.
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THE SOLOMON R. GUGGENHEIM MUSEUM - New York, N. Y.

Designed by architect Frank Lloyd Wright and completed in 1959,
the muséum was conceived of, and built for Solomon R. Guggenheim, to
house and display his personal art collection.

Since its opening it has received both criticism and acclaim
simultaneously. Critics have stated that the building, being a superb
piece of art in its own right, tends to compete with the art being
displayed.

The commanding feature of the gallery, and target for much of
this criticism, is a large seven storey skylit atrium. Around this
grand central space, a continuous spiraling ramp leads visitors through
gallery spaces, moving them from alcove to alcove where art is displayed.
A Tift first transports the visitor to the uppermost gallery space, at
which point he becomes free to wander down the gentle slope of the ramp
to the ground floor.

Wright's innovative use of the atrium as an architectural device
accomp]ishés several specific functions.

First, it provides the visitor with a visual, physical and psycho-

logical release from spatial confinement - a particularly important

13



feature to consider in gallery or museum design. The tremendous
success of this aspect of Wright's design is described by architect
John Portman after his visit to the Guggenheim.

"About halfway down the ramp I began analyzing

why this experience felt so good and worked so well.

I would look at a few paintings and then I'd walk

over to the rail, look around and see people, look

down into the space, and then go back and look at

more paintings. I also observed that other people

were doing the same thing. Anybody who goes through

a museum and finds himself being led from one closed

compartment to another knows that he soon longs for

relief. In that respect the Guggenheim is very

successful. You can go through it comfortably with-

out feeling fatigued or bored."?

Second, it fills the many gallery spaces with indirect natural
light, to which Wright attaches a special importance. It was his
opinion that the type of light required to properly display art should
be three dimensional, a combination of artificial and natural. The
success of this aspect is somewhat questionnable as museum operating
personnel have often complained about a lack of control over light
entering the galleries via the atrium.

A third function which the atrium fulfills is to unify all gallery
spaces into one central space. Wright describes this image of unity

which his atrium projects: "All is one great space on a continuous

149



floor ... the net result of such construction is greater repose, an
atmosphere of the unbroken wave."3

The design accomplishments of Wright's atrium are very significant
and, ofrcourse, more numerous than the primary functions already
mentioned. In addition, Wright's design provides a sense of privacy,
allowing the viewer to communicate with the individual piece of art

while generating a feeling of both participation in, and communication

with, the total space.

15
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THOMAS JEFFERSON UNIVERSITY HOSPITAL - Philadelphia, Pa.

This children's hospital, designed by the firm of Harbeson Hough
Livingston and Larson, and completed in 1975, is an addition to an
existing facility. The addition is quite sizable - just over 1,000,000
square feet, and contains 904 beds.

Its unique feature is a eight storey atrium space. The hospital is
basically a U-shaped structure made whole by the atrium court.

The architects chose to use an atrium for two specific reasons.
First - to increase the number of windows for individual patient rooms
without significantly increasing the area of the building's exterior
skin. Second - to reduce energy costs. With a building of this volume
and spatial complexity, which must be operated on a 24 hour basis,
energy costs eou]d be very high. Basically, the atrium conserves
energy in the following manner. Fans and compressors in key locations,
are used to move heat generated by occupants, machinery or passive solar
gain in the atrium. In winter, this heat is used at the building's
perimeter, where it experiences the greatest heat loss. In summer,
play decks on the atrium's glazed south facing wall act as shading

devices reducing solar penetration and heat gain in the court. The

17



atrium's fully glazed roof has a sawtooth configuration angled to
reflect summer sun. Also, during the summer, the atrium is used as

a return air plenum with air discharged into the space through slots in
corridor balcony floors. This factor alone fesu]ted in a saving of
$100,000 on ductwork.

Aside from its two important primary functions, the atrium has
several other advantages. The court has become an orientation device,
particularly for visitors, who are able to maintain visual contact while
moving around the court on balcony type corridors, which also serve as
circulation paths to patient rooms. The atrium space also relieves the
sobering image of institutionalized care and provides a form of sensory
stimulation by exposing patients to all its sights, smells and sounds.
Bright multicoloured hanging graphics of clouds, rainbows and "1ollipop

trees" give the space a whimsical outdoor appeal.

18
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STUDENTS UNION HOUSING - Edmonton, Alberta, Canada.

The University of Alberta's Hub Mall was designed by the
architectural firm of Barton Myers and completed in 1973. This
ingenious approach to student housing has become a prototype cold
climate community.

The atrium, in this case, is a dramatic skylit galleria,
traveling the full 950 foot length of the building. The complex
basically consists of two parallel seven storey banks of apartments
and shops joined by a galleria one and one half storeys above grade,
spanning a service road below. Shops are located only at mall Tlevel
and occupy both sides of its entire length. Above these two rows of
shops are three levels of student apartments. Stairwells, equally
spaced along the building's length, join the mall with grade and
provide access to all seven levels of apartments.

The architects have used the galleria to fulfill two major
functions.

The first was to reunite students with campus life and produce a
sense of involvement. During years prior to Hub Mall's design and

construction, there had been a continuous drift of students to off



campus housing. Increasing numbers of students preferred the apartment-
type living unit presently unavailable on campus. This steady migration
was beginning to fragment university identity and create numerous com-
muter traffic problems. Hub Mall satisfies not only the student
preference toward apartment living units, but also involves its resi-
dents in campus life and activity. All three levels of apartments
above the shops have shutter-type window panels which open into the
mall, furnishing occupants with the sights, sounds and smells of
activity in the mall below.

A second aspect of the design which the galleria concept fulfilled
was the architect's concern for energy conservation and cost.
Edmonton's climate is quite severe with winter temperatures sometimes
falling to -40°F. The galleria reduces the area of the building's
exterior skin by approximately 30%. Savings in cost result from the
lower material and construction cost of the interior galleria facing
walls as opposed to regular exterior walls, and the significantly lower
heat loss of these interior facing spaces.

The galleria also attempts to utilize the sun to contribute some

of the heat required through passive solar gain, however, due to its

21



linear shape and north-south orientation, the mall receives direct sun
for only a short period of time during the day.

Glare is controlled, to a limited extent, by fire-resistant canvas
awnings hung from the skylight's steel structure.

Unfortunately, a major problem with the galleria has been sound
transmission. A limited budget did not allow for carpeting or use of
other sound absorbing materials in the mall. As a result, the textured
concrete surface used turns the galleria into a sound conduit, trans-

mitting noise into the apartments above and disturbing residents.



Mall - University of Alberta




HYATT REGENCY HOTEL - Atlanta, Ga.

No study of atria would be complete without examining the work of
John Portman, who is considered by many to be the true pioneer of
atrium design in modern architecture.

Portman's Hyatt Regency Hotel, his first major atrium building, has
initiated an architectural trend - the resurgence of the atrium as an
architectural device. This hotel was a testing ground for Portman's
concepts of atrium design, enabling the development of a "formula" - a
formula which he has used repeatedly and has won him great notoriety.

The Atlanta Hyatt's atrium is a 120 foot square space, twenty-two
storeys high, surrounded on each level by balcony corridors that give
access to hotel rooms.

This atrium space, like others discussed in previous case studies,
also fulfills several important functions for which it was initially
conceived. His primary design function was a physical and psychological
release from the types of spacial confinement that were typical in hotel
designs of the past. Portman describes this feeling of confinement in

the following manner:
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“"The typical central city hotel of the past had

always been a cramped thing with a narrow entrance-

way, a dull and dreary lobby for registration,

elevators over in a corner, a closed elevator cab,

a dimly lighted corridor, a non descript doorway,

and a hotel room with a bed, a chair and a hole

in the outside wall."*

Portman's atrium is created by combining these "dreary" spaces and
exploding them into one enormous, exciting space - a dramatic release
of spatial tension.

However, the importance of the atrium's economic function, by far,
outweigh those of its design functions. Above all else, it is a major
sales feature for the hotel that has achieved tremendous success.

Since the hotel opened in 1967, it has operated at 85% capacity, a
figure which alone more than compensates for the atrium design's
higher cost.

A minor drawback for this particular atrium design is a reportedly
high consumption of energy - a bill for the entire hotel, amounting to
a half a million dollars a year. In response to this criticism,
Portman explains that energy was not the issue here. "A basic element

of his firm's design philosophy is to create spaces that 1ift the human

spirit and create a sense of unity with the outdoors"> - a statement



revealing additional design functions which the atrium is intended
to fulfill.

Portman utilizes extensive vocabulary of architectural treat-
ments and articulation in the Hyatt Regency to accomplish this
humanizing experience he speaks of. Glass enclosed elevators travel
up exposed tracks. The elevators, delineated by strings of lights
to emphasize their movement, become a "huge kinetic sculpture."

Natural means such as water (fountains and ponds) and plants also play
an important role in humanizing the Hyatt's atrium space. Scale
received very careful consideration. Lighting and canopys suspended

on cables hang above the lobby level, not only serving to define space,
but also psychologically reducing the size of the atrium to a more
personable level.

In conclusion, despite the atrium's success in achieving the design
goals Portman has set for his firm, in this particular case his design
remains a trade off. High occupancy or high energy consumption?
Portman seems to feel the choice is obvious. He states that "an atrium
space is an example of where the positive effeét on people would out-

weigh strict and limited devotion to energy conservation."®



Atrium Lobby - Hyatt Regency Hotel
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THE WEST OFFICE BUILDING OF DEERE AND CO. - Moline, I11.

A new building for Deere and Co., completed in 1978, exhibits the
finest example of atrium design explored in these case studies.

The 200,000 square foot building provides work facilities for an
additional 900 administrative employees, and is linked to Deere's first
building via an enclosed pedestrian bridge. The building form is a
broken donut shape with a linear atrium occupying its centre. Its
surrounding site is a magnificently landscaped, 1044 acre preserve
overlooking the Rock River. Both buildings are architecturally
elegant - the latter following precedents set by the earlier with its
unique sunscreen facade and use of weathering steel as an exterior
cladding.

However, the overwhelming success achieved by the building, can
almost entirely be attributed to its greenhouse like atrium.

The atrium is an 11,000 square foot multilevel garden rising the
full height of the building to gambrel shaped skylights.

The atrium fulfills several important design functions all of
which deal purely with aesthetics. First - architects Roche and

Dinkeloo set out to create a pleasant working environment that would



stimulate employees and provide a sense of visual relief - a welcome
contrast to the reading and writing tasks typically involved in office
duties. This design goal has been accomplished through a reunion with
nature exhibited by the atrium's garden. It was Roche's contention that
"contact with nature acts as a spur to the psychological well-being of
people."? William Marlin, in his critique of the building, comments on
the atmosphere which the architects have created within the atrium.
"The sense of ease within and around this garden is real and even
unrelenting; a sense of peace permeates the space."?.. This cumulative
architectural achievement, wherein efficiency and enchantment are at a
parity, is a fine incentive system.""9

A second function involved the corporate image Deere wished to
preserve. Deere builds farming, gardening and construction equipment,
and one tends to develop agricultural images when dealing with Deere's
architecture. The lush garden atmosphere of this new atrium space is
the manifestation of a character which the company desired to express.

A third function deals with a union of building and site. As I

have previously mentioned, the surrounding site is a virtual garden in

its own right. The garden-type atrium instills a sense of a continual



flow of nature, through the building establishing it firmly yet
delicately in the context of its site.

The architect's selection and use of materials and finishes with-
in the building is superb - the rust brown of its weathering steel
structure, the greens of an extensive array of planting, and the soft
earthy tones of fabrics and furnishings. A pedestrian bridge, crossing
the atrium at a midpoint, has a tinted, mirrored glass parapet allowing
reflections of planted surroundings to hide its existence. A highly
polished ceiling reflects the atrium's greenery deep into the office

space, giving all its personnel a feeling of continual contact with

the atrium.



Atrium Garden - West Office

Building of Deere
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ARCHITECTURE
OF ATRIA

Atria possess an architecture and vocabulary unique to their form
and situation. As is the case with any interior space, atria require
articulation for human involvement. Aesthetic qualities furnish the
atrium with its humanizing influence on our built environment and should,
therefore, be one of our most important considerations in atrium design.
However, there are several other aspects involved, which must also be
examined in order to place these aesthetic contributions into proper
context.

The following section of this thesis presents an overview of
atrium design, weighing both advantages and disadvantages, and
constitutes a body of knowledge necessary for proper application of

an atrium space to any given situation.



AESTHETIC APPEAL

By far, the most meaningful benefits atria bestow upon our built
environment, are their humanizing influences. For designers, the
atriums grand scale encourages aesthetic flights of fancy.

This section will examine some of the elements involved in the

articulation of atria, essential for human involvement.

Nature

In downtown core areas of nearly all our major cities, the
exteriors of both buildings and surroundings typically consist of
concrete and asphalt. The atrium, however, provides a return to nature -
a connector between man and his built environment. "There is an under-

lying harmony in the natural environment that is very appealing to the

10
human being."

Plants and Trees

They create, modify and define space and spatial parameters.
Their foliage form canopies, filtering sunlight and effectively
lowering ceiling heights without destroying a sensation of the larger,

surrounding space. They produce air-enriching oxygen, and odours to



stimulate our sense of smell.

Water

Water seems alive - kinetic, active - with movement and reflections
that capture our visual interest, and sound to soothe our thoughts,
allowing momentary isolation from our surroundings. "It is one of the
elements which can transform a building from a static object to a

dynamic environment.“ll

Natural Light
Sunlight is truly unique - constantly moving and changing,
defining form and shape, creating patterns of shadows, and affording

us with a sense of time and a feeling of the outdoors.

Materials

Materials give a space integrity and produce character. When we
use materials which we commonly associate with the outdoors, such as
stone or wood, their natural affinity transfers to our interior

spaces.
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Kinetics

Kinetics deals with a visual emphasis of movement to expand
human involvement.

Exposed circulation elements, such as stairways, bridges and
e]evatoré, serve to heighten the transitional experience for a user,

and enhance visual interest for an observer.



Exposed Circulation Elements

Scarborough Civic Centre
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Scale

Control of scale in an atrium is a deciding factor in what
ultimate effect it will achieve. This enormous volume of space can
either provide a comfortable, welcome release from spacial confinement
or be distressing and utterly overwhelming.

Any device, which can moderate the impact or shock created by
this type of spacial exposure, becomes a viable solution. Artificial
lighting, trees, bridges, fabric hangings, and sculpture have all been
used in the past, with great success. They tend to fill overhead

volume and lower ceiling heights.
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Artificial Light
Our complete control over artificial light, permit its use to
define space and scale, emphasize movement and direction of movement,

create atmosphere, and visually accentuate special features
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Lighting - Hyatt Regency Hotel,

San Francisco
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Colour

In an atrium, use of bright colours - in the form of banners,
sculpture or finishing materials, add a sense of vitality that often,
green plants alone, cannot seem to inspire. Colours provide visual
interest and can clarify spacial use and circulation - an important

quality in an atrium where no walls exist to define spacial boundaries.
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Sound

Sound is both an asset and a serious'problem in an atrium. It
can create atmosphére, act as a background, or instill a sense of
activity - but unwanted sound is disturbing and objectionable. Sound
travel can be very difficult to control in an atrium, for its volume
tends to resonate and amplify sound. Some control can be achieved
through careful material selection (floor, wall and ceiling finishes),
suspended sound absorptive materials (banners, canopies), and proper
spatial (public-private) zoning; however, sound remains one of the

atrium's worst problems.
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FUNCTIONAL CONTRIBUTIONS

An atrium has numerous design-related advantages which, from a

functional viewpoint, can increase interior legibility of any building.

Circulation

Exposing circulation elements (stairways, elevators, corridors,
etc.) within an atrium can reinforce our path of movement, allowing us
to experience the space we are moving through, both in terms of where

we are going and where we have been.
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Focus

Often the surrounding environment is harsh, in the case of a cold
northern climate or, in an urban setting, unsightly, with little or no
view. By utilizing an atrium, the designer can shut out a brutal
exterior environment, instead opening the buiiding into a controlled
interior, thus, creating a strong interior focus.

Opening one of the atrium's sides to the exterior creates a
dominant outward focus or axis, in the direction of the opening,
allowing the space to capitalize on a good view or significant feature

beyond.

51



FOCUS

primary focus - interior

primary focus - exterior




Spacial Unity

Mixed use or multi-purpose centres commonly present an architect
with difficult problems of functional zoning, since quite often, many
of these spaces are totally unrelated to each other. However, when
organized around an atrium, all display a sense of functional unity,
both horizontally and vertically. The atrium becomes a dominant

central space common to all secondary functions which surround it.
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Flexibility of Form

The atrium reduces the architect's dependence on perimeter windows
for light, enabling him to expand the building outwards in all directions,
both horizontally and vertically. This can be a great asset in solving
some of the problems which result from complex zoning or interspacial
relationships that often incarcerate interior spaces from any form of

natural illumination.



FLEXIBILITY OF FORM

horizontal expansion in all directions
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Orientation Device

An atrium, being a commanding feature, can serve as a point of
reference to determine ones Tocation with the building. This aspect
allows unfamiliar visitors to find their way about, with ease,
particularily if circulation occurs in or around the atrium providing

constant or periodic contact with this central space.
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ENERGY CONSERVATION

For some time now, the atrium has been thought of as an energy
waster, which in many cases, was true. However, research in the energy
conservation field has found that an atrium can also be an efficient
energy conserver. Like any architectural device, atria have certain
principles or rules which should be understood, before an atrium can
be successfully applied to a specific situation.

Atria work in both hot climates and cold climates. In a hot climate
you want to maximize the surface area of the building envelope to
disipate heat, so the atrium should be an open-air space. In a cold
climate you want a compact building form to reduce heat loss, so the
atrium should be covered. The design load is affected by the amounts of
sunshine, wind and degree days.

A11 three factors should be considered simultaneously. An atrium
can be much more feasible in a cold climate having more degree days,
but with more sunshine, available for passive solar gain, than in a
warmer climate having less degree days, but receiving less sunshine.

Atria conserve two types of energy - light and heat.



Light 7

Often spaces deep within a building are too far from perimeter
window walls to receive any natural light. An atrium acts as a light
well, supplying these interior spaces with daylight, thereby reducing

artificial lighting demand and electrical energy consumption.

Heat

The atrium conserves heat energy in several basic ways.

First - the atrium acts as a large insulating air space (a buffer
space) minimizing the effects of the external environment on the internal
occupied spaces. By reducing the temperature differential between these
occupied spaces and the adjacent atrium space, heat loss is also reduced.

Second - the atrium building form provides a larger window area
without significantly increasing the perimeter window wall aréa. A
reduction of exterior wall area is also a reduction of heat transfer
losses, which are highest for exterior facing perimeter wall areas.

The following diagram and chart, comparing three atrium building
types with a conventional building type, illustrate this advantage of

the atrium.



X is a fixed dimension taken to be the farthest acceptable distance
from a window. The type 'A' atrium building has 2.57 times less peri-
meter wall area than the conventional type 'D' building, both with equal
floor areas. However, the atrium type 'A', 'B' and 'C' buildings have
larger building envelope areas (except when X is very small) because of
their broader forms and the sizable area contributed to the envelope area
by their roofs. A roof is generally easier and cheaper to install, and
capable of higher insulation values than a perimeter window-wall, so
there can, eventua]Ty, be a saving, when all factors are considered.

This study deals only with a type 'A' atrium building of one level.
If additional storeys were added, the roof area would become smaller in
proportion to the total perimeter wall area, eventually reducing the

total envelope area below that of the conventional type 'D' building.



COMPARISON OF PERIMETER WALL AND ENVELOPE AREAS

U

type 'A’

— u—)
/N
4x

X
1~

type 'C'

type 'B'

‘<_____ 2x

type 'D'

Gl

2X

L

81



COMPARISON OF PERIMETER WALL AND ENVELOPE AREAS

TYPE 'A' TYPE 'B' TYPE 'C' TYPE 'D'
PERIMETER 24x 20x 14 .8x 8x
PERIMETER AREA @
10" FLOOR TO FLOOR 240x 200x 14.8x 80x
AREA PER FLOOR 32x% 24x2 14x% 4x2
NO. OF FLOORS
REQUIRED FOR
EQUIVALENT AREAS 1 ¥85 257, 8
TOTAL PERIMETER
AREA 240x 300x 380x 640x
MULTIPLYING FACTOR
FOR EQUIVALENT
TOTAL PERIMETER
AREA 1 1.25 1.58 2.67
TOTAL AREA OF
ENVELOPE (ADD
ROOF AREA 32x2 + 240x |24x2 + 300x {14x2 + 380x| 4x2 + 640x
AREA OF ENVELOPE
SMALLER THAN
TYPE 'D' WHEN: x<14.5"' x<17' x<26' —




Third - an atrium can be designed to increase passive solar heat
gain and use this heat gain to reduce mechanical heating requirements.
This heat can be used directly, stored in a mass wall and given off
later, or used to pretemper fresh air for a normal A/C system or heat
pump. The following three diagrams illustrate systems, which utilize

passive solar gain to reduce energy consumption.

System A - Thomas Jefferson University Hospital

Playdecks on the atrium's glazed, south facing wall have been
calibrated to sun angles allowing solar penetration, only by winter sun.
Heat gain in the atrium is used to pretemper fresh air and pumped to
exterior perimeter walls, in winter, where heat lTosses are highest. In
summer any excess heat can be exhausted. The atrium also

functions as a return air pleneum, eliminating a substantial amount

of duct work.
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System B - Low Energy Complex, Regina

In this system, the atrium serves as a buffer space between occupied
areas and the external environment minimizing temperature differential
and, therefore, reducing heat loss. Shading devices allow penetration
of winter sun only. The micro climate within the atrium is regulated
totally by architectural control of sun and wind, while the macro
climate of the occupied spaces is self contained and controlled by
standard mechanical systems.

During winter, passive solar heat gain in the atrium, is absorbed

by mass walls and re-radiated into the occupied spaces at night.
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.System C - The Envelope Concept

This system is one of my own invention and is basically an
adaptation of the enve]oﬁe concept of environmental controls.

The atrium's south facing wall is actually two individual glazed
walls separated by an air space. This air space contains a constantly
moving, insulating air stream. Grill or louver-type shading devices
permit penetration of winter sun only. Air movement between these
double walls occurs by natural convection.

In winter, heat is gained in both, this air space and the atrium.
Through natural convection this heat rises to A/C units above where it
can be used to pretemper fresh air added to the system. The atrium,
the double wall, and the moving air stream all act as insulation,
separating occupied areas from the exterior and minimizing heat loss.
In summer, additional fresh air is drawn through an underground passage-
way and cooled by the surrounding earth. This cool air rises between
double walls, absorbing and removing heat gain to a point above, where

it is exhausted.

The atrium also serves as a return air pleneum, year round.
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HEALTH ASPECTS

Atria possess numerous health advantages by virtue of their form
and function.

Tendencies in past years were toward a tightly sealed building
envelope, reducing infiltration of unconditioned outside air and heat
losses of treated air - an energy conservation measure.

Also, recent government legislation has lowered ventilation
standards, in terms of numbers of air changes, which various functions
had normally required - a decision which attempts to reduce energy
consumption by saving energy normally used to preheat fresh air,
admitted with every air change.

These two trends, combined, have been traced to many health
related problems by several studies recently completed - problems
resulting from a constant recirculation of basically stale air which,
even in a typical office environment, often contains toxins. Air
fresheners, solvents, adhesives in building products, cleaning fluids,
chemicals to prevent aging of paint and finishes, even copy machines -
all are common to any office environment and all were found, in many

cases, to produce harmful fumes. Concentrations of fumes or toxins



increase with every air change because reduced amounts of fresh air are
being added to the system. Instead, air is merely reconditioned and
recirculated. Headaches, upber respiratory infections and pulmonary
disease are just some of the health problems traced to this increased
concentration of common toxins..

A third growing trend, developing over the last 25 years, involves
use of less daylighting and a dependence on manufactured or artificial
light. A common component of many lighting systems has been the modular
fluorescent tube. Recent studies of health values of narrow band
fluorescent 1ight have shown "they can lead to mental and physical
stress, reductions in strength and motor skills, ... and have been
linked to hyperactivity in children." 12

So it seems our entire concept of environment control is backfiring.
The enclosed office atmosphere. originally designed to increase pro-
ductivity by reducing external influences is, in fact, reducing
productivity through sensory deprivation and health related problems.

Atria can reduce, or even eliminate, many of these problems. An
atrium generally contains a large volume of air. Increased volume
reduces concentration. Obviously, this only presents a temporary

solution, for eventually all air within the building envelope will
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reach the same level of concentration, but the period of time for this
to occur can be considerably longer. If the volume of air, which the
atrium contains, is of sufficient size, this concentration may not be
reached during times of heavy occupancy (office hours), giving the A/C
system a chance "to catch up" in periods of lower occupancy (at night)
when less toxins are being produced through Tower use.

A more obvious solution to this problem is to introduce more fresh
air into the building, first preheating it in the atrium through passive
solar gain, thereby offsetting energy costs normally accrued to pre-
tempering fresh air.

Atrium spaces, which often abound with vegetation, also present a
partial solution. Plants are known to absorb many toxins harmful to
man while producing oxygen.

The atrium, as a light well, allows natural light to penetrate
portions of a building not able to receive natural 1light from peri-
meter windows - particularily in building types with large floor areas,
reducing dependence and use of fluorescent lighting.

Aside from these solutions, the atrium as a humanizing aspect of
our built environment, can reduce sensory deprivation and other related
psychological problems which often result in physical illness.
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ECONOMIC CONSIDERATIONS

Aside from possible energy savings discussed earlier, the atrium
can be economically attractive in several other ways, which add to its

feasibility.

Sales Features

In architecture of today, atria have been used most extensively,
as selling features. Speculative buildings, financed and constructed
by both architects and developers, which contained an atrium or two,
rent out in record time. Architect/developer, John Portman's Hyatt
Regency in Atlanta has operated at 85% occupancy since opening in 1967.
High occupancies are also boasted by the many atrium hotels which
followed Portman's Hyatt. The economic prosperity attained through
constant high occupancy is a factor which alone, can offset an atrium's
initially higher cost, or even a higher operating cost, if ifs design

was not energy conscious.

Shared Space
The principle of shared space is, yet another means used by many,

to justify the atrium's feasibility. An atrium should not be thought
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of as one separate and distinct space, but rather as a collection of
the areas and volumes of several spacés. In Portman's hotels, his
atria function as main hotel lobbys, front desk reception areas,
waiting areas, circulation spaces, bars, restaurants, and elevator
lobbys. Extra square footage is really not being built, although more
internal volume is enclosed - and is reflected in a marginal increase
of the building's perimeter wall area. Instead an absence of walls
and ceilings normally required to enclose a space, result in a saving

of construction and material costs.
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Reduction of Perimeter Wall Area

As shown by a study appearing earlier, in the energy conservation
section, an atrium-type building has a significantly smaller perimeter
wall area than a conventional-type building when both contain equal floor
areas. Perimeter walls, often are the most expensive portion of con-
struction and material costs, and any area reduction is an obvious cost
saving. However, the atrium's cost effective qualities drop, when
additional walls open to the exterior or with complex forms requiring

sloped glazing or specialized systems of lateral bracing.

Structural Efficiency

An atrium-type building is generally lower and broader than a
conventional type building of equal floor area.

A broader building has its weight spread over a larger area, there-
by lowering bearing pressure. This can be a welcome advantage'if soil
conditions present foundation problems. However, there are increased
construction costs, resulting from a greater number of foundations to be
built.

A Tower building has Tower lateral loads which can result in smaller

structural members and faster erection time.
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The atrium-type building also has fewer structural members than
a conventional-type building of equal floor area. The diagram on the
following page clearly illustrates this statement in a comparison of
the two building types with equivalent gross floor areas. Once again
'x', being a maximum desired distance from a window wall, is introduced
for the purpose of maintaining some constant which will allow a

comparison to be made.
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BUILDING CODES

A significant disadvantage of atria arise from exiting and fire
protection problems.

Neither open stairways, bridges nor exposed elevators can be used
in a fire situation. Additional fire rated stairways, elevators and
corridors must be provided at extra expense.

The atrium provides a potential avenue for the spread of fire and
smoke, acting as a natural flue. Building codes normally require a
one hour fire separation between floor areas; however, in many types
of atria, this can be impossible to achieve. The following points
illustrate some of the individual, alternate means of fire protection.
Combinations of these points could form an acceptable fire protection
system.

. enclose surrounding spaces to obtain one hour separation
(defeats purpose of atrium).

. an extensive automatic sprinkler system to Timit the spread of
fire and smoke, with additional perimeter sprinkler heads capable
of creating a wall of water spray, thus limiting travel of smoke
into other areas from the atrium.

. oversizing of exit stairways and corridors to allow simultaneous
exiting of entire floor occupancies.
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. an exhaust fan system to quickly clear smoke from the atrium,
reducing smoke damage or inhalation on other levels.

The above points are only some basic suggestions, since a total system
of fire protection would depend upon atrium size, configuration,

circulation, occupancy and building type, and surrounding site conditions.



CONCLUSION

The atrium is not in any way a complete solution, but rather a

means to achieve an end - a device with numerous advantages available
to the architect. Through proper application in an appropriate manner,
neither its humanizing influences nor othér qualities, need be acquired
at an additional expense or sacrifice of some other area of design.

The atrium is yet a relatively new concept, lacking development,
with several disadvantages, which possess only weak solutions. But
the atrium's monumentality of space urges creativity, and in time these
problems will be resolved, for the positive aspects of atria are far

too significant to overlook.
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HISTORICAL
EVOLUTION

The early history of the convention centre is one that is shared

by several other building types, all of which are the products of
specialization from a similar origin. Convention centres, arenas,
coliseums, stadiums, concert halls, auditoriums and theatres all share
their evolution to a certain degree. All are public assembly spaces.

The origin of these assembly spaces date back to early Rome. One
of the first assembly spaces was Rome's Circus Maximus (329 B.C.), an
open air structure seating more than 150,000 spectators who came to
watch the chariot races or gladiator battles. Later, around 72 A.D.
and also developed in Rome, was the amphitheatre. Much smaller than
its predecessor, it seated fewer spectators but gave all a better view.

In Greece during this time, but on a higher cultural level, was
the development of small outdoor theatres specifically intended for
drama.

With the evolution of need, growth of populations, and advances
in building technology, covered structures began to appear, which

could shelter spectators from inclement weather, extending a facility's



usability. In America probably the first public assembly space was
the log cabin, which, on many occasions served as a meetingplace for
several neighboring farms. The 17th and 18th centuries saw the de-
velopment of a larger more centrally located facility--the meeting
house. Concert halls, theatres, town halls and opera houses are all
direct descendants of the early meeting house and are the result of
specialization to meet specific requirements of a particular function.
The town hall, however, underwent further evolution in concept. In
small communities it was a multipurpose city auditorium serving many
functions. In large cities with greater economic means, several fac-
ilities could be built each being more refined and single-purposed,
such as New York's Carnegie Hall.

During the 1930s a staggering number of small public assembly
facilities were built as a result of govermment funding. Many of
these facilities carried the term "multipurpose" to an extreme, thus
serving all functions poorly. Arenas were typically the kind of fac-
ility most small towns relied upon to house their sports events, con-
ventions, dances and banquets.

With the end of the war in the late 1940s came a boom in arena

and stadium construction which continued through the 50s and 60s, with
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each successive facility becoming more specialized, stretching tech-
nical Timits with increased size and seating capacities.

Also during the 50s and 60s came the introduction of the special-
ized convention centre, a descendant of the town hall and city audi-
torium. These structures which now housed complete display, meeting,
and banquet facilities, were competing for a share of the post-war in-
dustrial boom. They provided a community with the opportunity of
achieving economic growth and stability on a local level by attracting
trades, industry and hopefully, thereby creating jobs and prosperity
within their municipality. The convention centre became a symbol of
local pride serving the general public as well as the private business
sectors of the economy.

Today's modern convention centres are merely more sophisticated
versions of their predecessors of the 50s and 60s. New materials, de-
sign concepts and technical advances in structures have led to larger,
more luxurious facilities with greater amenities including in some
cases, on-site accommodations or recreation facilities--extras used to
atfract a clientele in a very competitive market. Their original func-

tions and purpose, however, remain unchanged.
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One of the most important considerations in the design of any
convention centre is the specific role a centre must play within the
fabric of its community, town or city. Obviously, if a need did exist
for such a facility, then there must be some basis for that need, from
which we may be able to discern its role. If this initial approach to
be taken is clear, then further study and eventual planning and design
of the actual facility becomes much easier.

The events and attractions encouraged by a convention centre can
stimulate public interest in their city providing a sense of local
pride and a feeling of progress.

The facility should be considered an important resource, encourag-
ing business interest through trade shows and conventions, and provid-
ing entertainment for the general public with events such as consumer
shows. As well, the centre's meeting space can serve local aroups and
organizations.

By its location, a convention centre can spark economic growth
and encourage surrounding development. If sited in an older urban

area, new development will take the form of civic improvement or on a



T

larger scale, urban renewal, with the centre as its focus. If sited
in a newer area, more suburban in nature, possibly even on the out-
skirts of the city, the centre can become an anchor for all surround-
ing development.

In both cases the architecture of the centre is an equally impor-
tant factor. It can initiate a new image for surrounding development
to follow or perhaps, with the older urban site, reinforce an image
which should be preserved.

A well designed facility should bring regional, national, or
possibly international recognition, creating a stronger identity for
a community, town or city on a very large scale. With this recogni-

tion would come obvious economic and marketing benefits.
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ECONOMIC
IMIPACT

A convention centre will generate several types of economic ac-

tivity. The most evident is money spent by convention delegates or

trade show exhibitors. The following chart illustrates the percentage

distribution of a convention dollar.

hotel room and incidentals

hotel restaurants

other restaurants

beverages

retail stores (not food)

local transportation, sight-seeing, theatres
night clubs, sports events

automobile service

other items

%
37.66
k5289
16.18

6.01
10.28
3.82
8754
1295
4.80

700.00

Source: International Association of Convention and Visitors Bureaus,

lcrg



A fact of additional value to consider is where the money being
spent originates. Since this capital was brought in from outside the
immediafe area it has increased the capital within this area. When
the "multiplier effect" is considered this increase in capital becomes
very significant. "The multiplier is said to be the estimated number
of times a given dollar will 'turn over' before it leaves the area in
which it was first spent.“13 This multiplier or ratio varies from 3 to
as high as 7 with 3 being the most commonly accepted ratio. A first
round spending of 10 million dollars will increase to 30 million in
generated capital, within the area the centre serves.

Additional spending among local residents for admission to at-
tractions or rental of meeting space also contributes to the local
economy.

Another economic impact, although not occurring with any great
frequency except under ideal conditions, is the attraction of job and
revenue producing new business or industry. Trade shows or conventions
encouragé business interest in the area, affording out of town busi-
nesses or manufacturers an opportunity to test local market potential.
If a market exists of sufficient size the business could decide to re-

locate or possibly open a branch office or plant.
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FPLANNING
CONSIDERATIONS

FACILITY INVENTORY

The first step in the planning process requires a determination
of which facilities are actually required. This is done by first
studying the following three areas: (1) existing facilities; (2)
current demands; and (3) future requirements. A synthesis of the above
three studies should enable a decision to be made as to which facili-
ties are truly necessary and should be built at this time. From fur-
ther detailed study of these spaces in the design programming stage,
seating capacities, number of rooms, room dimensions and square foot-

age can be determined.



FEASIBILITY AND MARKETABILITY

With a firmm grasp of what facilities are to be built further
study is now necessary concerning the centre's feasibility and market-
ability. The following are some of the considerations which should be
examined at this time.

1. geographic location

- relationship to other major cities

- severity of climate

- natural attractions (mountains, lakes, etc.)
2. accessibility

- relationship to major transportation routes

- transportation schedules--frequency of rail, bus, jet service
3. population

- is the population base of sufficient size to support the

centre?

- is the population base increasing or decreasing?
4. economy

- current and projected future condition of the economy within

the centre's regional area of influence
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FUNCT IONAL AND OPERATIONAL DESIGN

During both programming and design phases careful attention should
be given to the functional aspects and operational procedures of the
centre.

From a functional view the building plan should reflect an affinity
to certain important spatial relationships. For example, if the exhibi-
tion hall is the space of primary importance in the centre, then its
location in plan and relationship to other critical spaces such as the
public lobby/entrance should reflect this significance. The basis for
these functional concerns is not just one of efficient spatial planning
but also involves the building's internal legibility.

A building such as a conventioncentre will have many visitors who
are completely unfamiliar with the facility. This is particularly true
for conventions or trade shows where a great portion of the delegates
or exhibitors are from out of town. It is, therefore, extremely im-
portant that circulation (vertical and horizontal), access and egress,
spatial class (public, semi-public, private), and location of public
support facilities (washrooms, phones, etc.) are fairly obvious to all

users of the facility.



Operational considerations primarily involve daily functioning of
the facility. Good operational planning can not only Tower the cost
of the completed facility, but decreéée staffing requirements, thus
reducing overhead. Some of these savings involve the following points.
1. careful planning and location of access and egress to simplify
security and admission control procedures
2. clear internal organization of individual spaces, their fur-
nishings and equipment to simplify use and maintenance
3. efficiency of the building's receiving and distribution system
4. convenient location of maintenance, and custodial spaces and

equipment as well as an efficient refuse disposal system



SITE SELECTION AND ANALYSIS

Perhaps the most critical decision to be made in the entire pro-
ject involves the selection of a suftab]e site--a decision which could
ultimately decide either the success or failure of the facility.

Locations generally fall into two categories: the urban site and
the suburban site, with the primary advantages of the latter being
greater available areas for both the buildings and parking. However,
these two factors, although seemingly very significant, are not enough
to warrant the selection of a suburban site over one of an urban nature.

The role which the centre will play, as previously discussed, is
an equally important factor. If the centre is to be used as a catalyst
for the rejuvenation of a downtown area then its location should ob-
viously be an urban one. If, however, the facility being planned is
more community-oriented, then the centre's location should make it
accessible to its potential users.

Generally convention centres have been located on urban sites, as
the support facilities they require are usually not available near

sites of a suburban nature.
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The following is a list of factors to analyze before selecting a

site, portions of which have been directly extracted from Jewel's book,

entitled Public Assembly Facilities.

1.

Accessibility
- streets and highways--ingress and egress
- roads linking the facility must be capable of absorbing
impact traffic loads
- certain routes should be capable of handling receiving
traffic (heavy trucks and transports) and either be ap-
proved truck routes or possible truck routes
« transit access
- with urban sites where parking is often in critically short
supply, many users will arrive by mass transit
- current and projected energy shortages will lead to in-
creasing numbers of users arriving by mass transit
- pedestrian access
- convention oriented facilities usually entail that most
delegates will be arriving on foot from nearby hotels
- urban sitesgenerally result in large numbers of users, par-

ticularly in the case of the general public, arriving on
a5



foot from parkades or parking lots in the vicinity.
Parking
- on site capabilities
- preferred, but typically in the case of an urban site,
unattainable in any significant number
+ off site capabilities
- convenient access essential with locations ideally not
more than a 5 minute walk to the facility
Support Services
- proximity to hotels, motels and restaurants
- proximity to retail stores
- proximity to entertainment and recreational attractions
These factors are typically more critical for a suburban
site.
Site Adaptability, Availability and Cost
- Site size
- possibility of acquisition of land
- site preparation

- utilities



- site cost

» possibility of future expansion
These factors are of greater concern with an urban site
where site area is often limited, land acquisition usually
difficult, land costs very high and area for future expan-

sion severely restricted.
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CASE
STUDY

WINNIPEG CONVENTION CENTRE - Winnipeg, Manitoba, Canada

The centre was designed by the consortium of Number Ten Architec-
tural Group and the Libling Michener Architectural Group, and completed
in 1976.

The building site is completely flat and consists of an entire
city block within Winnipeg's downtown core. Major east-west and north-
south vehicular routes are only two blocks north and three blocks east,
respectively. It is on a bus route and has good access to several
large hotels, downtown retail and entertainment facilities and addi-
tional surrounding parkades. The site is contained on all four sides
by secondary traffic routes and the building's plan is rectangular
in shape closely following these strict confines. The building form is
rectangular and very box-like.

Basically, the centre is comprised of six levels--3 levels of
parking below grade for about 600 cars, and 3 levels of facilities

above grade. At ground level the main entrance, lobby, and passenger



drop off zone all occur on the south side of the site with smaller,
secondary entrance/lobby spaces at the north-east and north-west
corners of the building. Virtually all of the east and west sides of
the centre on all levels have been devoted to vehicular ramps for
service/receiving as well as access to the parkade. The entire north
side of the building at ground level consists of a service lane and
truck docks for kitchen receiving.

Principle facilities provided include a 33,000 square foot banquet
hall divisible into meeting rooms, 6700 square feet of additional
meeting rooms, a 7000 square foot cinema, 47,000 square feet of rental
space and a 70,000 square foot exhibition hall.

The rental space and concourse which occupy nearly all of the
second level, were included to increase the centre's economic feasibil-
ity.

The most unusual feature of the centre's design is the third floor
location of the exhibition hall and truck docks. Truck ramps travel up
the east and west sides of the building for nearly its entire length.
The architects chose this location for the building's major space for

a number of reasons. First, it was possible that the depth and size



of structure required to clear sban the exhibition hall could be re-
duced since it has no floor loading from above. This lowers struc-
tural costs. Second, it was felt thaf the ground floor did not con-
tain sufficient area for the exhibit hall, loading docks, a main Tobby
space, and a passenger drop off zone without reducing the area of the
exhibit hall below an economically feasible size.

The design concept for the centre has a number of distinct dis-
advantages. Due to the tight constraints of the site and the exhibit
hall's third floor location there is absolutely no possibility of ex-
pansion. The only expansion space of any kind would involve conversion
of the rental space on the second level. The exhibit hall's third
floor location has also caused some awkward circulation problems re-
sulting in a seemingly extravagant amount of space which it occupies.

Truck ramps from grade to the exhibit hall completely control the
east and west elevations limiting the possibilities for internal organi-
zation of spaces which require or could use natural light. This only
places a greater demand on artificial light.

In conclusion it would seem that the architects have probably ar-

rived at the best possibly solution for their site, but it certainly
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appears that this particular site was not the best one which could
have been chosen within Winnipeg's downtown core. It places severe

‘limitations on the design and future expansion of the centre.
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Winnipeg Convention Centre - Aerial View
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SCHEMATIC PLANS
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BACKGROUND

The city of Edmonton is ]ocated»in central Alberta, Canada,
approximately 350 miles from the Canada-United States border and 180
miles from the city of Calgary, the province's other major population
centre. The terrain in and around the city is essentially flat with
the exception of the North Saskatchewan River Valley. It meanders
through the city, generally, in an east-west direction and, in effect,
divides the city into two parts - north and south.

Edmonton's downtown core is centrally located within the city on
the northern edge of the North Saskatchewan River Valley.

The city's climate is quite harsh with hot summers, cold winters,
and temperatures of 75-85°F in summer and as low as -20 to -35°F in
winter. Precipitation is moderate year round with an annual average
of 12.8 inches.

During the past two decades Edmonton has experienced a tremendous
economic boom initiated by several major oil discoveries in its
immediate vicinity. Over the last decade alone, the city has had an
extremely large population growth from approximately 450,000 in 1970

to nearly 700,000 in 1979. Naturally with this economic boom came
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a construction boom that still continues, hastily trying to build
facilities for its expandihg population.

With this relatively new economic proéperity, Edmonton has
attracted a great deal of interest from the industrial, commercial
and financial centres in eastern Canada who are now rapidly relocating
within the city.

Due to this shift in economic importance from east to west,
Edmonton faces an urgent need for some form of trade and convention
centre with large meeting and banquet facilities which cannot presently
be provided by any of the numerous hotels within the downtown core. A
facility of this nature would be an asset to the city's continuing
growth, giving industry, finance and commerce a centre in which to meet
or exhibit, testing Edmonton's market potential.

But there is also a need to sew this centre firmly into the city
fabric. Some means to make it uniquely Edmonton's own, responding to
the city's more personal needs and cultural heritage. This resulted
in a concept to combine a cultural centre with a trade and convention
centre, found not only to be a new and exciting idea, but also feasible

from an economic point of view.
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In 1974 a Citizen'stdvisory Committee was appointed to study this

concept and report, not only on its economic feasibility, but select a

site and establish basic planning principles to guide the design of the

cultural and convention centre.

Site Selection

The committe reviewed six sites, all within the immediate downtown

core area. The sites were identified as:

Ve
2

b5
6.

The City Site

The Marlboro Site
Grierson Hill Site
Edmonton Labour Site
C. N. Site

Eaton Warehouse Site

The following criteria were considered in the analysis of each of

the above mentioned sites:

1.

Transportation
a) rapid transit
b) buses

c) roadways

107



d) parking

e) pedways
2. Proximity to major hotels
3. Acquisition possibilities
4. Area of site
5. Aesthetic appeal

Primarily due to location, sites 4, 5, and 6 were rejected. Their
analysis rated the desirability of the remaining three sites as being:
# 1: Grierson Hill Site
# 2: The City Site
# 3: The Marlboro Site
The following is a direct extract from the committee's report outlining
their final reasoning and decision of site selection:

"The Grierson Hill Site presents some very exciting develop-
ment possibilities for a cultural and convention complex. Its
physical characteristics are such that a structure can be designed
to take advantage of the slopeand thus gain considerable develop-
able area, while at the same time displace a minimum of present

commercially usable land. The consequent effect on the civic
tax revenue is obvious.

"Sites 1 and 2 are potentially ready for commercial redevel-
opment. The majority of Site 1 is owned by a Teading Edmonton
developer and a proposed new office tower is slated for Site 2.
There would be an estimated $600,000 per year tax revenue from
these two sites if they were developed to their highest and best
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use. There is no likelihood of this type of revenue from com-
merical development of the Grierson Hill site. In addition, the
land acquisition of site two is expected to be particularly
difficult, and both sites 1 and 2 present problems of relocation,
particularly with the Chinese community along 97 Street.

'The configuration of the Grierson site is such that its
potential for commercial redevelopment is limited. It is a very
narrow site and bank instability problems will likely make high
density development confined solely to the present contours rela-
tively unsound. The Planning Department is further concerned
that private redevelopment proposals might be expected to incorpo-
rate tall east-west slab orientations, which would create an addi-
tional problem - that of blocking a substantial amount of southerly
exposure, creating a dark canyon like effect. These factors,
coupled with a relatively great number of private owners, make it
reasonably unlikely that the Tand will be redeveloped in the near
future.

"Yet the site is ripe for development. Many of the buildings
are very old and in less than well maintained condition. Some of
the space is vacant as is some of the land itself. While the
character of the surrounding area is presently such that the ap-
pearance of the buildings may not be out of place, any redevelop-
ment on the north side of Jasper Avenue will certainly render this
site an eyesore. The view from the river valley is certainly not
at all enhancing.

"In short, civic redevelopment of this site may be the only
possibly alternative.

'"The site is in close proximity to all major hotels and
neither pedway nor rapid transit connections should pose a great
problem.

"Certain questions of feasibility were raised by the Adminis-
tration, mainly concerning a proposed connection of 97 Street to
the river valley. However, because of the severity of grades en-
countered in such a connection the Engineering and Transportation
Department does not recommend this connection be made, now or in
the future.

"There is a known problem with bank instability in the area of
Grierson Hill. However, experienced soil consultants, upon review
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of presently available information, see no reason why the site
could not be developed as intended. Certain special designs and
precautions will undoubtedly be required, and these can be
identified and overall feasibility confirmed at a minimal cost.

"Present City policy prohibits development of buildings below
a certain contour into the river valley. The Committee recognizes
that the development of this site may violate the policy per se,
but we feel it should not violate the intent of the policy. We
foresee a terraced structure flowing down the bank, featuring
open concourses and providing access to a park development below.
We expect the total project to include a park extending from the
lower level of the complex south down the bank to the river. The
complex will provide a tremendous aesthetic improvement to the
face of the bank, replacing a steep, ungrassed, debris-covered
incline, with a pleasing mixture of glass, masonry and greenery.
The observer will be able to look out from the building over the
beautiful river valley to the park across - the site of the new
Muttart Conservatory.

"It is the view of the Committee that the development of a
cultural and convention centre will provide a unique opportunity
for redevelopment of the Grierson Hill Site. It is our firm re-
commendation that the Administration begin immediately to acquire
and consolidate this site."14
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River Valley view from top of site
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proposed site ewmm——

Jasper Avenue ( Tookinag east toward site )
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Planning Guidelines

Working with the Grierson Hill site in mind, the committee
established several planning principles to guide the design of the
centre. The following is a direct extract from the committee's
report outlining these principles.

“The structure should provide minimum obstruction to the
view of the river valley from Jasper Avenue and the City Centre.
If possible, it should 'open up' the river valley to downtown
Edmonton.

Located at the intersection at the proposed 'Queen's Walkway'
(connecting Sir Winston Churchill Square with the river valley),
the proposed 'Heritage Walk' (joining the Queen's Walkway to the
Provincial Legislative building area), and the 'Capital City Park'
system, the Cultural and Convention Centre provides an opportunity
to create a focus for the connection of these features of the City
plan, and a logical access point.

The City requires a Convention facility to serve groups from
800 to 3,500 delegates, complete with exhibition and ancillary
facilities.

Many of the City's ethnic groups require a facility to provide
accomodation to encourage the formation of organizations capable
of sustaining their cultural heritage. Presently organized groups
that have inadequate facilities require accommodation to meet and
carry on their group activities. Larger groups that are not only
organized but have substantial physical facilities in the community
wish to support a central facility in which their culture will
be represented to the community as a whole.
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Convention facilities have been programmed to meet the
requirements of any local, regional, national or international
convention. Though these facilities have been programmed with the
primary intent of accommodating conventions in excess of 800
delegates, the flexible, multi-purpose nature of the facilities
will make them capable of accommodating trade exhibition, various
entertainment performances, large or small assembles, meetings
and social functions of any kind.

Major conventions are scheduled as far in advance as ten
years, the majority several years in advance, and never less than
a year in advance. Therefore, any time unscheduled space one
year in the future is available it can be scheduled for other
than convention activities. Conventions which fully occupy
the facility will occupy a minor portion of the annual convention
centre schedule.

The Cultural Heritage groups will use the Centre

1. As a meeting place which can be accommodated in the various
meeting rooms that wili be available when not in use for
conventions. Their activities are usually complementary to
the convention use as conventioners use them during the day
and Cultural Heritage groups require meeting rooms in the even-
ings. Also, convention activities will seldom use all meeting
facilities at once.

2. As a display, both static and dynamic, to illustrate to
conventioners and citizens alike the ethnic backgrounds and
interests of the peoples of Edmonton. An effort then must be
made to identify these activities and provision made so they
can happen with a minimum of difficulty. A central area is
programmed to accommodate basic office functions and storage
for basic operating necessities.

Visual Arts facilities will consist of a central location of

operation from which to display throughout the Centre. It is
intended that the public spaces and meeting rooms serve as galleries
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for display of local art and crafts. As these articles are
subject to theft and vandalism, provision must be made for their
security.

Canada's Aviation Hall of Fame is to be accommodated. This
space will consist of display gallery, a director's office, and a
small preparation room.

A1l the programmed spaces are to serve a multitude of functions
consequently they must have a built-in flexibility. This flexibil-
ity must include room shape and size, audio visual potention,
lighting and mechanical."15
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DESIGN
DEVELORPNMENT

PROGRAM

In 1976 the architectural firm of B. James Wensley Architects Ltd.

was commissioned to work with the Citizens Advisory Committee. Based

upon committee recommendations, the firm has written a complete but
lengthly design program for the Convention Centre. It includes area
breakdowns of any facilities as well as requirements for finishes,
ceiling heights, lighting facilities and storage, to mention a few.
For the purpose of this thesis, I have abbreviated many portions
of this program and supplemented others with interspatial relation-

ship diagrams not originally included. The program is as follows.
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Area Summary

A.

o2 O

G.
H.

Exhibition Hall

Banquet Hall

Meeting Rooms

Aviation Hall of Fame

Central Administration

Food Service

Support

Ancilliary and General Use

Total

Area Breakdown

A.

Exhibition Hall and Related Areas

1.
4"

(=) T & 4 B

[eo]

exhibit hall

wall panel storage
exhibitor storage
equipment storage
show manager's office
electrical storage

rest rooms

. concession stands/storage

64,500
43.450
38,700
20,250
12,200
18,100
34,800
43,750
274,750

50,000
400
600
5,000

400
1,500
2,000
1,600

Frl

FT

FT
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9
10.
el

Total

security office and holding

- operations room

coat check

B. Banquet Hall and Related Areas

8
Vo
3

i
10.

Total

banquet hall

wall panel storage
equipment storage
permanent storage
projection/translation
lighting control

rest rooms

coat room

stage

dressing/change rooms

C. Meeting Rooms

[
23

1 x 10,000 FT?

equipment storage (for 1.)

(2 x 5,000 FT?)

300
400
300
63,500

35,000
400
3,500
600
400
200
2,000
300
450
600

FT

FT

43.450 FT2

2

10,000 FT

400
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3. projection (for 1.)

wall panel storage (for 1.)

5. sound and light control (for 1.)
6. 1 x 10,000 FT? (4 x 2,500 FT%)
7. equipment storage (for 6.)
8. projection (for 6.)
9. wall panel storage (for 6.)
10. experimental theatre
11. 1 x 4,000 FT? (2 x 2,000 FT?)
12. 2 x 2,000 FT? (4 x 1,000 FT?)
13. 2 x 1,000 FT% (4 x 500 FT?)
14. 5 x 400 FT°

Total

D. Aviation Hall of Fame

1. exhibit hall

2. director's office
3. secretary/reception
4., workshop

5. theatre

200
200
100
10,000
400
200
200
5,000
4,000
4,000
2,000
2,000
38,700

17,500
200
150

1,000
1,000

FT

FT
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6.

Total

E.

storage

Central Administration

1=

S W

10.
11
12,
13.
14.
15.
16.

building manager
operations manager
conference

director of marketing/sales
general office
reception/waiting
comptroller/accounting
reception/waiting (for 7.)
staff washrooms

office storage
food/beverage manager
convention bureau offices
V.I.P. lounge

show manger's office
conference (for 14.)

reception (for 14.)

400
20,250

400
300
700
350
2,000
400
1,700
300
1,000
500
250
1,000
1,500
300
250
250

FT

FT
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{2/

Total

press room

F. Food Service

[
rat

9
10.

Total

production kitchen
serving

storage

waste

dishwash

staff washrooms/lockers
administrator's office
mobile bars

fast food mobiles

cafeteria

G. Support

1.

E~] w [AS]
. . .

loading docks
dock office
general storage

trash docks

1,000
12,200

6,200
3,000
2,500
400
2,100
1,000
500
400
500
1,500
18,100

7,200

100
1,800
2,000

FT

FT

FT

FT
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5. trash container storage

6. maintenance/custodial

7. carpentry shop

8. housekeeping storage

9. mechanical/electrical

10. central control room

11. electrical/mechanical shop

12. staff restrooms/lockers

Total

H.

Ancilliary and General Use areas
1. cultural and heritage preparation
2. visual arts preparation

first aid

S w

tickets/information

5. registration

6. building security

7. public washrooms

8. circulation/public space
9. vending machines

400
2,000
600
600
18,000
500
600
1,000
34,800

2,000
2,000
600
400
200
600
2,500
35,000
200

FT

FT
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10. public phones 250

Total 43,750 FT2
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EXHIBIT HALL AND RELATED AREAS

staff

hange

public staff
washroom washroom

entry/exit

coat
heck

concessio
Exhibit Hall

concessibn
storag

wall
storage

projec
trans. control

electridal
storag
trash
containgrs
maintenance
custodial
trash
dock
exhibitor
storage
exhibit hall
loading docks
show
manager
dock
office
equipment
storage
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BANQUET HALL AND RELATED AREAS

entry
projectifn
acilityes
ranslation
facilitjes
coat
stage
T room
stage Banquet Hall o
dfess
ro

wall
panel
storage

storage

permanent
storage

kitchen
facilities
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FOOD SERVICE AND RELATED AREAS

cafeteria e
ervery
receiving
dishwash T‘
banquet hall ;
Production Kitchen - % storage
) service fast food
office bars concessions

meeting rooms

exhibition hall
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SPATIAL SEQUENCE - PUBLIC

b

ticket booths

passenger
dropoff

lobby

security .

rinfonnation

e

’registratio

lounge/wait Hg

concessionss

W

public
washrooms

offices

.r administrat

aviation
hall of fa

(s

coat check 4

phones/vend
machines 1

’exhibition
hall

}banquet
hall
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rooms

=

by e
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storage |
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SPATIAL SEQUENCE - RECEIVING

cultural
heritage |

A

3

administratfion
storage

’ administrati+n

visual arts
preparation

panquet hall, L banquet
storage hall
general
storage
kitchen .
oading dock offic storage b kitchen
docks
trash &
J container
| storage | i
exhibit hall Iy
g b exhibition
storage hall
maintenanc
\ storage
concession y
concession
storage St [
L- housekeep{¢> .
storage . l
: aviation e
L‘ hall of fa Riation {
hall
ngntrol perimeter . l
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SITE ANALYSIS

The Grierson Hill site is not only very vertical in nature but

also very linear with a total length more than twice it's width.
Jasper Avenue and Grierson Hill Road form the site's north and
south boundaries, respectively with west and east boundaries being
a property line and the Grierson Hill - 101 Avenue intersection.
The site's south boundary (Grierson Hill Road) is somewhat flexible.
The city, realizing the site's constraining width, has consented to
a shift of Grierson Hill Road south, as required, to provide greater
site area.

The site has excellent views of the North Saskatchewan River
Valley, good southern exposure and is sheltered from cold northerly
winter winds by the downtown core and it's natural slope.

Major pedestrian and vehicular access occur at the top, or
Jasper Avenue side of the site with pedestrians arriving from a
nearby subway station, bus stops, or surrounding parkades.

Vehicular (passenger dropoff) traffic will come directly from Jasper
Avenue whichis the downtown cores major east-west route. Delivery

and support traffic, however, will most likely arrive on Grierson
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Hi11l Road which is a secondary route with considerably less traffic

and directly connected to the river valley freeways.
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CONCEPT

Early in the design process it became evident that, by
demands of both site and programmed area, the building would
infringe upon land across Grierson Hill Road, presently zoned
parkland. A desirable outcome would be a scheme that is advant-
ageous to both building and park. Simply stated, the initial
design concept became 'an integration of building and park that
enhances both.' I envisioned the building as a series of land-
scaped terraces extending into the lower parkland, softening the
transition between both, with building becoming an extension of

park and park becoming an extension of building.
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THE DESIGN

Access proved to be the critical organizational factor which
dictated much of the Centre's design. The only logical location for
the receiving docks was the bottom west corner of the site where
large trucks have easy access to both the site, and major freeways
via Grierson Hill Road. Functional necessity required placement of
the exhibition hall immediately adjacent the receiving docks. The
banquet hall's location (adjacent the exhibition hall) provides
greater flexibility allowing expansion of the exhibit hall from it's

2 area to an area pf 85,000 FT2 plus, capable of

moderate 50,000 FT
handliny even large shows.

However, major aublic access to the centre occurs at the top
of the site along Jasper Avenue placing the centre's principle
entrance a great distance from it's two largest spaces. A vertical
lobby (atrium) became a necessary means to link these lower spaces
with the centre's principle access point.

A terraced massing was suggested by the physical nature of the

site and further indicated nlacement of other facilities by their

size and area. The terraced atrium lobby echoes this theme.
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The transitional experience from upper to lower spaces is
significantly heightened by excellent views of the river valley and
lower park, while gradually ascending or decending through the
building. The experience created seems almost processional and
clearly emphasizes the convention centre's relationship to the
parkland beyond by the atriums obvious directional focus.

Lowering the centre's Jasper Avenue profile tends to reunite
the downtown core with the river valley by 'opening up' to it.

Grierson Hill Road has been rerouted south and bermed over

to maintain continuity of the buildings transition to park.
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