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I wish to dedicate this thesis to the memory 

of my close friends and fellow skaters who lost their 

lives in a trgic plane crash near 3russels, Belgium 

while on their way to the 19<51 World Championships 

in Prague5 Czechoslovakia. 

"For us who are left to carry on, the future 
presents a great challenge- perhaps the greatest that 
has ever confronted figure skaters in the United States. 
It is to close ranks, to dig in, and work harder than 
ever to develop our younger skaters to fill the great 
void that now exists. This will not be done quickly nor 
easily, especially since we have also lost some of our 
finest teachers. However, with the vigor and the 
devotion that is typical of our country, and especially 
of figure skaters, I know that all will work hard and 
harmoniously to carry on the high traditions exemplified 
by those who have passed the Supreme Test."^ 

1 Shumway, F. Ritter, "A Tribute to the U.S. World Teamr, 
Skating, Vol. , No, 5 (March 1961), p. 21. 
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PROPOSAL 

My thesis for the degree of Bachelor of 

Architecture shall be the design of an Ice Arena 

for Great Falls, Montana. The work will be divided into 

two parts. 

First Quarter (Winter quarter 19*54) 

1. Collect research material concerning the 
project 

2. Study and select a site for the project 

3. Present an analysis of existing conditions 
and a building program for the new building 

Second quarter (Spring quarter 19^4) 

4. Present a design solution of the ice arena, 
including all drawings and models 

5. Present a schematic site development plan 
showing the possible development of the site 
as a recreational center 





INTRODUCTION 

Figure skating is one of the most scientific 

of all sports, and the artistic division of skating. 

It is also the most difficult, requiring skill in 

plain sksting both forwards and backwards, a high 

degree of body control, and assiduous practice. 

Modern figure skating was influenced by an 

American named Jackson Haines (1840-1876). A ballet 

master, Haines combined dance movements with his 

skating, which gave a freedom of movement to skating, 

instead of the previous stiff and rigid style. 

The United States Figure Skating Association 

(U.S.F.S.A.) was founded in 1921 for the purpose of 

improving and advancing figure skating, to provide 

standards, to prescribe tests and rules for holding 

competitions, and to generally take all steps necessar 

to regulate figure skating through its membership club 

A steady increase of interest in the sport has been 

seen since the 1950's. The U.S.F.S.A. has at the 

present time approximately 1 JO member clubs. 



The Groat Palls Figure Skating Club had its 

humble beginning in '1957 when a few hardy skaters 

banded together on the ice of Gibson Lake. The late 

Charles P. Wells led the organization of the club. 

Since then the club has had a steady growth, and nov; 

has 240 members. 

Skating on Gibson Lake had its hazards along 

with its fun. For a few evenings there would be smooth 

ice and cool, clear weather* just perfcct for skating. 

Then there would come either a wind, depositing sand 

and sticks on the ice, or a snowfall, burying the ice, 

or a chinook, turning the ice to water. 

In February 19^-0, the city of Great Falls began 

planning its Civic Center. Two of the skating club 

members, irells and Stoker, appeared before the city 

council to advocate the need for an ice arena in the 

plans. Ls a result of their efforts, the present 

Civic Center Ice Arena was built. The skating club 

began their first season in the Civic Center in the 

Fall of 194-0. The 19^3 season begins the 26th con­

secutive skating season, * 

* Information was taken from an article written for 
the Great Falls Tribune in October 19^0 



What is broadly called Figure Skating, is divided 

into various divisions; these are school figures, free 

skating, dancing, and pairs. 

School Figures 

The elements of school figures are simple curves 

and turns which are done in the direction of motion and 

forced turns done against the direction of motion. There 

are four directions in whlOh the skate may go: outside 

edge, both forwards and backwards; and the inside edge, 

both forwards and backwards. Skated first on the right 

foot and then on the left foot to form full circles, 

these simple curves become the fundamental figure eights. 

Using these basic eights with various combinations of 

edge change and turns, the skater can perform 69 

combinations of figures. Each figure is given a factor 

value from 1 to 5 according to the degree of difficulty. 

Definite rules have been set down concerning the correct 

tracing of school figures on the ice. 

Free Skating 

The free skating is the spectacular and exciting 

part of skating, which is enjoyed by the spectators. A 

free skating program is a sequence of smooth harmonious 



dc.nce steps, jumps, spins, cmd turns which the skater 

performs in time, to music. The skater, performing in 

an interesting aud varied manner, interprets the feeling 

and mood of the music. 

Dane ing 

Unlike ballroom dancing, in which steps may be 

improvised, ice dancing is skated in a set pattern and 

with set steps. 

Pair Skating 

A pair skating program is very similar to the 

singles free skating program in its content and 

performance. An important element in pairs, which 

is not in singles free skating, is the lift. In this 

move, the man lifts his partner in the air while skating. 



• 

C  o l n d i i t i o n s  

C r e a t if |L g I 
A  N e e d  



CONDITIONS CREATING A NEED 

General 

At the present time, the only skating club in 

Montana is the Great Fr.lls Figure Slotting Club. I 

believe the reason there are no other clubs in the 

stc.te is the lack of adequate ice facilities. 3y 

adequate facilities, I mean an indoor ice arena which 

is equipped with refrigerating equipment, for freezing 

ice artificially, and operates year around. 

The of.l-r ' rsn- in outan", other tlrn thd one in 

Great Falls, which had such facilities was in Butte. 

Because of financial conditions, the city was unable 

to support the arena; with the closure of the Civic 

Center, the Butte Figure Skating Club disbanded. 

Since figure skating, like most sports, Is 

dependent on public support, it must promote events 

which will create interest in skating. The present 

facilities used by the Grert Fr.lls Figure Skating 

Club are of inadequate size for promoting such events 



as professional ice shows and sectional or national 

skating competitions 

Size 

The size of the present arena is 1601 x ~]6X . 

The United States Figure Skating Association has set 

the minimum size ice surface for holding sectional or 

national competitions at 185' x 65'• 

View 

The existing arena has the proper amount of 

seating capacity; however, about one-fourth of it 

affords poor visibility for the spectators. The seating 

along the sides of the arena, which should have the 

best view, are built at such a shallow slope that the 

view is blocked by the heads of spectators, and by the 

boards around the ice surface, Also, the circulation 

of people to the seating passes between the spectators 

and the ice, thus blocking part of the view,, (see Fig, 1). 

The balconies, do not offer a much better view. The 

seating is built at a, steeper slope, but the circulation 

still passes in front of the spectators. In addition, 

the end of the rink is directly below the edge of the 



balcony, which leaves an area at the ends of the 

rink hidden f1om die view of spectators seated in 

the balconies, (see Fig. 2). 

Lighting 

The ice arena is unable to take advantage of 

any natural light. The west wall has eight very large 

windows which must renain covered by curtains in 

order to prevent the afternoon sun from shining on tho 

ice and softening it. The windows and doors on the north 

and south ends of the arena let in little light, and 

what light is let in, causes undesirable reflections 

and glare on the: ice. 

The artificial lighting is also inadequate, The 

lights are placed in. rows in between the steel trusses; 

this arrangement of lights creates shaded strips of 

light and darkon the ice. This uneven distribution of 

light on the ice makes the tracing d.f school more 

difficult. 

Ice Surface 

The present methods of re-surfacing the ice are 

unsatisfactory; not only from the standpoint of quality, 

but also from length of time invoved. The present 



Pig, 1 Seating along the sides 

Fig. 2 Seating in the balconies 



procedure is as follows: first the ice is swept with 

a broom to remove all loose snow. This process takes 

about 15 to 20 minutes. After this the ice is then 

flooded by using a tractor, which pulls a canvas bag 

full of hot water over the ice. This method does an 

uneven job of flooding; some spots are missed while 

other areas get too much water, /.bout 15 minutes is needed 

to flood the ice, after which the water takes about 

20 minutes to freeze. Because of the time involved, the 

skating club en not have more than one figure patch an 

evening, since each patch requires clean ice. 

The figure skating club must have new adequate 

facilities if its members are to be able to compete 

with other clubs on a national level. These new facil­

ities would bring greater popularity to ice skating as 

a healthful and enjoyable fon of recreation. 



. r  



LOCAL CONDITIONS 

Geo^rr.phicrl 

The site of the new ice r.renr. is located in 

Grer.t Frlls, Montrnr,. The city of Grert Fnlls is located 

.".stride the mr.in stem of the Missouri River r.t its 

confluence with the Sun River, of latitude 47° 29' N 

r.nd longitude 111° 21' W3 rt r.n elevr.tion of 5325' • 

Except to the north r.nd northeast, the city is 

encircled by mount r. in ranges, which lie r.bout JO miles 

r.w"y from er.st to south, 40 miles to the southwest, rnd 

60 to 100 miles from west to northwest. 

Climate 

Topography Pi r.ys r.n important prrt in Great 

Falls' climr.te, which is described as moderate. 

Summertime in the area is quite pler.sr.nt, with 

cool nir:hts, modcrrtely warm r.nd sunny drys, ̂ nd very 

little werther that cr.n be called hot or humid. In 

the summer, the average temporr.ture is 6p.0° F. 

Freezing temperatures do not occur in July or August, 

very rr.rcly in June, rnd are observed only on twe or 



throe days in the usu^.l Hay or September. Frost 

occurs frequently in April and October. 

Winters are not as cold r.s might be expected 

of a continental location at this latitude, largely 

as a result of the "chinook" winds for which this area 

is noted. The average temperature during the winter 

is 23.6° F. While sub-zero weather is experienced 

normally several times during the winter3 the coldest 

weather seldom lasts more than a fev; days at a time. 

As a result of recurring "chinooks" throughout the 

winter season, snow seldom lies on the ground for more 

than a fev? days. In f^.ct, the ground usually is bare, 

or nearly brre of snow, most of the winter. 

Pe_rc ipitation 

Although Great Falls' average c\nnur\l percipi-

tation is 14,40 inches, about 70% or nearly 10 inches 

of it falls during the months from April to September. 

Most summer rainfall occurs in showers or thundershowers; 

while snow fr.lls during late fall, winter, and early 

spring. 

I 
J 
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SITE CONDITIONS 

General 

When considering P. site for the ice arena, I 

felt thr.t wherever it wn.s located it should be an fir en. 

with the potential for development as a recreational area. 

I selected the Park Island, because it is an island and 

as such it would remain as a recreational rrea, free 

from the encroachment of housing developments which are 

rapidly extending south along both sides of the Missouri 

River, 

The Park Island is the property of the city of 

Great Falls and is the largest of three islands located 

in the vicinity of Great Falls; it contains 45,81 acres, 

(Sec Fig. 4), 

At the present time the island is leased to 

tho Boy Scouts of America for camping and recreation. 

Orientation 

Since the site is an island, it faces all 

directions. The island is roughly oval in shape and 

projects to a point at the north and south ends. The 
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long dimension of the island lies in a north-south 

direction, (See Fir, 5). 

Orientation of the building will be r.n important 

factor in the design of the ice arena. Natural light 

would be the most ideal type of lighting; but the 

orientation and the sun angles ( See Pig. 5) must be 

thoroughly checked so the sun does not shine directly 

on the ice, because that part in the sun bCcOTCCa soft 

and the rest remains hard, making a poor surface for 

skating. 

Adjacent Environment 

Across the west channel of the Missouri River 

is located the Meadowlar!: Country Club golf course. 

The golf course is relatively flat and has only a few 

trees. On the east side of the river the ground rises 

steeply; this area is called Prospect Heights Addition. 

See Figures 6 & 7. 
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Pig. 5 Aerial photo 



Fig. 6 Yiew of golf course 

Fig. 7 View of Prospect heights 



Topography, Vegotation, and Natural Features 

Tho site is relatively flat, with only riinor 

variations in elevation. The elevation of the river 

is about 5' below the level of the island. The Missouri 

River flows around the island from the south to the 

north. The island's vegetation consists of elm and 

Cottonwood trees, dense shrubbery along the river banks, 

and grass. During the winter months the river is part­

ially covered with ice; however it does not freeze over 

completely and the ice does not get thick enough to 

walk on. See Figures 8, 9? 10, & 11. 

Soil Analysis 

To date, there have been no known soil borings, 

strata tests, or loading tests taken on the site. 

However, the soil in the country club area consists 

of sandy-clay and gumbo; since there is no evidence 

to indicate that the island is any different, I will 

assume that the soil is sandy-clay and gumbo, and that 

it has adequate values of bearing and stability. Ground 

water can be reached at a depth of approximately 6' or 

just slightly below the level of the river. 



Pig, 8 Yiew of island 

Fig, 9 View of island 



Fig® 10 View of island 

Fig. 11 View of island 



Zoning Regulations 

Park Island. is City owned Park Property. The 

island r.t the present time is outside the city limits; 

therefore no zoning control or restrictions r.re placed 

upon it. A new county zoning district, which would 

include the islr.nd, is being planned. It is anticipated 

that the land will be zoned for Park purposes; this 

would restrict the construction to government ovmed 

recreational buildings. 

I am assuming, for the purposes of this report, 

that the Great Falls Skating Club has already purchased 

the island, and has had it zoned Local Business Use. 

Prevailing l-'inds 

The prevailing winds arc from the southwest. 

Although the average wind speed is relatively high 

(15.9 m.p.h.), extremely strong winds (over 70 m.p.h.) 

seldom are observed. 



Immediate and Distant Jfiews 

The view to the north looks down the river to the 

"arden Bridge and the city center in the distance. To 

the northwest and west, the view looks out across the 

Country Club golf course, with the plateau callcd 

Gore Hill in the distance. The view to the south looks 

up river to the wooded areas along the river bank. 

Figures 12, 1J» 14, and 15 shew the views in each 

direction. 

Availability of Utilities 

There are no existing utilities on the island. 

For the purposes of this report, X will assume that 

all utilities, which are available in Prospect Heights, 

would be furnished to the island. Gas and electricity 

(both 110 v, and 440 v.) can be supplied with little 

trouble. To provide the island with sewer service, it 

would mean building a force main and r lift station 

in order to connect to existing sewer lines. Although 

costly, this type of installation is necessitated by 

the high water table on the island, which eliminates the 

possibility of a septic tank and drainfield. The water 



Pig® 12 View to north 

Fig. View to west 



Fig© 14 ¥iew to southeast 

Pig, 15 View to south 



line would have to be run under the river; this would 

also be costly. The water needed for the refrigerating 

equip"'lent can be pumped fro*4 the river. 

Traffic Patterns 

Access to the island would be by a bridge, which 

I will assume has been built, Park Drive, which parallels 

the river] and 10th Avenue South provide easy access from 

all pr.rts of the eity, 10th Avenue South is a main east-

west arterial highway, while Park Drive is a secondary 

paved road. The arrows shown on Pig* 4 indicate the 

routes of access to the island. 





FUNCTION OF THE BUILDING 

General 

An icc arena has one main function, which is 

to provide an ice surface upon which the sport of 

skating can be performed. The ice surface and the 

seating surrounding it, constitute the major area 

of the arena. 

Permanent ice skating arenas are becoming more 

and more popular with sports-minded people. Ice skaters 

need no longer depend upon the whins of nature for their 

enjoyment. Freezing rinks artificially allows the skating 

season to begin earlier, to continue without interrup­

tion, and to last longer. Therefore, probably the 

most important item that must be considered in the 

designing of an ice arena is the ice surfacc and the 

refrigerating equipment. This equipment makes it 

possible for an indoor arena to operate year around; 

without it, the arena could not function. 



The circulation of people within the arena 

can be divided into J parts: 1) the general public, 

2) the skating club members, and jj) the maintenance 

personnel. 

Primarily the ice arena will be used by the 

members of the club and their families. The members 

of the skating club will be using the arena quite 

extensively. Figure rkaters will spend an average 

of from 4 to 5 hours a day practicing During these 

practice sessions, either one or both parents are at 

the arena watching. 

The general public will use the arena only 

occasionally; as spectators for ice shows or skating 

competitions and as skaters during public sessions. 

The maintenance personnel must check the iech~ 

anical equipment periodically, and resurface the ice 

after each skating session. 

The functions of the individual spaces within 

the arena will be discussed in the section "The 

Building Program". 
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AESTHETIC CONSIDERATIONS 

General 

Skating is a sport associated with ice and 

chilly temperatures* The cold, freezing temperatures 

associated with outdoor skating are a thing of the 

past. Today, the indoor arenas are kept at a comfort­

able 50° F. The skater is able to dress comfortably, 

and thus is not hampered by excessive clothing. Figures 

16} 17? 18, 19t and 20 show the typical dress of 

figure skaters. 

Figure Skating is a sport of contrasts; the 

school figures are. skated with graceful movements 

of precision in an atmosphere of quiet concentration, 

whereas free skating is done with an exuberance of 

energy in an atmosphere of exciting activity. 

The concept of the building should capture the 

feeling and excitmerrt of activity, while providing 

a warm, inviting atmosphere for concentrated practice. 

This type of atmosphere seems essential, since the 
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skater will be spending r.s many as 5 hours a day there. 

There is also a functional requirement which will 

greatly influence the concept of the building; an 

ice surface 18^' x 85' with seating for $000. people 

around it. These requirements indicate a stadium-like 

plan. 

The site, bein^ an island, seems like a place 

where cne can express the special nature of this 

absolutely independent building. Being isolated from 

the surrounding environment by the Missouri River, the 

island allows the arena a freedom of individual express­

ion because there are no other buildings to influence 

its character. The island is locr.ted next to the 

Country Club golf course and close to the Broadwater 

Bay boating facilities. This location has great potential 

for development as a recreational area. The existing 

landscaping should be retained as much as pcssible, 

and be incorporated into the site develop lent. 

The interior space should have a feeling of 

luminosity and lightness. It should have the feeling 

of being airy and open, like an outdoor arena. 

-J4-



To create this type of atmosphere, the selection of the 

materials will be an important factor. 

The materials used in the arena should be selected 

so that they complement the ice surface. The ice is a 

smooth, hard, and cold material. The materials used 

might either have similar or contrasting characteristics 

For example, concrcte is a hard, cold material; it can 

either be rough or smooth depending upon its texture. 

Stone is rough and hard, and can be warm or cold depend­

ing upon the color of the stone. These materials have 

similar characteristics to the ic^. A material which 

contrasts to this is wood; it is a relatively soft, 

warm material which may have a rough or smooth texture. 

Color can play an important part in creating the 

proper atmosphere. The use of warm colors in the area 

around the ice surface would give the psychological feel 

ing that the temperature is warmer than it actually is. 

Color determines the mood which an area will have; for 

instance, dull, drab colors are depressing. Therefore, 

to have a mood of joy and excitment, it is essential 

that the colors be bright and cheerful. 
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BUILDING PROGRAM 

General 

This program is general in scope find is by 

no means unchangeable. The sizes and relationships 

of areas are only a tenative guide for use in the 

preliminary design stage. 

The building program has been analyzed by 2 

different methods. First, the building program outline 

which gives a brief description of the function of 

each room, its size, and the areas adjacent to it. 

The second method is the flow diagram, which shows 

the relationship of one area to another. 



BUILDING OUTLINE 

Entry-

There are two distinct groups that will be 

using this ice arena; the entry must provide for 

control of access to the areas serving the general 

public and the members of the skating club. 

Size 

Area: 550 sq. ft* 

Adjacent public areas 

Ticket sales 

Skate shop 

Arena manager's office 

Rest rooms 

Access to seating 

Adjacent club areas 

Club secretary's office 

Dressing rooms and lockers 

Instructor's offices (2) 

Access to observation area 

Access to icc surface 



Ticket sales 

During ice shows or public sessions, admission 

would be charged. The public would purchase their 

tickets here. 

Size 

Area: 50 scl* ft* 

Adjacent area 

Entry-

Skate Shop 

This area would sell excessories needed by 

the skaters; such items as shoe laces, girls tights, 

mittens, sweaters, skating skirts and dresses, and 

other sports wear associated with skating. Rental 

skates for use by the public would be furnished. The 

shop would take orders for custom-made skates, but 

would not sell stock skates. 

Size 

Area: 400 sq. ft. 

Adjacent areas 

Entry 



Arena Manager's Office 

From this office the manager controls the arena. 

He controls the refrigerating equipment, the ice re­

surfacing, and the general maintenance of the building. 

Size 

Area: 1^0 sq. ft. 

Adjacent areas 

General public areas 

Access to mechanical room 

Access to resurfacing machine storage 

Club Secretary's Office 

The secretary of the club needs a small office 

for keeping records, writing correspondences, and 

organizing the skating schedules. 

Size 

Area: 120 sq. ft. 

Adjacent arecs 

Arena manager1s office 

Access to general skater's area 



Dressing Rooms and Locker Facilities 

Separate areas are needed for men and women. 

The skaters use this area for storing their skates, for 

putting on or changing their skates, and for changing 

clothes. During competitions or ice shows this area will 

be used for putting on and changing costumes. 

Size 

Area: allow approx. 8 sq. ft. per locker 

Ad jacent areas 

Entry 

Access to ice surface 

Access to Multipurpose club room 

Instructor's Office 

The skating instructor spends most of his day 

in the arena, giving private lessons or supervising 

and instructing the Club's groups. During the times 

in between lessons, he needs a place to go to relax 

and get warm. 

Size 

Area: 120 sq. ft. 



Instructor's Office (cont.) 

Adjacent Areas 

Entry-

Access to ice surface 

Access to Multipurpose club room 

Ice Surface 

This area is the major area in the building, 

since all the activity which occurs during skating 

taires place on this area. The construction of this 

area will be explained under the mechanical section. 

Size 

Area: 185' x 85' 

Adiacent areas 
... .1; - - —... ... 

Dressing rooms and lockers 

Instructor's office 

Storage area for resurfacing machine 



Spectator Seating 

The purpose of the grandstand is to provide 

an audience with a good vie w of a performance under 

comfortable conditions. The view is affected by both 

the distance to the action and the obstructions in 

the line of sight* 

Size 

Area: allow 4*2 sq. ft. per person 

Adjacent areas 

Entry 

Public rest rooms 

Observation Area 

Parents spend alnost as much time in the arena 

as do the skaters. They need a warm area where they 

are able to sit and relax while watching the skaters 

practice. This area should have a view of the entire 

ice surface. 

Size 

Area: Can be combined with Multipurpose 

club room. Seating for 15-20 people. 



Observation area (cont.) 

Adjacent areas 

Multipurpose club room 

Entry 

Multi-purpose Club Room 

This area is just what the name implies, an 

area of multi-purposes. It serves as an area for 

skaters to lounge in and warm-up during their periods 

off the ice. The area will serve as a banquet room and 

social room for parties. The skating club wil1 conduct 

its business meetings here. During competitions, it 

will be the center of activity, with the area being 

used for registration, organizing the events, and posting 

the scores of the various events. 

Size 

Area: 2000 sq, ft. 

Adjacent areas 

Observation area 

Small cafeteria 

Storage for tables and chairs 



Small Cafeteria 

Provides facilities for serving grilled 

sandwiches, and soft and hot drinks. 

Size 

Area: 600 sq. ft. 

Adjacent areas 

Multi-purpose club room 

Storage Area For Ice Resurfacing Machine 

This machine is a driven vchiclc appro::. 8'-b" 

vide, 12'-0" long, and 7'-0" high. The machine shaves 

the loose snow off the ice, picks it up, melts it, and 

uses the water to resurface the ice. 

This storage area should have an industrial 

type door for access to the outside. The area should 

be immediately adjacent to the ice surface. 

Size 

Area: adequate for storing and maneuvering 

the vehicle. 

Adjacent areas 

Ice surface 

. ,Jj Jj , 



Music Room 

Music is an integral part of skating. The 

skater uses music to free skate and danco to. The 

room should contain a turn table, tape recorder, and 

equipment for cutting records. The arena will require 

a speaker system to achieve the proper acoustics. 

Storage space for records and tapes is necessary. 

Size 

Area: 100 sq. ft. 

Adjacent areas 

Indirect connection with ice surface 

Skate Sharpening Room 

Sharpening figure skates is a delicate operation 

requiring special skill and equipment. A special 

electric driven, rotary stone is used. The room will 

need a work table upon which this machine will be 

mounted, storage areas for skates, tools, and other 

Equipment. 

Size 

Areas 1^0 sq. ft. 



Skate Sharpening Room (cont.) 

Adjaccnt areas 

Easily accessible from areas used by-
skaters , 

First Aid Room 

Serious accidents seldom happen, but minor 

injuries requiring treatment occur occasionally. 

Size 

Area: 1^0 sq. ft. 

Adjacent areas 

Close proximity to the ice surface 

Miscellaneous 

Provide public rest room facilities as required 

by building code. 

Provide storage areas as needed. 

Provide maintenance facilities. 



\ 

Mechanical Equipment Room 

The mechanical equipment consists of the 

refrigerant carrying pipes and floor construction 

for the ice surface, the refrigerating machinery, and 

a chemical solution. 

Rink Base 

The ice rink grid consists of numerous closely 

spaced pipes, either 1" or 1-~M in diameter spaced on 

5 to 4> inch centers. These pipes are embedded in a 

concrete floor slab upon v/hich the ice is made. 

The floor construction consists of a concrete 

slab poured on the ground, upon which is placed 2" of 

rigid insulation. The pipes are supported by J" herring 

bone supports and are embedded in a 6" concrete slab. 

Between this slab and the insulation are placed 5 

sheets of mil-thick polethylene and a layer of talcum 

powder to facilitate expansion and contraction. A 1 

terrazzo floor is used as the finished floor. 

u refrigerant is use d to cool a brine solution 

which in turn cools the slab and the water on it. 



Brine Solution 

The freezing solution (brine) which circulates 

between the grid and refrigerating equipment serves 

as a heat absorber. It draws and carries away heat 

from the rink, to lower the water's temperature to 

below its freezing point. The heat absorbed by the 

solution then goes to the refrigerating system which 

removes the heat and sends the rechilled fluid back 

to the rink. Once the sheet freezes, only the heat 

absorbed by the ice from the atmosphere, from the 

skaters, and from the ground needs disipated. The 

amount of chilling solution depends entirely on the 

amount of heat to be removed and the rate at which 

it must be removed. The chilling solution is a calcium-

chloride brine. 

Refrigerating Machinery 

This equipment consists of 5 reciprocating 

compressors, of which 2 are used to make the initial 

freeze while the third maintains the ice. Driving 

each compressor is a 125 hp., 3 phase, 60 cycle, 

440-volt motor. 



Mechanical Equipment Room (cont.) 

Size 

Area: 1500-2000 sq. ft. 

Adjacent r.rec.s 

Ice surfr.ee 

Generr.l Areas 

Public parking for oQO cars 

Presonnel parking for 15 cars 

All necessary access roads 

Size 

Area: See figure 21 



Fig. 21 Minimum Parking Dimensions1 

JJriit (E) Unit (S) 

Recommended stall and aisle dimensions for cars 

A Dir. of parking B C D S Area per car 

90 back-in S'-O" 18'-0" 22'-0" 58»-on 252 sq. ft 
60 back-in 8'-0n is'-io" 17'-2" 55*-oB 254 
45 back-in s'-o" 17'-2" 12'-8" 47'-0" 2 66 
90 drive-in 8'-6" 18'-0" 22'-0" 58'-0" 247 
6o drive-in 8'-6" is'-io" 18'-4" 56'-0" 270 
45 drive-in 8«-6" 17'-2" 121-8" 47'-0" 282 

Use 8"-6" for self-parking and 81-.0" for attendant parking 

1 Rams«y and Sleeper-, Architectural Graphic Standards, John 
Wiley and -Sons Inc., N. Y., (195^» 5th edition), p. 611 
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ECONOMIC CONSIDERATIONS 

General 

With only the proposed program determined, 

I can only estimate the probable coot of construction. 

This section on economics will be divided into 

5 parts: 1) initial cost, 2) operating cost, and 5) 

Income. All costs are figured on a yearly basis. 

Initial Cost 

Cost of building construction ^125*000.00 

Cost of mechanical equipment 

(includes rink piping, headers, 

and refrigerating equipment) at 

$6.00 per sq. ft. of ice 

surface $100,000.00 

Cost of parking facilities and 

access roads at ;j>1 .40 per sq.yd. § 25,000.00 

Architect's fee at 6 % of cost $ 15,000*00 

Total §265,000.00 



Initial Cost (cont.) 

Cost of land and utilities is not figured r.s 

part of this analysis. 

Financing 

In order to finance a building of this type, 

50 % of the total cost must be in cash capital. The 

remainder of the cost would be financed through a loan. 

The cash capital would be collected from 

donations and other promotional events. 

The loan would be paid back over a period of 

50 years. The interest rate would be 6 fo. This would 

mean making an annual payment of St7>>20.00 (includ­

ing principal and interest). 

The life of the building is estimated at 40 

years. Therefore, depreciating the cost of the building 

over this period of time amounts to an annual figure of 

16,250.00 which must be added to the cost of operation. 

30 % capital 

Amount of loan 

Total cost $265,000.00 

S 79,500.00 

$185,500.00 



Operating Cost 

Elcctric pov/er (at 1^0 K'.JH per day) 0 8,000.00 

Heating 0 2,000.00 

Building maintenance $ 500.00 

Equipment maintenance $ ;500.00 

Gas and oil $ 150*00 

Salaries 

Arena manager 0 6,000.00 

Engineer 0 5»&00.00 

Club secretary 2,000.00 

Senior professional 0 2,400.00 

Junior professional ^ 1,200.00 

Depreciation 0 6,250.00 

Payment for loan -^17 ?^20.00 

Total 051,920.00 

Figures for taxes and insurance have not been 

included in this analysis, because they will vary 

depending upon the construction of the building. 



Income 

Memberships (based on 400 members) 

Seniors (at 9*50 Per 7r«) w 975*00 

Intermediates (at *>17.50 per yr.) 0 1,750.00 

Juniors (at 15.00 per yr.) 0 5>750.00 

Dance sessions (at ̂ 10.00 per yr.) 2 500.00 

Patch sessions (at $10.00 for 1st 

and $7.50 each additional) 5 2,000.00 

Unlimited time (at ̂ 2^.00 per yr.) w 400.00 

Professional ice shows (5 per yr. for 

5 performances each; ticl.cts at 

«}2.50 per seat; based 011 75 7° 

attendence; profits are divided 

a 6̂ -55 7° basis. $1 6,875*00 

Local ice show 

Children (at .50) 1 ?750.00 

Adults (at ,J1 .00) ) 2,100.00 

Public skating 

Children (at > #50) 0 7>500.00 

Adults (at 01.00) ^12,000.00 



Inc omc (c ont.) 

Skate rental ( based on 12 % of 

attendance at $ .75) $ 2,400.00 

Skate sharpening and repair 

(based on % of attendance 

at 0 .75) ^ 1>000.00 

Rink rental (to private groups, 

based on 10 rentals a year at 

^100.00 each) 0 1,000.00 

Advertising and sponsorships w 1,500*00 

Total 055>500.00 

The above analysis is to be used only to give 

an indication of completed construction costs to 

the client so that a budget may be prepared. 
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