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Introduction 



Piano Theater Center 
The scope of this project involves the development of 

a "Theater Center" for the city of Piano, Texas. The 

construction of such a facility will be a boost to the 

cultural integrity of Piano, in addition to the residents 

of the north Dallas area. 

Dallasites have always been avid supporters of theater 

activities. Several dinner playhouses, the State Fair Music 

Hall, the Dallas Theater Center, and many small theatrical 

groups in the metroplex are patroned by Dallas audiences. 

Most of the population of Piano is made up of average and 

above-average socio-economic groups, many of whom lived in 

Dallas in the past but joined the mass migration to Piano 

and other north Dallas suburban areas. Piano is the fastest 

growing of these suburban communities. There is no question 

that cultural enthusiasts in this region will support an 

effort to bring a Theater Center to the area. At this time, 

a facility such as this does not exist. 

The client for this project will be the city of Piano. 

Members of the Chamber of Commerce have shown great interest 

for such an event. The Piano Independent School District 

is also interested in such a project and has offered to help 

get the project underway. The school district is interested 

in using the facility for at least one musical production 

per year which will include students of all ages as its 

cast. With the school district working in conjunction with 



the city to operate the theater, they will be able to obtain 

a few state funds to help support it financially. While 

the theater is not being used by the school district, it will 

be used by an "in-house" professional theater group. In 

addition, it will operate as an intern facility for graduate 

students of the Theater Arts, much like the program sponsored 

at the Dallas Theater Center. 

The site chosen for this project is located in Piano, 

Texas, a suburb just north of Dallas. This part of the Dallas 

metroplex will serve the school well because of the large 

number of "above average" and "upper-income" socio-economic 

groups that inhabit the area. It is these groups, because 

of their tendencies to be more educated and culturally apprecia

tive, that make this location so attractive. 

The site is beyond the reaches accomplished by urban 

growth thus far. Only farm roads run adjacent to the site, 

but major thoroughfares into Piano and Dallas are nearby. 

The site features a rolling topography, a pond, the White 

Rock Creek, and various forms of vegetation. Future land use 

maps indicate the adjacent lands along the White Rock Creek 

are to be used for park lands and other various recreational 

activities, so this site and project fit into the future plans 

for the development of Piano. 

The theater complex is to contain a main theater for 

the large spectacular events (seating 800), a smaller reper

tory theater for the more intimate visual and audio presenta

tions (seating 150), management and ticket offices, and the 



typical backstage areas that include various shop spaces 

and production personnel areas. 

The following program is a careful study and description 

of activities, the ways to accommodate these activities, and 

the nature and substance of relationships. It is to enable 

the planner or designer to understand the essence for which 

he is planning or designing. 

A project such as this will allow a thesis student to 

demonstrate what he has learned and how he has progressed 

at Tech. A theater offers a challenge to a designer because 

of its many needs, expectations, problems, and varieties in 

form. The functions are unique compared to those of other 

buildings, so the forms will reflect this uniqueness. 



Background 



Introduction to Backgroxmd 

The background statement involves the documenting of 

information concerning the circijmstances that surround the 

project. The background of this program will investigate 

the environments having an impact on the manner in which the 

functions of the facility take place. Emphasis on these 

issues will be in terms of past, present, and future. Concen

tration on the future will be of special concern since one 

designs and plans for the future. 

The topic of this thesis program is entitled a "Piano 

Theater Center." This leads to the need to study the different 

elements surrounding this phrase. 

First, "Piano." will be studied. Because the city of 

Piano is the client for this project, it becomes necessary 

to understand the ingredients that make up the city and the 

characteristics of its inhabitants. A thorough investigation 

of the elements that make up the city of Piano is documented 

in the External Background chapter. The issues directly 

related to the thesis project will be documented in the 

Internal Background chapter. 

The next word to be examined will be "Theater." This 

will comprise a study of those elements that are involved 

with the functions of the theater. From this study, the needs 

of the theater will be discovered. 

Next to be studied will be the meaning of the "Theater 

Center," and how it will relate to the city of Piano and the 

North Dallas area. 
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This will lead us to a study of the entire thesis 

phrase--"Plano Theater Center." 

At the conclusion of the "Background" investigation and 

documentation, the goals and objectives concerning the "Piano 

Theater Center" will be evident. They will be disclosed 

following the "Background" chapters. 



External Background 

8 



History 

After Texas had won its independence, families started 

to move into the north Texas regions where stories had been 

told of a "promised land." What they found, however, was an 

unpredictable wilderness with warlike Indians, raging river 

crossings, and a scarcity of ample drinking water. These 

were just a few of the hardships that the early settlers 

around north Texas faced. 

The Indian threat forced people to live close together 

where they could offer each other protection. A community 

was formed in 1845, and in 1846 the people chose the name 
2 

Piano, in reference to the Spanish word meaning "plains." 

Piano grew at a tedious pace during the 1850s, but the 

arrival of small businesses was attracting more people. The 

main attention after their cabins were built was to erect 

churches and schools. These attempts to grow would soon be 
3 

halted with the coming of the Civil War. 

The growth of Piano was at a standstill during the war, 

but after, new people from the north as well as the south 

came to start thexr Ixves over again. 

The coming of the Houston and Texas Railroads in 1872 

insured prosperous growth for Piano. People began to flock 

to Piano. Roads were being graded in all directions, bridges 

were erected, and businesses were moving there to be close 

to the rails. The railroad brought wealth and prosperity 

to the community. 

In 1881, a fire destroyed 52 buildings. This called 
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for a reconstruction period. Building and business flourished 

in the 1880s. Almost anything could bought in Piano. 

So, Piano had found itself as an agricultural trade center 

and stayed that way until the economic character of Dallas 

County began to change to an urban industrial base in the 

1930s. 

World War II triggered an industrial expansion that also 

led to a suburban expansion. This growth is still in progress 
Q 

today. 

The recent acceleration of growth northward from Dallas 

has had a significant impact on the rate of population increase 

in Piano. The availability of land in the Richardson and 

North Dallas areas has created a shift of development emphasis 
q 

to the Piano area. Piano has welcomed this growth and trends 
are pointing toward a continued growth. 

Location 

Piano is a city of about 66,000 residents located within 

20 miles north of downtown Dallas. It is in the southwest 

part of Collin County, which is in north central Texas and 

is a component of the ll-co\anty Dallas-Fort Worth SMSA 

(Standard Metropolitan Statistical Area). The location of 

Piano in relation to the major metropolitan areas of Texas 

and the Southwest is shown in Figure 1. The location of Piano 

within the Dallas-Fort Worth Metroplex is shown in Figure 2. 

Piano is tied to the Dallas-Fort Worth area by U. S. 

Highway 75 (Central Expressway). As the community has 
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grown, there has been an increasing dependence upon it. 

This high capacity thoroughfare access (to and through 

Dallas) has been a major factor stimulating the growth of 

Piano and its sister city (Richardson) to the south.''"•'• 

Climate 

The climate of Piano is temperate with a range from 

an average of about 44 degrees in the winter to about 84 

degrees in simmer. The average annual precipitation for 

the Piano area is about 37 inches during the 1970s.'''̂  

Sudden changes in the level of humidity and temperature 

changes of 20 degrees or more in less than an hour are 

common, especially during the winter. In the summer sudden 

high temperature changes come from the south, accompanied 

by fair skies, southwesterly winds, and dry air. These 

rapid, extreme changes and the area's normal mild weather 

are both characteristics of Piano's location. It lies in 

the far north portion of the humid subtropical belt that 

13 extends northward from the Gulf of Mexico. 

Rainfall is heaviest during April and May and lightest 

during July and August, the hottest months. Much of the 

area's rain occurs during thunderstorms and falls heavily 

for short periods. Because of this, the runoff is rapid and 

not all moisture is absorbed by the soil. Snowfall is rare 

and is considered insignificant as a source of moisture. 

The sun shines annually about 66 percent of the time. 

The average length of freeze free period is 237 days per 

15 year. 
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The following tables depict the climatological informa

tion of the Piano area. The information shown concerns: 

Table 1: average temperatures; Table 2: monthly precipita

tion for the area since 1970; and Table 3: average relative 

humidity and wind speed and direction. 

Soils and Topography Characteristics 

Soils 

The general soil types in the Piano area are shown in 

Figure 3. Practically all of the Piano site occurs in the 

Houston Black and Austin soils with some of the Rowlett 

Creek Valley being classified in the Trinity-Catalpa soils. 

The Houston Black Clays are a predominant soil type 

across the Blackland Prairie Region of Texas. This region 

is an elongated strip of land extending from near San Antonio 

northward to the vicinity of the Red River. The Houston Black-

land Clays are dark gray to black calcareous clays found 

largely on the waving prairies. 

Moisture increases in the blacklands result in an 

expansive characteristic that creates some building problems. 

The black clay soils expand considerably under wet conditions 

and contract as they dry, resulting in deeply cracked surfaces 

during dry periods. In addition to the very high shrink-swell 

factor of the Blackland Clays, they are relatively tight and 

lack permeability. The low permeability is of special 

significance relative to the tendency toward the development 

18 
of large lots which are not served by sanitary sewers. 
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TABLE 3 

RELATIVE HUMIDITY AND WIND SPEED AND DIRECTION 
FOR PLANO AREA 

MONTH 

RELATIVE HUMIDITY (IN PERCENT) 
MI

DN
IG

HT
 C
S
T
 

6:
00
 
A
M
 C
S
T
 

NO
ON
 C
S
T
 

6:
00
 
P
M
 C
ST
 

WIND 

ME
AN
 
SP
EE
D 
(
M
P
H
]
 

PR
EV

AI
LI

NG
 

DI
RE

CT
IO

N 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

ANNUAL 
AVERAGE 

72 

69 

67 

70 

73 

70 

65 

66 

75 

72 

71 

68 

70 

79' 

78 

77 

81 

84 

83 

78 

79 

85 

81 

78 

74 

80 

62 

59 

55 

56 

56 

53 

49 

51 

58 

55 

58 

56 

56 

58 

53 

49 

52 

53 

48 

45 

46 

55 

54 

57 

54 

52 

10.3 

11.3 

12.2 

11.7 

10.0 

9.9 

8.4 

8.1 

8.7 

8.5 

10.1 

10.5 

10.0 

NW 

SW 

S 

S 

S 

S 

S 

S 

SE 

S 

SW 

SW 

S 

SOURCE: "Climatological Data, Annual Summary," various years, U.S. Depart
ment of Commerce, National Oceanic and Atmospheric Administration, 
Environmental Data Service, National Climatic Center, Asheville, 
North Carolina. 
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AEd Austin-Eddy Soi ls 
BBu Bell-Burleson Clays 
HBA Houston B lack -Aus t i n So i l s 
HBH Houston B lack -Hous ton Clays 
HSu Houston-Sumter S o i l s 
TC Tr in i ty -Cata lpa Soils 
WCr Wilson-Crockett Soils 
WHuBu Wi lson-Hunt -Bur leson S o i l s 

Soil Characteristics of Collin County Figure 3 
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Surface Geology 

The basic surface material in Collin County is from 

the Upper Cretaceous Period and is referred to as the Austin 

Group and the Blackland Clays. They are exposed on the 

surface in the Piano area and are derived from the Austin 

formation. The Austin Group ranges upward to 600 feet in 

thickness, but in the Collin County area, which is near its 

northward limits, the formation is somewhat shallower. Chalky 

limestone of a soft and often crumbly character is a typical 

subsurface material. The Austin Chalk is generally cut into 

along the stream valleys, many of which have exposed lime

stone chalk material at the base of the channel. The Austin 

Chalk is considered to be a poor construction material, but 

it does provide a good bearing for foundations for most types 

of construction. This type of limestone is plentiful under 

the top layers of clays, along with layers of blue and gray 

shales, which are also adequate bearing materials for con-

19 struction. 

The major ridge line located east of and parallel to 

Preston Road which separates the White Rock drainage system 

from the Rowlett Creek drainage system is of special signi

ficance because recent efforts of the landowners have resulted 

in the engineering and start of construction of a sanitary 

sewer main in the upper White Rock Creek Valley. This main 

runs through to site chosen for this project (See Site 

Analysis chapter). This new sanitary sewer main will allow 

further urban development of all lands west of Coit Road 
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to the Denton County line and north from the Santa Fe 

Railroad to State Highway 121.^^ 

The placing of surface storm waters is an important con

sideration as any major encroachment upon the stream valleys 

could result in the creation of expensive and undesirable 

drainage problems. The city is planning on using these 

21 areas as open spaces and public parks. They are considering 

creating a number of small lakes and ponds with a series of 

dams and water runoffs. A few already exist. The surrounding 

areas have been, or are to be, used for parks and private 

residential lots. 

Population and Population Characteristics 

The growth in population in Piano and the urbanizing 

of the areas surrounding are the result of gains in employ

ment in North Central and Northeast Texas. Employment 

opportunities have attracted many families and individuals 

to the area. Economic opportunity and Piano's rapid growth 

can be attributed to the arrival of younger and middle aged 

persons employed or seeking employment in the area. A large 

land development and building industry has also encouraged 

Piano's expansion by providing facilities for prospective 

22 residents. 

Other important factors contributing to Piano's growth 

have been the availability of a quality school system that 

has not been faced with law suits and court orders relating to 

enrollment and operation, and that many of the problems of 
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the larger central cities in the region have not been 
23 

evident in Piano. 

The population gain to an area results from two factors--

1) natural increase, or the number of resident births less 

the number of resident deaths, and 2) from the gain or loss 

resulting from migration to or from the area. Table 4 shows 

the trends in births, deaths and natural population increase 

for Collin County for the periods of 1960-1970 and 1970-1975. 

The number of births annually in Collin County has been 

increasing while the annual number of deaths has remained 

fairly uniform, resulting in a significant gain in natural 

population increase. 

The birth trend reflected by Table 4 for Collin County 

is in sharp contrast to those found in most metropolitan 

areas of the nation. This indicates the immigration of a 

relatively youthful and vigorous population in the county. 

The increasing birth trend in Collin County is also in contrast 

with the birth trends in the overall Dallas area, as shown 

in Table 5.^^ 

Table 6 presents a comparison of the population character

istics of Piano, Collin County, and the state of Texas in 

1970. These statistics are of limited use because of the 

rapid growth experienced by Piano and Collin County since 
26 

1970, but this is the latest official census data available. 

The changes in the age composition for the Dallas area 

and for Collin County are shown in Tables 7 and 8. The 

percentage of the population represented by each age group 
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TABLE 4 

BIRTHS. DEATHS, AND NATURAL INCREASE 

COLLIN COUNTY, 1960-1975 

Year Births Deaths Natural Increase 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

Sub-Total (10 Yrs.) 

1970 
1971 
1972 
1973 
1974 

Sub-Total ( 5 Yrs.) 7,702 3,008 4,694 

Total (15 Yrs.) 18,257 8,018 10,239 

Source: Vital Statistics - Texas State Department of Health 
Resources 

957 
915 
981 

1,029 
1,018 
977 

1,023 
1,089 
1,183 
1,383 

.0,555 

1,543 
1,426 
1,498 
1,584 
1,651 

428 
435 
504 
476 
503 
458 
507 
538 
562 
599 

5,010 

575 
597 
612 
661 
563 

529 
480 
477 
553 
515 
519 
516 
551 
621 
784 

5,545 

968 
829 
886 
923 

1,088 
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TABLE 5 

BIRTHS, DEATHS AND NATURAL INCREASE 

DALLAS AREA*, 1960-1974 

Year Births 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

Total 1960-1970 

1970 
1971 
1972 
1973 
1974 

28,694 
28,809 
29,009 
29,091 
29,026 
27,143 
27,205 
27,820 
29,421 
32,022 

288.240 

33,531 
31,875 
29,124 
28,690 
28,657 

Total 1970-1975 151,877 

Deaths 

8,602 
8,469 
9,270 
9,552 
9,828 
9,762 
10.456 
10,449 
11,447 
11,720 

99,555 

11,625 
11,722 
12,200 
12,336 
12,027 

59,910 

Natural Increase 

20.092 
20,340 
19,739 
19,539 
19,198 
17,381 
16.749 
17,371 
17,974 
20,302 

188,685 

21,906 
20,153 
16,924 
16,354 
16,630 

91,967 

Source: Vital Statistics - Texas State Department of Health 
Resources 

*Dallas Area consists of Collin, Dallas, Denton, Ellis, 
Kaufman and Rockwall Counties (1970 SMSA). 
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TABLE 6 

COMPARISON OF POPULATION CHARACTERISTICS, 
PLANO, COLLIN COUNTY, AND TEXAS, 1970 

PLANO COLLIN COUNTY STATE OF 
TEXAS 

Total population 

Percent under age 18 

Percent over age 65 

Median age (years) 

Percent female 

Percent Black 

Percent Hispanic 

Percent of persons over age 
25 with 4 years of high 
school or more 

Median school years completed 
by persons over age 25 

Percent of males over age 16 in 
labor force 

Percent of females over age 16 
in labor force 

Population per square mile 

17,872 

41.5 

3.2 

23.6 

49.4 

4.9 

3.1 

73.4 

12.5 

89.7 

49.6 

1,787 

66,920 

36.5 

9.7 

26.9 

51.2 

6.8 

6.3 

48.1 

11.8 

81.5 

44.5 

80 

11,198,655 

35.9 

8.9 

26.6 

51.1 

12.8 

18.4 

47.4 

11.6 

77.9 

40.7 

43 

SOURCE: Census of Population, 1970, U.S. Department of Commerce, Bureau of 
the Census. 



TABLE 7 

CHANGES IN AGE COMPOSITION 

DALLAS AREA - 1960 AND 1970 

25 

Age Group 
Young (0-14 Years) 

1960 1970 

Number 
Percent 
of Total 

Sub-Total 204,593 

Elderly (65 and Over) 

18.9 

Percent 
Number of Total 

280,126 

Under 5 
5 - 9 
10 - 14 

Sub-Total 

High Schoc 
New Fami 

15 - 19 
20 - 24 

Sub-Total 

Prime Labc 
(25 -

25 - 34 
35 - 44 

Sub-Total 

Older Labc 
(45 -

45 - 54 
55 - 59 
60 - 64 

)1 , College 
i ly (15-24) 

)r Force 
44) 

ir Force 
64) 

130,831 
116,005 
68,516 

345,352 

74,403 
72,779 

147,182 

158,375 
151,503 

309,878 

120,671 
47,437 
36,485 

12.1 
10.7 
9.1 

31.9 

6.9 
6.7 

13.6 

14.6 
14.0 

28.6 

11.1 
4.4 
3.4 

147,778 
162,461 
158,664 

468,903 

137,079 
137,640 

274,719 

234,307 
185,353 

419,660 

162,066 
64,582 
53,478 

9.5 
10.4 
10.2 

30.1 

8.8 
8.9 

17.7 

15.1 
11.9 

27.0 

10.4 
4.1 
3.5 

18.0 

65 - 74 
75 and Over 

Sub-Total 

Total 

Median Age 

51,433 
25,163 

76,596 

1,083,601 

28.2 

4.7 
2.3 

7.0 

100.0 

71,805 
40,737 

112,542 

1,555,950 

26.3 

4.6 
2.6 

7.2 

100.0 

SOURCE: U. S. Census 



TABLE 8 

CHANGES IN AGE COMPOSITION 

COLLIN COUNTY, 1960 AND 1970 

26 

Young (0 -

Under 5 
5 - 9 
10 - 14 

Sub-Total 

High Schoc 
New Fami 

15 - 19 
20 - 24 

Sub-Total 

Prime Labc 
(25 -

25 - 34 
35 - 44 

Sub-Total 

Older Labc 
(45 -

45 - 54 
55 - 59 
60 - 64 

Sub-Total 

Elderly (( 

14) 

i l , College 
l y (15-24) 

ir Force 
44) 

)r Force 
64) 

j5 and Over) 

Number 

4,089 
3,799 
3,926 

11,814 

3,249 
2,211 

5,460 

4,258 
4,785 

9,043 

5,071 
2,341 
2,083 

9,495 

of Total 

9.9 
9.2 
9.5 

28.6 

7.8 
5.4 

13.2 

10.3 
11.7 

22.0 

12.3 
5.7 
5.0 

23.0 

Number 

7,044 
7,255 
5,601 

20,900 

5,515 
5,195 

10,711 

10,712 
7,063 

17,775 

5,941 
2,730 
2,484 

11,155 

of Total 

10.5 
10.8 
9.9 

31.2 

8.2 
7.8 

16.0 

16.0 
10.6 

26.6 

8.9 
4.1 
3.7 

16.7 

65 - 74 
75 and over 

3,444 
1,991 

8.4 
4.8 

Sub-Total 5,435 

Total 41,247 

SOURCE: U. S. Census 

13.2 

100.0 

3,917 
2,462 

6,379 

66,920 

2.5 
3.3 

9.5 

100.0 
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classification shown by the tables remained relatively 

stable over the 10-year period. In many other areas of 

the nation was a significant trend toward an aging popula

tion. It is apparent, however, that the major in-migration 

of younger people to the Dallas Area and to Collin County 

has maintained a significantly youthful character to the 

area's population. The performance of the Prime Labor Force 

Group is especially important because this category represents 

the most productive age group both from the standpoint of 

employment and from the standpoint of production of children. 

The High School, College, New Family Category, which precedes 

the Prime Labor Force Age Group chronologically, has also 

shown gains during the past decade. This shows the Prime 

Labor Force Group will continue to be sustained by the 

transfer of many of the present youth to that category in 

the future. 

Table 9 presents estimates of certain population 

characteristics for Piano based on a sample conducted during 

the fall of 1979.^^ 

The age composition characteristics of the Dallas Area, 

Collin Coianty, and Piano populations as shown in Tables 7, 

8, and 9 reflect a favorable condition for continued popula

tion increase, and for the expansion of economic activity 

in the region.^^ The population distribution as it existed 

in 1977 is illustrated in Figure 4 (page 22). 



28 

TABLE 9 

COMPARISON OF SELECTED POPULATION CHARACTERISTICS, 
PLANO, 1970 and 1979 

Total population 
Percent male 
Percent of total popu" 
labor force 

Iation in 

Percent of persons age 16 
over in labor force 

Number of persons per 

Age Structure of the i 

0 to 4 years 

5 to 9 years 

10 to 14 years 

15 to 19 years 

20 to 24 years 

25 to 29 years 

30 to 34 years 

35 to 39 years 

40 to 44 years 

45 to 49 years 

50 to 54 years 

55 to 59 years 

60 to 64 years 

55 to 69 years 

70 to 74 years 

75 to 79 years 

80 years and over 

TOTAL** 

and 

household 

Dopu' 1ation 

66, 

Number 

5,358 

7,746 

8,514 

5,451 

2,534 

4,591 

8,560 

8,659 

4,829 

3,347 

2,772 

1,528 

1,098 

575 

192 

238 

146 

66,150 

1979 

150 
51. 

46, 

77, 
3 

.3 

.7 

.6* 

.48 

Percent 

8.10 

11.71 

12.87 

8.24 

3.83 

6.94 

12.94 

13.09 

7.30 

5.06 

4.19 

2.31 

1.66 

.87 

.29 

.36 

.22 

100.00 

17, 

Number 

2,472 

2,352 

1,807 

1,128 

1,517 

2,420 

1,854 

1,161 

793 

601 

462 

362 

272 

217 

168 

103 

83 

17,872 

197C 

872 
50. 

42. 

69. 
3. 

) 

,6 

,7 

,7 
.45 

Percent 

13.83 

13.16 

10.11 

6.31 

9.05 

13.54 

10.37 

6.50 

4.44 

3.36 

2.58 

2.03 

1.52 

1.21 

.94 

.58 

.46 
100.00 

*1979 statistic is for percent of persons age 18 and over. 
**Age structure totals do not add exactly because of rounding. 

SOURCE: Data for 1970 from Census of Population, 1970, U-S- Department of 
Commerce, Bureau of the Census. _ 1?79 estimates based on sample 
conducted by Center for Strategic Technology, Texas A&M University, 
College Station, Texas. Subject to sampling error. 
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Projected Future Population of the Piano Area 

The future of Piano will be directly related to the 

growth and development of the region surrounding the Dallas-

Fort Worth Metroplex. Population growth will respond to 

gains in employment in the region, in Collin County, and in 

the city of Piano. The city's geographic relationship to 

the large Dallas employment centers is particularly signifi-

30 cant to its future development. 

The tendency for migration to outlying communities 

such as Piano began because of people's desire to get away 

from the complex urban problems arising in the major urban 

centers. It is anticipated that Piano will continue to 

experience a substantial population gain as a result of this 

trend. The development and home building industries in Piano 

are capable of meeting the demands of the expanding popula-

31 tion. 

The region's population (combined Dallas and Fort Worth's 

SMSA's) is expected to increase in accordance with the 

following projections. A gradual slowdown in the rate of 

population growth in the area is anticipated by the projec-

32 tions. 

1970 1975 1980 

2,371,794 2,686,400 3,000.000 

1985 1990 1995 

3,400,000 3,750,000 4,000,000 

Collin County and Piano can be expected to gain an 
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increasing share of the regional population growth because 

of the availability of land for development. A growing 

problem which could hamper the growth rate is the inadequacy 

of regional highway connections for handling the growing 

33 employment traffic. 

The degree to which Piano is expected to participate 

in the regional growth is illustrated in Table 10. The 1973 

median population for Piano is included in the table for 

comparison purposes. Several factors have influenced the 

upward population projections. It is expected that by 1985 

the city of Piano will have a population of about 100,000 

people. After 1985, the availability of land and a general 

reduction in the growth rate can be anticipated which will 

result in a slowing in the rate of population increase in 

Piano 34 

TABLE 10 

PROJECTED POPULATION CITY OF PLANO 

1973 Median Estimate 
Year Population 

1960 
1970 
1975 
1977 
1980 
1985 
1990 
2000 

3,695* 
17,872* 
33,000* 

48,000 
65,000 
80,000 
100,000 

1977 Median Estimate 
Year Population 

1960 3,695* 
1970 17,872* 
1975 38,300* 
1977 50,000 
1980 68,000 
1985 100,000 
1990 135,000 
2000 230,000** 

High Estimate 
Year Population 

1960 3,695 
1970 17,872 
1975 38,300 
1977 50,000 
1980 72,000 
1985 105.000 
1990 160,000** 
2000 300,000** 

* Actual Population , . ^ • 
Availability of land and a reductxon m growth rate is 
expected to slow the population increase m the 1990-
2000 period in Median Estimate. High Estimate assumes 
an accelerated growth rate. 
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A number of factors could alter the projected trends. 

The availability of water to supply a population up to six 

times as large as the 1977 population could become a factor. 

Transportation adequacy in relation to the rest of the region 
o c 

could also influence future growth. 

The projected population distribution is illustrated 

in Figure 5. 

Economy 

Many residents of Piano and Collin County work in other 

communities- and counties in the Dallas-Fort Worth Metroplex. 

More than 47% of all income received by residents of Collin 

36 
County is earned elsewhere--mainly in Dallas County. 

The median family income in Piano rose from an annual 

$5,634 in 1960 to $12,110 in 1970. This ranks high among 

the other communities in the Dallas-Fort Worth area. The 

National Planning Association has estimated a continued rise 

in the average household income in the nation to over $12,000 

by 1985. When the inflation factor is added to the estimate, 

the average household income of the nation could reach 

$15,000 a year by 1985. In Piano, it is expected that the 

average annual family income will increase to between 

37 
$16,000 and $20,000 or more by 1980. 

This is to be expected because of the nature and char

acteristics of the citizenry of Piano. A significant portion 

of its citizens have attained high educational endeavors. 

These people generally occupy high paying positions. This 
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factor is expected to prevail in the future as an equally 

significant number of incoming migrants have accomplished 

a higher educational status. Most of the families in 

Piano are in the average to above-average socio-economic 

groups. 

The rise in the income level of people living in 

Piano will influence the demand for housing, services and 

retail sales in the area. The higher income level of the 

residents is expected to have a similar effect to the rising 

educational level on the demand for cultural, social, recrea-

38 tional and health services. 

Living Conditions 

Government 

The city of Piano is a home rule city and operates under 

the council-manager form of government. The city council is 

comprised of a mayor and five council members, elected at 

large by a majority of the qualified voters. 

The mayor presides at all meetings of the city council 

and is recognized as the head of the city government for 

ceremonial and certain other purposes, but has no regular 

administrative duties. The city council is the city's 

governing and lawmaking body and establishes policy to be 

administered by the city manager. The city council appoints 

the city manager, the members of various city boards and 

commissions, and certain other city officials. An organiza-

39 
tion chart of the city of Piano is shown in Figure 6. 
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Police Department 

The Piano Police Department consists of 93 commissioned 

officers and 29 civilian personnel. The department operates 

a fleet of 25 patrol vehicles. The department is housed 

in the Police and Courts Building located at 909 14th Street.^^ 

Fire Department 

The Piano Fire Department consists of 90 full-time fire

fighters, five civilian dispatchers, four chiefs, and an 

assistant fire marshall. The department operates, and will 

operate in the future, stations as located on the Future 

Land Use Map (Figure 9). 

City Revenues and Expenditures 

Table 11 is a summary of the revenues and expenditures 

of the City of Piano General Fund for a three-year period. 

School System 

The neighborhood school concept is still in effect in 

Piano; therefore, children attend schools close to their 

homes. The updated master plan calls for a total of 67 

elementary schools, 17 middle schools, nine high schools, 

and four senior high schools by the year 2000. Curriculiom 

emphasis is on both college-bound and non-college-bound 

student considerations. There are eleven institutions of 

higher learning in the Dallas-Fort Worth Metroplex; three 

other colleges outside the DFW area are also convenient to 

Piano.'̂ ^ 
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TABLE 11 

CITY OF PLANO GENERAL FUND 
SUMMARY OF REVENUES AND EXPENDITURES 

Particulars: 

Unappropriated Balance 10/1 

Resources: 

Taxes 
License & Permits 
Intergovernmental Revenue 
Charges for Services 
Fines & Forfeits 
Miscellaneous Revenue 
Intragovernmental Revenue 

TOTAL 

TOTAL OPERATING REVENUES 

ACTUAL 
1976-77 

$ 552,072 

3,007,863 
927,194 
479,415 
859,951 
243,697 
132,714 
575,000 

$6,225,834 

$6,777,906 

ESTIMATED 
1977-78 

$ 929,508 

3,928,886 
1,111,723 
882,627 
969,300 
280,000 
198,878 
820,000 

$8,191,414 

BUDGET 
1978-79 

$1,140,193 

4,438,561 
1,587,792 
691,377 

1,048,375 
380,000 
310,879 

1,114,000 

$9,570,984 

$9,120,922 $10,711,177 

Appropriations: 

Expenses: 

General Government 
Public Safety 
Public Works 
Parks & Recreation 
Tax 
Library 
Public Health 

TOTAL APPROPRIATIONS 

$ 892,470 $1,618,878 $2,090,569 
2,375,260 3,200,340 4,192,649 
1,614,130 

448,057 
272,780 
150,389 
95,312 

1,836,544 
719,683 
271,004 
207,352 
126,928 

1,859,352 
990,623 
291,532 
226,547 
157,747 

$5,848,398 $7,980.729 $9,809,019 

Unappropriated Balance 9/30 $ 929.508 $1,140,193 $ 902,158 

SOURCE: Program of Service, Citv of Piano, 1978-1979. 
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An important indication of the overall skill and economic 

ability of the population is suggested by the educational 

attainment of adults. There has been a dramatic change in 

the level of educational attainment of adults in the city 

over the past 10 years. The percentage of the population 

having attained a high school education or greater rose 

from 42 percent of the population over 25 years of age in 

1960 to 73.4 percent in 1970. The percentage of the popula

tion having completed four or more years of college had a 

particularly significant change from seven percent of the 

population in 1960 to 18.1 percent in 1970. 

The major increase in educational attainment in Piano 

will have a major influence on the character of the city. 

Persons with a higher educational achievement can be expected 

to require a more significant inventory of cultural, educa

tional and social facilities. These same people will be 

increasingly concerned about the environmental quality of 

the community and can be expected to have a major interest 

in parks and open spaces. It is also likely that it will 

reflect in an increased income level which will in turn 

influence the quality of housing and other facilities. 

There is strong evidence that an increasingly higher educa

tional level is already having a significant influence on 

many facets of the city. These characteristics of the 

citizens of Piano make the city a good location for the 

proposed Theater Center. It is people of this quality that 

44 
will support such a project. 
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Colleges and Universities 

The Dallas-Fort Worth metropolitan area includes a 

nxjmber of institutions of higher education, including both 

public and private schools. Among larger universities in 

the metroplex area are North Texas State University in 

Denton, Southern Methodist University in Dallas, Texas 

Christian University in Fort Worth, Texas Women's University 

in Denton, the University of Texas at Arlington, and the 

University of Texas at Dallas, located in Richardson. Other 

senior colleges and universities are located throughout the 

state. 

There are also several community colleges in the vicinity 

of Piano. The Dallas County Community College District 

operates seven campuses in Dallas County. The campus with 

the largest enrollment is Richland College, which is also 

45 the most convenient campus to Piano. 

•-•'••-J:UU 

mC^li^^V 4.C. 
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Churches 

Today, Piano has 40 churches with full worship services 

and child care facilities. The attendance for all of Piano's 

churches is high. New facilities and expansions are being 

constructed to enhance their memberships and provide more 

services to heavy inflow of newcomers to the city. 
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Health 

Health services available in Piano include over 75 

physicians, a 193-bed hospital, 34 dentists, and 3 nursing 

homes. Any highly specialized services not available in 

Piano are available in the larger communities of the Dallas-

Fort Worth Metroplex area. 

The Piano General Hospital opened in 1975. It currently 

has 193 beds with the capacity for expansion to 400 beds. 

The hospital includes a 24-hour emergency room. Capabilities 

of the hospital include a radiological laboratory, physical 

48 therapy, cardiopulmonary care, and nuclear medicine. 

Recreation 

The City of Piano Parks and Recreation Department and 

the Piano Independent School District are engaged in a 

cooperative effort to provide a variety of recreational 

facilities throughout the community. Principal facilities 

include two indoor swimming pools, an 18-hole golf course, 

and a mxonicipal tennis center with 13 lighted tennis courts. 

Located at the same complex with the municipal tennis center 

are a pro shop, softball, soccer, volleyball areas, and the 

Clark Football Stadixjm used by the Piano Independent School 

District. There are 35 park sites in Piano totalling 1,105 

acres. Two recreation centers offer a variety of additional 

athletic programs. The Piano Mxonicipal Golf Course is an 
49 

18-hole championship course with a pro shop and clubhouse. 

Major private recreational facilities in Piano include 
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the Los Rios Country Club and the Willowbend Polo and Hunt 

Club. Los Rios Country Club offers an 18-hole golf course 

and complete tennis facilities. The Willowbend Polo and 

Hunt Club offers complete riding and stable facilities, 

polo fields, and tennis facilities. 

Piano residents are enthusiastic supporters of the 

Piano Wildcats--the Piano High School athletic teams have 

won district and state championships on numerous occasions. 

These teams have brought much recognition and attention to 

Piano from all over the state. The school's success in 

sports has attracted many families to the area as parents 

have wanted their children to grow up in a school district 

that exhibits such enthusiasm. 

The Dallas-Fort Worth area offers a wide range of collegiate 

and professional sports. Southern Methodist University in 

Dallas and Texas Christian University in Fort Worth are 

members of the Southwest Conference and participate in all 

conference sporting events. Dallas is the home of the Dallas 

Cowboys professional football team. Dallas Cowboy games 

are played in Texas Stadium in Irving. The Texas Rangers 

professional baseball team plays its home games at Arlington 

Stadium located in Arlington. 

Cultural Activities 

The city of Piano operates two public library facilities 

that feature a 51,000 volume collection and offer reference 

research services, copying facilities, and meeting room 
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accommodations for groups up to 80 people. 

Many of the cultural events presented in Piano are 

sponsored by one or more of the many organizations operating 

in the city-

The Dallas-Fort Worth area hosts a number of cultural 

activities that are also available to the citizens of Piano. 

They include the areas of opera, theater, art, and history. 

The Dallas Summer Musical Series and the Casa Manana in Fort 

Worth provide a number of theater productions for area resi

dents. The Dallas and Fort Worth Symphonies give a number 

of concerts each year. The Dallas-Fort Worth area supports 

several art centers and museums. In Dallas are the Dallas 

Museum of Fine Arts, and the Owens Art Center, which provides 

instruction in art, sculpture, and drama. In Fort Worth are 

the Kimball Art Museum, which houses a collection of European 

old masters, the Amon Carter Musexim of Western Art, and the 

52 Fort Worth Art Center which specializes in contemporary art. 

Housing 

From 1970 to 1978 $561 million worth of building permits 

were issued in Piano. A substantial portion of the total 

building permit value covered new single-family homes. 

Building permits were issued for a total of 13,765 new single-

family homes during the period. 

In 1978, a neighborhood inventory of housing in Piano 

was conducted. The inventory covered a total of 18,952 

housing units, including 15,289 single-family homes, 3,178 
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multi-family housing units, and 485 mobile homes. ̂"̂  

Business and Industry 

The single most important factor contributing to the 

growth of the Dallas-Fort Worth region is employment expansion. 

Employment is the major reason for the rapid growth and 

movement into the area. The following outlines some of the 

significant features of employment in the region and the 

changes anticipated to influence Piano in the next 10 to 20 

years. 

Manufacturing 

Despite the current trend toward adjustment in the 

defense and space oriented industry, the region is expected 

to continue to expand in manufacturing activity employment. 

Some relocation will occur in certain types of manufacturing 

activities. Those industries with more moderate pay scales 

such as textiles, wood products, leather products, apparel, 

home furnishings and furniture will tend to relocate or direct 

their expansion toward the smaller communities, away from 

the densely developed areas. 

Automation will affect employment in a wide range of 

industries. Automation will reduce the rate of employment 

growth in some industries, while at the same time, increase 

the output per worker. Automated industries tend to be 

the highest paying. A compensating feature of automation 

should be an increased concern for product development. 

This requires skill and well paid personnel. Manufacturing 
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in the Dallas-Fort Worth area will continue to represent 

a significant portion of the total employment of the region, 

but it is expected at a slightly reduced rate as some manu

facturers will locate within the general region, but outside 

the higher salary areas of the central counties.^^ 

Nonmanufacturing 

Nonmanufacturing activities are of greater importance 

in the Dallas-Fort Worth area than in most urban settings. 

Nonmanufacturing activities are predominantly responsible 

for the growth stimulus for the area. Some of the important 

segments of the nonmanufacturing employment include the 

following: 

Finance and Banking--This is one of the primary growth 

segments of the region. Within the region, particularly in 

Dallas, are several of the nation's leading banks, a Federal 

Reserve Bank, major mortgage firms, investment underwriters 

and stockbrokers, nximerous home and regional insurance offices 

and a concentration of savings and loan associations. Future 

income gains, industrial expansion, and population growth 

are expected to multiply and increase the importance of 

finance oriented activity. 

Wholesale Distribution--This has been a strong employ

ment segment of the area's economy for a long time. Improve

ment of transportation to the Dallas-Fort Worth Regional 

Airport will influence expansion of wholesale distribution 

activity in Collin County and in Piano. 
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Transportation, Communication and Utilities--While 

automation may cause slight adjustments in the rate of 

growth in these areas, they will continue to expand in the 

58 regional commercial and industrial base. 

Retailing--Retailing will continue to rise as a result 

of higher personal income and in-migration of a productive 

worker group. The nxmiber and size of retail outlets will 

increase as the population of Piano grows. A major shopping 

mall of regional scale is currently under construction to 

û 59 serve the area. 

Service Employment--The numerous professions and other 

personal and business services including motels, entertainment 

and amusement are all major expansion sources that will apply 
fin 

to Piano and the rest of the region. 

Government Employment--The nijmber of those employed in 

government positions is expected to increase at all levels 

from local to state and federal categories. The growth of 

Piano will particularly generate increases in municipal 

and school employment. 

Construetion--Activity in this area is expected to 

continue at a high level as the metroplex continues to grow 

at a high rate. Fluctuations in fiscal policy and economic 

adjustments will alter the level occasionally. In addition 

to the need for new construction, functionally obsolete 

facilities will be need to be replaced. This replacement 

construction will provide additional stimulus to the con-

^ 62 struction emplojrment. 
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The nation's energy problems are creating conditions 

that favor industrial shifts from the north and midwest 

to the southern states. This has already been declared as 

the reason behind several corporate moves to the Dallas-

Fort Worth Metroplex. These movements will accelerate the 

rate of population and employment growth. 

Utilities and Communications 

Texas Power and Light generates and distributes electri

cal power to the city of Piano; total available power is 

7,343,333 kw, and additional capacity either in construction 

or design totals 5,340,000 kw.^^ 

Lone Star Gas provides natural gas at a line pressure 

of 300 psi. The BTU content is approximately 1030, average 

specific gravity is 0.60, and normal distribution pressure 
6 S 

varies from 17 to 55 psi. 

Treated water is received from the North Texas Municipal 

Water District. Maximum daily capacity of the water system 

is 28.5 million gallons per day. Maximum daily use is 15.5 
fifi 

million gallons per day. 

Solid waste pickup schedules may be established as 

required for commercial and industrial facilities. Sewage 

treatment is provided by the North Texas Municipal Water 

District; current capacity of the sewer system is 12 million 

gallons per day, but only 6.5 million gallons per day are 

67 
currently used. 
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Thoroughfares, Vehicular Circulation and Transportation 

Railroads 

Piano is served by two major railroad systems, the Southern 

Pacific and the Santa Fe. A third major railroad, the St. 

Louis-San Francisco, more commonly known as the Frisco, 

operates a main line a short distance to the west of Piano.^^ 

Highways 

The major highway through Piano is U. S. 75, a major 

national thoroughfare which extends from the Canadian border 

to the Gulf of Mexico at Galveston, Texas. U. S. 75 is the 

shortest and most direct route between Dallas and the major 

metropolitan areas of Chicago, St. Louis, and Kansas City. 

In the Dallas-Fort Worth area, U. S. 75 is generally known 

as Central Expressway. It is a four-lane, divided, controlled 

access highway. About eight miles south of Piano, U. S. 75 

intersects Interstate 635, a loop system highway around 

Dallas which provides a connection to other highway routes 

on the north, east, and south sides of Dallas without the 

need for travelling through central Dallas. U. S. 75 becomes 

Interstate 45 south of Dallas. This is the major highway 
69 

route between Dallas and Houston, Texas' two largest cities. 

Other highway routes through Piano include F. M. 544, 

an east-west route which extends from Lewisville to Wylie; 

Texas 289 (Preston Rd.) a north-south route from Dallas to 

Sherman; and Texas 5, a local route which closely parallels 

U. S. 75 through Piano. McKinney, and other smaller towns. 
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A short distance to the northwest of Piano is Texas 121, 

a highway between Fort Worth and McKinney which serves the 

north entrance to the Dallas/Fort Worth Airport. Several 

of these major highways are shown in Figure 1J^ 

Focal Points of Future Traffic Generation 

Figure 8 shows the expanded areas of urban growth 

which are expected to influence traffic generation in the 

Piano area. It also illustrates the traffic demands which 

the projected population growth is likely to place on the 

thoroughfare system. Several types of land use areas are 

indicated as points of major traffic generation. ̂•'- Among 

the significant future traffic generators are the following: 

1) The existing Downtown District of Piano along with 

the civic and financial facilities located in it will continue 

to be a major focal point of traffic. 

2) Future retailing areas, particularly those of 

regional shopping center size, will be major traffic generators. 

One shopping mall of this scale is now under construction at 

the southwest lot of the intersection of F. M. 544 and U. S. 

75. 

3) Commercial and Industrial areas are expected to be 

points of high traffic generation in the future. The industrial 

development of Piano is expected to be concentrated on an 

east-west axis along the southern border of the city. This 

will allow the industrial area to be approached by several 

major thoroughfares. These will have to be designed to be 
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able to hold the amoimt of traffic generated at peak 

72 employment loads. 

4) Residential expansion is expected to be particularly 

heavy to the west and northwest of the existing developed 

areas, as illustrated in Figures 5 and 6. All of these resi

dential areas will have to be linked by adequate thorough

fares to places of employment, business, entertainment, and 

shopping. 

5) Recreational areas within the city of Piano as well 

73 as outside, are points of traffic generation. (The expected 

land uses for residential and parks and recreation expansions 

are those that will most directly affect the site chosen for 

this project. ) 

6) There will continue to be a strong north-south 

movement through Piano along U. S. 75. S. H. 289 (Preston 

Road) is also a heavily used north-south artery and the 

extension of the Dallas North Tollway into Collin County 

also offers the possibility of north-south traffic capacity-

7) F. M. 544 has been upgraded to urban standards 

to handle east-west movements through Piano. Further 

improvements are scheduled for this road. The location of 

the Dallas/Fort Worth Regional Airport to the west of Piano 

creates the necessity for a good linkage between the two. 

Improvements have been planned for S. H. 121 so that residents 

of Collin County and Piano will not have to travel through 

the congested areas in Dallas. Spring Creek Parkway is being 

developed to perform an east-west traffic function in accordance 
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with the current plan. 

8) Parker-Yeary Road is the east-west thoroughfare that 

cuts through the center of Piano. Approximately 1-% miles 

west of its intersection at Preston Road, it makes up the 

north boundary of the site chosen for the Theater Center. 

Parker Road has been partially improved as a major thorough

fare as development has taken place along it. 

The thoroughfare plan takes Parker-Yeary Road into 

consideration. Parker is to be developed into a six lane 

divided thoroughfare. The two 33-foot wide pavement sections 

proposed will be separated by a 14 to 16 foot median divider, ̂ ^ 

West of the intersection at Preston Road, Parker is 

called Yeary Road. Yeary is to be developed into two 24-

foot wide pavements divided by a 14 foot wide median barrier. 

This improvement will be lengthened to reach the extension 
7fi 

of the North Dallas Parkway. It will provide the main 

access to the Theater Center. 

Future Land Use and Objectives of the Comprehensive Plan 

The general proposal arrangement of major land use 

types for when the population of Piano reaches 230.000 is 

shown in Figure 9. The recommended location of schools, 

parks, fire stations and other features of the Comprehensive 

Plan are shown in relation to the proposed land use pattern 

and the Major Thoroughfare Plan. The various community 

facilities are located and scaled to serve the arrangement 

of land use indicated. 
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The Land Use Plan is a guide for the development and 

use of land in the future. It has as its purpose the following 

objectives: 

1) To set forth a general land use pattern for the 

community. 

2) To create a compact, orderly and economical arrange

ment of land uses for future Piano. 

3) To establish and protect adequate area for industrial 

expansion in the future. 

4) To provide for the orderly expansion of utilities 

as Piano grows. 

5) To provide community retail centers at appropriate 

locations related to the residential areas and provide for 

the expansion of the Central Business Area. 

6) To provide a basis for decisions relative to future 

zoning requests. 

7) To provide a basis for estimating future comm;mity 

facilities and services. 

The Major Thoroughfare System and the Park and Open 

Space System are the major structuring elements in the 

framework for Piano's future urban form. The Thoroughfare 

System is designed such that the future land use patterns 

can be developed. It provides a system of transportation 

artieries between the various areas and functional xjnits of 

the commxmity. The Park System also influences the land use 

pattern. In addition, it preserves a hxjman scale and portions 

of the natural environment in neighborhood areas and to 
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protect the natural surface water drainage system. Figure 

79 9 illustrates these intentions. 
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External Background Issues 

Client - City of Piano 

1) Future-Land Use Maps depict the "Piano Theater 

Center" will fit nicely into the plan. 

2) Piano is expected to become a residentially based 

community, which the city is planning on meeting with as 

many parks and open spaces for family life as possible. 

The site chosen for the Theater Center is expected to be a 

part of this park and open space plan. 

3) The Thoroughfare Plan calls for many improvements 

to cope with the expected residential expansion into Piano. 

Arteries in the vicinity of the project site are also 

planned for improvements. 

4) City expenditures over the last several years have 

been very favorable towards Parks and Recreational activities. 

5) Reliable utility and communications sources operate 

in the area to benefit the project. 

6) Special geological conditions have to be considered 

when foundations are designed for buildings in this part of 

Texas. 

7) Piano is in the hot-humid climatological region. 

8) Piano is located a short distance from Dallas, so 

the residents of North Dallas can be expected to help support 

such a project. 

9) A large number of Piano residents have gained high 

educational attainments compared to most communities. It 
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is this quality of environment that is likely to support 

a theater. 

10) A large portion of Piano's residents earn more 

income than the national average. This relates directly 

to the higher number of people with high educational 

endeavors, further evidence to expect the Piano Theater 

Center to receive a lot of support. 

11) Economic opportunities in Piano and the nearby 

Dallas-Fort Worth SMSA is expected to draw many new resi

dents to Piano in the future. 

12) Nonmanufacturing industries make up the bulk of the 

business and industry composition. These industries character

istically have higher pay scales. This is the reason for 

the large number of high paying positions held by residents 

of Piano and North Dallas. 

13) Piano residents have strived for the best in living 

conditions. They take pride in their community, as is 

evidenced by the large niomber of culturally active groups. 
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"Theater" 

The theater is an entertaining feature of audiences 

of the performing arts. Interest has arisen in Piano and 

the surrounding area to gain such an event. The needs of 

a theater are unique compared to those of other types of 

buildings. These unique features require the designer to 

be aware of its needs, functions, activities, background, 

etc. The theater that best meets these criteria will best 

be able to perform for the entertainment of its audience. 

History 

The theater is as old as mankind. Man's desire to express 

himself has been traced back to primitive times by examining 

paintings on cave walls. Masked dancers would dance to turn 

away demons, or welcome the rams, etc. 

A steady development of the theater occurred. Different 

performance mediums were conceived. Three basic stage forms 

were created: the arena, the Greek Theater, and the 

1̂, ^ 81 proscenium theater. 

The arena stage is the oldest form, as it is traced 

back to primitive tribes who gathered around during tribal 

dances. 82 
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The primitive ritual contained the foundation for 

theater, because music, masks and costumes were almost 

always used. When the entire tribe did not participate, 

a clear division was usually made between the "acting area" 

and the viewing area. They often impersonated men, animals, 

or supeimatural beings, and mimed the desired effect. From 

such dramatic rituals, drama eventually developed as man 

became "sufficiently sophisticated to separate theatrical 

88 
from religious activities." 

The first architectural form was the Greek Theater. 

The audience was arranged in semicircular tiers on three 

sides of the performing area. The performer was seen against 

84 
an architectural background. 

L A 
The proscenium developed from the E l i zabe than and Greco-

Roman Thea te r p l a n s . In t he proscenium, the audience s i t s in 

a darkened room f a c i n g t h e performing a rea and views the 
85 

performance th rough a framed opening. 
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About 300 theaters and auditoriums have been built 

in the United States since World War II. This heavy demand 

has stimulated research into theatrical building needs by 

both theater artists and architects. Government subsidies 

are a relatively new idea. Many municipal and state govern

ments are now beginning to help with outright grants as well 

as tax abatements and preferential legislation for support 
Of. 

of theaters and cultural centers. 

This interest from the government has increased the 

demand for theaters and has spurred experimentation in 

different types and forms of theaters. American architects 

had few models to inspire designs, so this left them reasonably 

free to create original variations on the three basic forms: 

87 arena, thrust, and proscenium. 

Today's theater is experiencing the innovations of 

abstract theater. Directors are staging events that trick 

the imagination of his audience. Some use variable stage 

formations in unique positions to deliver the message of the 

play-write. Innovative uses of stage equipment are being 

used to exhibit the creativeness of the director. These 
88 

new uses are simply alterations of existing facilities. 

Many of these alterations are occurring in what is 

termed "Environmental Theater." This type of repertory 

theater is frequently performed by groups that occupy an old 

building as a rehabilitation project, whereas the building's 

original use is abandoned and is converted to a theater. 

In these cases, the performing group is forced to "cope" 
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with what they have, thus the altered theatrical setting.^^ 

This has proven successful and interesting in some cases, 

but most people that patron the theater prefer the basic 
. 90 forms. 

Most theaters being constructed today are centered on 

the three basic stage forms: proscenium, thrust, or round. 

New sound, stage, and light equipment is being developed 

91 that enhance the effectiveness of the production. 

Flexibility in the theater is the most important concern 

in modem theater structures. Architects want to put all the 

performing arts in one auditorium, but the producers have 

foimd the effects of this arrangement insufficient for good 

theater operation. Too many problems arose, mainly acoustical, 

because different types of performances have different 

acoustical requirements. What they prefer then, is a number 

of theaters, at least two, in a complex, to deal with the 

92 different requirements. 

The theater involves the collaboration of many different 

arts and skills. Those range from acting, light design and 

control, sound control; prop, set, and costume design and 

construction, etc. This chapter will introduce those func

tions and elements of the theater that require the special 

attention of the architect in order to design for its needs. 

The "Detailed Performance Criteria" chapter will describe 

these areas in fuller detail. 

Each different type of performance has specific functional 

requirements. The big multipurpose auditoriums, therefore. 
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are not very suitable for theater performances. A better 

solution calls for at least two auditoriums of different 

magnitudes to hold the performances. The three stage forms 

that are most asked for and used in theater performances 

include the "proscenium," "arena," and "thrust" stages.^^ 

Audience seating is crucial in the design of a theater. 

Special areas of concern include the seating arrangement, 

spacing, staggering, sight lines, chair design, flexibility, 

and even acoustics. The response to seating has a great 

impact on the impression the facility leaves on the patron. 

The "fly tower" is the area above the stage used for 

storing scenery "flats," lighting, curtains, and other various 

forms of utility objects for use during productions. These 

different items are supported from a gridiron and raised and 

lowered by use of a counterweight system at the appropriate 

times. 

Stage lighting is an important area of concern in the 

theater. A variety of lighting instrimients are used in differ

ent ways to produce the desired mood or impression to the 

audience. These lights are mounted in different locations, 

depending on the required need of that particular instance. 

The different stage forms have different lighting requirements 
94 

so a degree of flexibility is a concern. Stage lighting is 

a complex system that is studied in considerable detail in 

the "Systems Performance Criteria" chapter. 

The acoustical quality is probably the most important 

area in relation to how well a theater operates. The shape 
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and materials of the ceilings and walls determine how well 

the audience will be able to receive a performance.^^ Different 

types of performances have different acoustical requirements. 

This creates the desire for a nimiber of different theaters 

in a complex. Theaters involving one very flexible auditoriiim 

have proven to be insufficient in terms of acoustics.^^ 

A nvimber of backstage areas are required to support 

those activities on the stage. Production preparations 

have to be made in the areas of prop, sets, and costume design 

and construction. Shop areas are the usual solution to this 

need. 

Other spaces are needed to meet the needs of the performers. 

These spaces include dressing rooms, green room (pre-performance 

meditation and assembly), rest rooms, orchestra hall, director's 

office, and the stage wing areas. 

Spaces are also needed to accommodate the patrons to the 

theater. A lobby and foyer are commonly used for public 

gathering and interacting spaces before and after performances. 

These are also the connecting elements between the patrons 

and the theater management spaces. 

The management requires spaces from which to control the 

operations of the theater. Along with this function, they 

are in close contact with the public, which leads us to the 

study of the "Theater Center." 

"Theater Center" 

The "Theater Center" is the facility from which all of 
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of these activities and spaces take place. This "theater" 

will provide the "center" of theatrical activities for the 

city of Piano, which means it will have to be in close contact 

with the citizens and take an active role in community affairs. 

The theater management, therefore, has the important task 

of making the "Theater Center" fit into Piano and the surrounding 

communities. 

The role of the management is to plan, organize, staff, 

direct, and control activities and resources for the purpose 

97 of achieving the objectives of the Theater Center. The 

management is the activating element that aims at fulfilling 

needs. Their effectiveness depends on their ability to make 

the right choice in terms of desired results. They are con

cerned with effectively and efficiently achieving objectives. 

It involves competency in decision making that is related to 

establishing goals for the Theater Center, selecting proper 

alternatives, and evaluating situations so decisions are made 

98 
that enhance the theater as a whole. 

Every activity in a theater is aimed at the same objective--

to entertain an audience. Theater personnel need to have those 

elements that allow them to carry on their duties with as 

little resistance as possible. Resistance comes in the forms 

of too little constructions space, storage space, wing space, 

inadequate equipment, uncomfortable environment for the 

audience, poor acoustics, and even unqualified or inexperi

enced personnel. The "Theater Center" must operate in an 

efficient and effective manner in all phases--public. 
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professional, managerial, environmental, etc., in order to 

succeed at the art of "Theater." 

This Theater Center will operate much like the Dallas 

Theater Center. It will have a professional resident company 

of actors and stage technicians. In addition, the Theater 

Center will recruit graduate students in the theater arts 

and invite them to spend an internship with them. The DTC 

is aligned with the Trinity University in San Antonio graduate 

drama program. The PTC will align with another major college 

in the same manner. 

In addition, the Piano Independent School District is 

interested in using the facility for at least one musical 

production a year. The cast will consist of students of all 

ages throughout the school district. This aspect will generate 

interest toward the Theater Center from the whole community. 

During the approximate 2% months that the school district 

will be using the main theater, the resident company will 

engage itself in a short season of productions in the reper

tory theater. 

"Piano Theater Center" 

The ingredients of the city of "Piano" have been studied, 

along with the expectations of the "Theater" and "Theater 

Center." The meaning behind the complete phrase, "Piano 

Theater Center," can now be evaluated. 

It has been discovered that each word and grouping of 

words can be determined to possess a definite meaning for 
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wherever the project is to take place. But, the complete 

topic title as it is creates that ingredient of uniqueness. 

This is to be a "Theater Center" that will house the art 

of "Theater" for the city of Piano. 

The needs of the Theater Center, the Theater, and Piano 

are determined. With the joining of all of these elements 

into the same effort, a unique response will occur that will 

say, "This is the Piano Theater Center." 



Internal Background 
Issues 

74 



75 

Internal Background Issues 

1) The purpose of the theater is to entertain audiences. 

2) Acoustical accommodations make the difference a 

good theater and a poor theater. 

3) The theater is a collaboration of many arts and 

skills. It is important that the areas accommodating these 

arts and skills allow the users to operate in the most effi

cient and effective manner. 

4) Flexibility in the theater is an important issue 

in today's theater. Producers desire to alter the shape of 

the stage, walls and ceilings, and seating in order to hold 

different types of theater arrangements. 

5) Producers of plays prefer to have the proscenium, 

thrust, and arena stage formations at their disposal for use 

in the theater. They also prefer to have at least two audi

toriums at different scales to deal with different types of 

theater that work better at different scales. 

6) Since the purpose of the theater is to entertain 

the audience, the well being and comfort of the patron is 

a crucial issue. 

7) The management needs to work in the most efficient 

and effective manner in order to help the Piano Theater 

Center perform its role in the community-

8) The best theater productions occur when the technical 

and mechanical features are superior. 

9) Over the years the basic ingredients of the theater 

have changed little, but technical advances have enhanced the 

production quality. 
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Goals as Developed from the External Background: 

To use the Theater Center as the base for building a 

strong cultural foundation as an illustration of the high 

attainments in life that the city of Piano proudly exhibits 

in other forms. 

To promote the Piano Theater Center as a focal point in 

the future development of the areas around the site. 

To promote an entertaining feature in the city. 

To promote the Theater Center as an integral part of 

the city of Piano so that it represents the citizens of Piano. 

To promote a sense of community appeal to the Theater 

Center from Piano as well as the North Dallas area. 

Goals as Developed from the Internal Background: 

To promote a very professional standard from which the 

Theater Center is to be operated. 

To promote a concept that meets the needs of both per

formers and patrons to the Theater Center. 

To promote efficiency and effectiveness so that the 

Theater Center will profit financially and theatrically. 

To gain the reputation that will attract personnel that 

will upgrade the standard of entertainment and professionalism 

in the region. 
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Objectives by Which the Piano Theater Center May Be Evaluated: 

As developed from the External Background: 

To provide Piano with a Theater Center. 

To provide Piano with an instrument from which to stimu

late cultural activities. 

To develop the Theater Center as an integral part of the 

future development of the area. 

To improve the thoroughfare plan such that it serves the 

Theater Center site and the surrounding future growths. 

To provide more city funds to support the further develop

ment of a strong cultural base and attractive Parks and Open 

Spaces Systems. 

As developed from the Internal Background: 

To provide the Theater Center with the suitable equipment 

that will enable the possibility of superior productions and 

educational experiences. 

To provide a number of different stage formations that 

will provide flexibility and variety to the types of performances 

that the Theater Center can produce. 

To provide a facility that theatrically functions effi

ciently and effectively. 

To provide a comfortable setting for the audience. 

To provide parking and other circulation elements that 

make all parts of the facility easily accessible to theater 

patrons and personnel. 
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Introduction to Activity Analysis 

The Activity Analysis is a study of relationships. 

These relationships are the key for planning and designing 

when we literally and physically start planning and designing. 

Every human community has relationships among its parts. 

The programmer will look at the goals and objectives 

so he will know what to be aware of when making interpreta

tions. The best activities can then be determined that will 

allow the user and designer to reach these goals and objectives, 

The most appropriate and beneficial ways in which human beings 

can be involved with their activities within their own spirit, 

senses, their physical bodies, and their own mental capacities 

will be investigated. This is not trying to construct ways 

of doing things, but is determining an essential order of 

how human beings can do those things. 

The relationships between activities are the key. What 

should the relationships be between these activities and the 

ways in which these human beings are involved in these activi

ties? Now, we are beginning to organize it. Graphics will 

help illustrate the essential adjacencies and relationships. 

We have to be concerned with the functional, economic, 

technological, productive, and efficient characteristics. 

The activities that will be performed by the people 

using the Theater Center will be grouped into seven clusters: 

Theater Center Grounds. Administrative, Public, Backstage, 

Production Personnel, the Main Theater, and the Repertory 

Theater. The activities will be described in terms of their 
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qualitative and quantitative merits. The environmental 

qualities of the surrounding spaces will be discussed for 

those activities with special requirements. The requirements 

for other spaces can be found in the Detailed Space List. 

The first part of this chapter will be primarily concerned 

with the primary and secondary activities and the interrela

tionships within each cluster. The second part will analyze 

the relationships between the clusters that will bring them 

together to form the Piano Theater Center. 

V 
Design is basically an 

—pfZ^—-^ ^^^ °f putting things 
1=1^ together into meaningful 

I 1 relationships.^^^ 

rJa^^ &irs 

mti^A Z^hjeMejT-

Theater Center Grounds 

This sec t ion w i l l descr ibe those a c t i v i t i e s involved 

with vehicular and pedes t r i an c i r cu l a t i on on and around 
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the site, along with other activities that will be con

sidered for the grounds surrounding the building. 

Yeary Road will be the thoroughfare that patrons and 

Theater Center personnel will travel to reach the project 

site. It is scheduled to be improved into a four lane 

parkway divided by a median. This road will connect to the 

major arteries into central Piano and Dallas. 

I 
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There is the possibility that productions in both the 

Main Theater and the Repertory Theater could be taking place 

at the same time. Therefore, a total of 1,200 patrons could 

be at the Theater Center at one time. Time-saver Standards 

suggests one parking space be allowed for every three visitors, 

so the patron parking should have a minimum of 400 spaces, 

plus 10 spaces for management personnel and visitors. Provi

sions for handicapped parking will aid those with disabilities. 
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This implies that the parking area for patrons will be 

quite large, and many may have to walk a considerable distance 

to the entry. Some drivers, then, will desire to drop off 

their party in front of the entry and then park their car 

and walk back to the entry, and vice versa after the presenta

tion. On the other hand, others will park their car, and 

all will walk to the entry. A conflict between vehicular 

and pedestrian traffic is to be encountered. 

Issues--
convenient, easy access 
good drainage 

'Vropo-^^one Security--lighted 
Latecomers do not disturb 

ice 
ongoing performance 

^o ooo opaooaooo 

Production personnel require parking spaces close to 

the stage and shop areas. 35 actors and technicians will 

require a space for their vehicles, with an additional five 

spaces for the director and guests. 

The unloading and loading of stage, shop, and production 

materials will take place in this area also. Office supplies 

will be delivered at the box office entry. 

Ve\\^i 
5f-^ 

.::/^^^^^^&\ ̂ »^'^^ 
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Other activities can be expected to be found on the 

site grounds other than those related to pedestrian and 

vehicular traffice. The site chosen for the project is 

planned by the City to be a part of the Parks and Open Spaces 

System. Activities can be planned that will make the Theater 

Center an integral part of this plan. Outdoor performance 

spaces for a picnicking audience is a popular event all 

over the country. The sloping site offers the opportunity 

for an outdoor theater in itself, much like the Greeks used. 

Small secluded spaces can be formed with the landscape 

that will allow the actors to get away and rehearse or medi

tate for a part. The whole site can be used to enhance the 

activities of the theater. 

7^r\<.-b ^i OytA>JY^'^ 
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Administrative 

Efficiency i s the proper u t i l i z a t i o n of resources in 

the achievement of goals and object ives and the implementation 
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of decisions. It involves achieving goals with the least 

waste, or greatest economy of resources. The management 

process can be illustrated in the following diagram: •'•̂•'• 

fersoi^ 

-h iW^tyi •fe Adir' e^e 

Farfose 

•h AHiirt 

(^a^h 

The above diagram gives an overall view of the activities 

that the management will be involved in. They will provide 

the leadership needed within the Theater Center itself, along 

with contacts with the external environment factors as well. 

All of their activities are centered around the management of 

those two areas. A carefully planned environment will allow 

them to do these operations with the greatest efficiency. 

The Theater Center Director will act as the manager of 

the whole operation. He will review the goals and objectives 

of the organization and set about planning what kind of work 

will need to be performed to reach them; organize how the 

work is to be coordinated; staffing that work problem with the 

person or persons with the sufficient skills and knowledge 

to perform the duties; directing the initial phases of the plan 

to help get it started in the right direction; and controlling 

the activities of that project and adapting them to meet 
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current and changing goals and objectives 102 

—(:P&frfruffiTn 

In addition to these activities, the Theater Center 

Director will meet with prospective employees, city officials, 

graduate intern candidates, and other business representatives, 

in accordance with his interest in the external environment. 

A staff of office employees will be used to conduct the 

business activities of the Theater Center. Two secretaries 

will be required to deal with all the clerical work. These 

activities will include shorthand, filing; typing of news

letters, requisitions, brochures, production programs, business 

letters, accounting reports, etc.; and other general clerical 

duties. Adequate lighting and space, and circulation, are 

the prime interests in concern for the quality of the spaces 

that these activities take place in. 

The Theater Center will require the services of an 

accountant to keep track of all the expenditures that will 

be encountered. His activities will include control of the 

budget, auditing, tax accounting, and payroll. 

An important activity that will be conducted will involve 

Public Relations. Two people will develop advertising 

strategies over the entire metroplex, produce posters and 
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programs, visit the surrounding communities with actors on 

promotionals, sell program ads, etc. In essence, their job 

is to make people aware of what is happening at the Piano 

Theater Center, and show the people that the Theater Center 

is aware of what is happening with them. These activities 

require a work space with a drafting table, file drawers, 

material storage, and good lighting. 

The public will associate more directly with Box Office 

activities. One person will be responsible for selling 

advance tickets, reserve seats, season seats, and general 

admission tickets. The public will also be able to obtain 

programs, season bulletins, brochures, and other forms of 

literature made available by the Theater Center and the 

Public Relations people. The space allocated for these 

activities should be adjacent to those for the public, while 

at the same time, be near the office spaces and the safe. 

Many people can be expected to come to the Theater 

Center to discuss promotionals, business transactions, employ

ment, scholarships, etc. A space will be needed in the 

administrative area for them to wait for their appointed time. 

Activities in this waiting area would be reading, conversing, 

sitting quietly, smoking, etc. 

Occasionally, a meeting with several people might be 

arranged to discuss community goals, promotionals. Theater 

Center objectives, etc. A conference space that will seat 

eight people will be required to deal with these activities. 

Miscellaneous activities that will take place in the 
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administrative areas that will require spaces from which 

to operate include the storage of business supplies, employee 

washrooms, and janitorial functions. Spaces for these acti

vities will consist of a storage closet, rest rooms, and 

custodial closet. 

J^^mmoni'f'i. 
1 
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Public Spaces 

The Theater is an entity that caters to the expectations 

of the patron that supports it. Everything that happens in 

the theater is aimed at entertaining the audience. The public 

will be engaged in many activities as the Theater Center 

attempts to entertain them, and make them feel as comfortable 

and as important as possible. 

0 
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The entry into the Theater Center is a transitional 

space between the exterior and interior. The transition 

from the real world into the world of Theater is a matter 

of mood. 

^•^^r'ior iiOfrilli^Sfpiiiiii 

Most of the activities the patrons will be engaged in 

concern interacting with other people. As they arrive at 

the Theater Center, they will meet acquaintances and involve 

themselves in conversation and greetings to one another. 

Patrons will arrive at the Theater Center and some may 

have to buy their tickets at the Box Office window, or desire 

to buy advance tickets for a coming production. Programs 

and other Theater Center literature will be available near 

the entry. Patrons often desire to leave coats and hats in 

a protected storage space. Most people, however, can be 

expected to progress into the lobby area of the facility. 

l^ui/j^TFtc^^i^ 
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Dr. Richard Weaver of the Texas Tech University Theater 

suggested that the size of the public spaces depended on how 
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many patrons the theater is to hold, and how many of these 

people can be expected to enter the auditorium or stay in 

the foyer or lobby. The conditions are also to be related 

to the approaching minutes to production time. With the 

help of Dr. Weaver, the following estimates were made for 

an auditorixjm to hold 800 patrons: 

_ 

L Time 
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The lobby area of a theater is the transitional space 

between the "real life" activities and the "Theatrical" 

activities. People will interact with each other, sit and 

observe the surrounding activities, observe art exhibits, 

etc. The Theater Center will reach out to the people of 

Piano by allowing them to set up their own exhibits of various 

types. 

Other activities the public will be involved in deal with 

those requiring rest room spaces where patrons can wash, 

excrete, and groom themselves. Each of these spaces will 

accommodate eight patrons. Closet spaces will also be 
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required for j a n i t o r i a l a c t i v i t i e s . Two custodians will 

be able to deal with the j an i to r i a l functions for the whole 

Theater Center. 

m 
Yi^hi;^ 

Backstage Areas 

Activities occur behind the stage that support those 

events that take place on the stage. The audience sees the 

finished products that were developed by skilled and know

ledgeable craftspersons and technicians. 

The Director (of the production), a lighting technician, 

a set designer, and costume designer will be concerned with 

organizing the shop areas for the production of those articles 

needed in the play. A studio space will allow them to carry 

on these activities. Activities in this studio area will be 

work scheduling, designing, model building, drafting, keeping 

records of inventory, ordering materials through the business 

office, and other shop supervisory functions. 

0 4 ^ 

o ^ ^ 
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Shop space will be required for the making of costumes 

used in plays. Activities that will take place include mea

suring players, cutting materials, sewing, assembling, 

fitting, dyeing materials, and other tasks that deal with 

the wardrobes and costumes of players. Two seamstresses will 

be used to assist the costume designer for most productions. 

For a special play where there is an unusually large number 

of costumes to be made or altered, other part time assistants 

might be hired from the community to aid them. Old costumes 

will be stored in the Theater Center for future use. 

•mm'" 

Two assistants will deal with wood working and carpentry 

tasks of the Theater Center. A complete wood shop will allow 

them to make all the different elements needed in the play. 

These will include sets, backdrops, furniture, props, etc. 

An important aspect involves the storing of materials. Good 

storage facilities for their tools and lumber will allow the 

shop to operate with more safety and efficiency. In addition 

to the table machine, many small hand tools will be used. 

The Systems Performance Criteria chapter will describe the 

equipment and tools in greater detail. 

^•AWc/e ^ut ifi-h fiW5 4W OrJered 'iM-o ̂  P-'-f^tW- Ul^ole 
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The painting of articles is an important activity 

that will take place in the Backstage Area. Special concern 

will be for the safety provisions in this space. Proper 

ventilation from fumes and the storage of combustible 

materials are the areas of precaution. One person will be 

responsible for the activities in the painting area, but other 

shop personnel will aid in painting when they are through 

with their tasks. 

In the theater, very little is ever thrown away. Articles 

made for one production might very well be needed in a play 

in the near future, or several months or years away. A very 

large storage area for sets, props and costijmes is very use

ful and necessary. 

2Tr^ser\\ U-Te ... ^ ,^ , , 

Q /\ ^m I o ^ iii ^. fuhrt (J^e 

Materials for shop use will be received in the shop 

area. Personnel from the shop will unload the materials 

and store them until they are needed. Records for all 

materials received will be reviewed in the Design Studio 

area so an accurate inventory can be kept. A copy of 
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the receipt will be sent to the accountant for his records 
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Miscellaneous activities that will take place in the 

shop area will include lunch and coffee breaks, washing and 

excreting, and cleaning and maintaining the shop. These 

activities will require the spaces of a break room (for nine 

people), two rest rooms (each to serve two at a time) and a 

custodial closet to hold cleaning equipment. 

The space allotted for the mechanical equipment of the 

Theater Center is to be considered as a part of the Backstage 

Areas. To be housed in this space will be the equipment 

for the plumbing system, heating systems, fire-extinguishing 

systems, and air-conditioning systems. Suitable space for 

maintenance activities is important. 

iSctiOciy.-.^ 
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Production Personnel Areas 

These spaces will take care of the needs of those per

sonnel that take part in the activities on the stage in front 

of an audience. These people include the actors, actresses, 

the director, the members of the orchestra, and the technical 

crews. 

In preparation for a production, the players will store 

their street clothes, put on their stage make-up, prepare 

their hair, and then put on their costumes. Many types of 

make-up used or required for a play require assistance in 

application, so when one person is through with his make-up, 

he will help others in their preparation. Other activities 

that take place in the dressing spaces include sitting and 

relaxing, smoking, conversing with others, meditating, 

studying lines, etc. 

1 

.J 

Separate spaces for these activities are needed for 

seven men and seven women of the chorus. Similar spaces are 

needed for four men leads and four women leads. The leads 

will be more intense on their meditation and preparedness 

than the members of the chorus, as they prepare to get "in 

character." Separate rest room spaces will be required to 

serve three men and three women. 
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The orchestra members rehearse their part of the play 

just as much as the players. A soundproof area away from 

the stage is necessary for them to accomplish their activities 

The orchestra leader will harmonize their efforts with the 

desires of the director. The orchestra members will sit 

around a central position from where they will be directed. 

When they are not playing their instrijment, they will store 

them in a safe place in the practice hall. The orchestra 

can be expected to contain 20 people. Separate rest room 

facilities will accommodate three men and three women. 

The orchestra leader will require a private space where 

he will talk with the director, study his music, store 

materials, make his notes, interview prospective orchestra 

members, or confer with members of the orchestra or play. 

The director will conduct all the functions of planning, 

organizing, staffing, directing, and controlling the "Theater" 

part of the Theater Center. From private space, he will plan 

all of the events and communicate with everyone around him 

so they understand exactly what is expected of them. He will 

work very closely with the studio designers, orchestra leader, 

players, and technicians to perfect the production of every 

play. Therefore, he will have to be involved with all acti

vities. The Stage Manager will be his close assistant, and 
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will be responsible for all activities during the actual 

performance. 

'Xackh^C^'^m 

V^^l^nert) 

A multipurpose space is used by production personnel 

to meet and meditate before a performance. Last second 

mental preparations are discussed. The concentration of the 

members in this space is intense before the production. 

After the play, members will meet with backstage guests, 

reporters, the Director, and other special guests. This 

space is commonly known as the Green Room and will accommodate 

20 people. 

liiji: 
:::¥:?•:•:•:• 

iliii 
i:i:iSi?i:iiJ 

Yo0n^6 

I • • «_*7« 

• • • • • / 

Zi/rHi ^1 jgrh of -Me -Hxeder. 

L 'P'pr-5oy\/}ei 

Main Theater 

The audience and stage areas are where the activities 

will occur that are the true purpose for the Piano Theater 
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Center. The patrons will sit and view those activities 

that are meant to entertain them. 

A proscenium stage that can be transformed into a 3/4, 

or thrust stage, will be used in the Main Theater. Different 

forms of stage machinery are available that will enable this 

to occur. When the thrust stage is used, seats will be 

removed and stored. Lighting requirements will change, also. 

The seats will be replaced for productions on the proscenium 

stage. 

TrotfOemum Thrus-t 

The auditorium will hold 800 patrons when the proscenium 

stage is in use, while holding approximately 750 with the 

thrust stage. 

Different activities occur during the production that 

require spaces to accommodate them. The audience will sit 

in front of the stage and view the performance, but other 

activities will be in progress behind and above the stage, 

and over and behind the audience, that support the action on 

the stage. 

Behind and to the sides of the stage, players are waiting 

to make their entrance onto the stage. At the same time. 
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crews are waiting for a scene to end. At that time, the 

curtain will close, or the lights will go out with the 

thrust stage, and the crews will remove scenery and props, 

and bring in those articles needed for the next scene. Shop 

workers will make up the crews during productions. Stage 

machinery is operated from the same areas. These mechanisms 

will raise and lower risers and scenery from the loft above 

the stage. 

•lOn 'd^urt^ii^ Clotied 

The lighting is controlled from a position where the 

technicians can view all of the action, preferably from behind 

and above the audience. Much preparation, study, design, 

and rehearsal is carried out to perfect the lighting of a 

play. One person will run the control console, while three 

others will man the spot lights. 

One technician will control the sound from behind and 

above the audience, possibly in the same space occupied by 

the light control console. 
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Those props and furniture that are being used in the 

play currently in session are stored close to the stage 

where they can be easily retrieved. The space for this 

activity is commonly referred to as the Prop Room. 

A space for the storage of janitorial equipment will 

aid the custodians. One such space will serve the Main Theater 

and the Production Personnel areas. 

^^^^dpi/!^i cio^ 
]^if\ Ut^^ier 

Repertory Theater 

The same activities take place in the Repertory Theater 

as in the Main Theater, but at a different scale, and on a 
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different stage form. 

The Repertory Theater will utilize an arena stage, meaning 

the audience (of 400), will sit on all four sides of the 

stage to view the action. The actors and crews will wait 

behind, or even under or above, the audience for their appro

priate times to enter. 

AW^ 
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The lighting fixtures have special precautions concerning 

audience and stage relationships. These problems are examined 

more thoroughly in the Systems Performance Criteria chapter. 

Light and sound control are monitored from above and behind 

the audience where the technician can view the action. 

Very little, if any, scenery requiring backdrops is 

used in the Theater of the Round. Many props and forms of 

furniture, howerver, are used, and require storage space, 

much like the Prop Room. 

Separate dressing areas will be used by the actors and 

actresses for putting on make-up and costumes. These spaces 

will accommodate four men and four women. Separate rest 

room facilities will also be required to serve them. 
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All of the different functional areas of the Theater 

Center, as well as the individual spaces within each area, 

will be connected by the circulation elements. These passages 

will consist of stairways, elevators, and corridors. 
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Cluster 

Theater Center 
Grounds 

Primary Activity Secondary Activity 

Circulation 

Parking 

Parks 

Maintenance 

Vehicular movement 
arriving 
departing 

Pedestrian 
to & from parking 

Deliveries 

Patron 
Personnel 

Picnics 
Outdoor improvisation 
Relaxing 
Strolling 
Meditating 

Landscaping 
Gardening 
Cleaning 

Administrative 
Spaces C le r i ca l Work Typing 

Shorthand 
Fi l ing 
Receptionist 
Sorting mail 
Communications Theater Center 

Management 
(Director) 

Accounting 

Public Relat ions 

Planning 
Organizing 
Staffing 
Directing 
Controlling 

Watch over budget 
Auditing 
Taxes 
Payroll 

Develop advertising 
strategy 

Produce posters & 
programs 

Promotional visits 
Sell program adS 
Drafting 
Filing records 
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Cluster Primary Activity Secondary Activity 

Administrative 
Spaces 
(cont'd) 

Ticket Sales 

Waiting 

Conferences 

Storage 

Employee 
Convenience 

Custodial 

Advanced tickets 
Reserve seats 
Season tickets 
General admission 
Disperse P.R. literature 

Sitting 
Reading 
Conversing 
Observing 
Smoking 
Studying 

Discuss: 
Promotionals 
Community goals 
Theater Center 
objectives 

Scholarships, etc. 

Of office supplies 

Excreting 
Washing 
Grooming 

Store cleaning 
equipment 

Public Spaces 
Entry Enter 

Exit 
Greet acquaintances 
Obtain programs 
Store coats and hats 

Public Gathering 
(Lobby) Sitting 

Conversing 
Observing displays 
Greeting 
Walking around 
Standing 

Public 
Convenience 

Custodial 

Excreting 
Washing 
Grooming 

Storage of cleaning 
equipment 
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Cluster Primary Activity Secondary Activity 

Backstage Areas 
Shop Supervision 

Making Costumes 

Wood work 

Painting 

Storage 

Receiving 

Employee Breaks 

Lighting design 
Set design 
Costume design 
Work scheduling 
Model building 
Drafting 
Inventory records 
Requisitioning materials 
Supervisory functions 

Measuring players 
Cutting materials 
Sewing 
Hemming 
Repairing tears, etc. 
Altering 
Fitting 
Dyeing materials 
Storing materials 

Cutting 
Drilling 
Assembling 
Set construction 
Making furniture & props 
Backdrop frames 
Storing tools 
Storing materials 
Clean up 

Painting articles 
Storing paints and 
painting equipment 

Clean up 

Of everything that might 
be used in the future 

Unloading from the 
delivery vehicle 

Inventory recording 
Receipt sent to 
accounting 

Eating meals 
Relaxing 
Conversing 
Snacking 
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Cluster Primary Activity Secondary Activity 

Backstage Areas 
(cont'd) Employee 

Convenience 

Building Mechanical 
Support 

Excreting 
Washing 
Grooming 

Plumbing system 
Heating system 
Fire-extinguishing 

system 
Air conditioning 

system 
Maintenance 

Production 
Personnel Areas Dressing 

Convenience 

Store street clothes 
Apply stage make-up 
Prepare hair 
Put on costumes 
Assist others 
Relaxing 
Conversing 
Meditating 
Studying lines, etc. 

Excreting 
Washing 
Grooming 

Orchestra 
Rehearsal Practice 

Storing instruments 
Storing sheet music 

Orchestra 
Directing Talk with director 

Study music 
Store materials 
Make notes 
Interviews 
Conferences 

Orchestra 
Convenience 

Cast Meeting 

Excreting 
Washing 
Grooming 
Intense meditation 
"Pep talk" 
Greet guests after play 
Meet with reporters 



110 

Cluster Primary Activity Secondary Activity 

Main Theater 
Performing 

Viewing 

Waiting 
(offstage) 

Sound & Light 
Control 

Storage 

Custodial 

Proscenium stage sets 
Thrust stage sets 
Transforming the stages 

Arriving at seat 
Sitting 
Conversing 
Observing the 
performance 

Leaving seat 
Departing auditorium 

Players await cue 
Crews await scenery 
change 

Players enter and exit 
stage 

Crews enter stage 
Stage machinery is 
operated 

Sound and light is 
monitored from consoles 

Spot lights are 
operated 

For props and furniture 

Storage of cleaning 
equipment 

Repertory 
Theater Performing 

Viewing 

Waiting 

Acting on arena stage 

Arriving at seat 
Sitting 
Conversing 
Observing the 
performance 

Leaving seat 
Departing auditorixom 

Players await cue 
Crews await scenery changes 
Players enter and exit 

stage 
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Cluster Primary Activity Secondary Activity 

Repertory 
Theater 
(conf d) 

Sound & Light 
Control 

Storage 

Dressing 

Convenience 

Sound and light is 
monitored from consoles 

Spot lights are 
operated 

For props and furniture 

Store street clothes 
Apply stage make-up 
Prepare hair 
Put on costumes 
Assist others 
Relaxing 
Conversing 
Meditating 
Studying lines 

Excreting 
Washing 
Grooming 

Circulation Connecting spaces 
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Cluster Relationships 

The activities of each cluster are aimed at fulfilling 

different aspects of the Piano Theater Center. The activities 

in each cluster allow that cluster to operate in such a 

manner that it will contribute to the effort of accomplishing 

the goals and objectives of the Theater Center. 

Each cluster operates as a separate entity, but the 

relationships that some of these activities have with the 

activities in another cluster, bring the clusters into a 

single unit. All the clusters need each other. Their 

existence would be senseless as single elements. They work 

together as a collaboration of units to form the Piano 

Theater Center. 

The Administrative Spaces are in direct relationship 

with public community, especially with the box office, where 

patrons will come and buy tickets directly. At the same 

time, they manage all of the activities of the other parts 

of the Theater Center, in an effort to achieve efficiency 
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and effectiveness. They manage the "Theater" clusters 

mainly through communications with the Backstage Area (design 

studio, shops, mechanical room, inventory of stock, ordering 

materials, etc.). 

^ > 7 7 W J O S "••••::!::::::::• -^ - • J < ^ . ; :" :V:: : - . - ." :":V!! : - . . 
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The Backstage Areas are essential in the theater. They 

support, and allow, all activities that are presented to an 

audience. It is clear, therefore, the direct relationships 

of the Backstage Areas to the Production Personnel, the Main 

Theater, and the Repertory Theater. The only way it relates 

to the Public Spaces activities is that the audience views 

the final product produced by it. The Backstage Areas relate 

to the Theater Center Grounds cluster in the activities of 

personnel parking and deliveries. The players depend on 

this cluster for costumes, props, and to produce those 

articles that support their activities on stage. Their 

work allows the two theaters to function in good "theatrical" 

manner, 

' ^ ^ " : ! : ' • ^ ^ • ! • • • • • • • • • • • • • 
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The "Theater" spaces display the collaboration of the 

efforts of all of the clusters. They are the tying elements 

between the public activities and the "behind-the-stage" 

activities. 

t^Ull^ix)*^ D-n 
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Space STjmmary 

Now that the activities have been disclosed, the 

spaces to accommodate them can be assigned and named. By 

consulting with the Time-Saver Standard for Building Types, 

aiid Uniform Building Codes, and other such standards, a 

suitable square footage can be arrived at. While the 

Activity Analysis investigates the quality of spaces, the 

Space Summary lists the quantitative aspects of the spaces 

in terms of square feet. This Space Summary is a simple 

list of spaces that will aid in determining an accurate 

cost estimate. 

Once the total net area is tabulated, the total gross 

area will be calculated by using the "net to gross ratio." 

This ratio can be obtained from case studies research, con

sulting experienced architects or engineers in this field, 

or even the Time-Saver Standard again. The gross area will 

be used in estimating the costs of the project. 

Rec. Sq. 
User/ Ft. per Allotted 
Occup. Space Comments Occup . Sq . Ft. 

Admini
strative Theater Center Management 

1 Director's 
Office Private office space 

from which he will 
oversee the whole 
operation of the 
Theater Center 100 150 

2 General 
Office Office space for cleri

cal and receptionist 
activities 100 250 
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User/ 
Occup. Space Comments 

Rec. Sq. 
Ft. per 
Occup. 

Allotted 
Sq. Ft. 

Accounting Financial aspects of the 
Theater Center are 
monitored. 100 200 

Public 
Relations 

Box 
Office 

Confer
ence Room 

Workroom for developing 
advertising and public 
related strategies 

For sale of tickets 
and dispersing of 
public relations 
literature, etc. 

For meetings with city 
officials, prospective 
employees, employees, 
etc. 

100 250 

100 100 

15 250 

Storage 
Closet 

Visitor's 
Waiting 

For storing office 
supplies 

A waiting area for 
visitors who have an 
appointment to speak 
to someone in the 
administrative area 

100 100 

25 175 

2 ea. Rest-
rooms 

Custo
dial 
Closet 

For the convenience 
of administrative 
personnel 

For storage of building 
maintenance materials 

30 120 ea. 

50 75 

75 

Public 
Spaces 

Entry 
Foyer Main entry into theater, 

acts as a transitional 
space between the exterior 
and interior. 10 100 
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User/ 
Occup, Space Comments 

Rec. Sq, 
Ft. per 
Occup. 

Allotted 
Sq. Ft. 

250 

8 ea. 

Lobby 

Coat 
Storage 

Rest-
rooms 

Custo
dial 
Closet 

Backstage 
Areas 

A casual space where 
patrons can mingle and 
interact with others 
before entering the 
auditorium 10 

For storage of hats 
and coats during pro
ductions 50 

For patron convenience 30 

For storage of building 
maintenance materials 50 

These are spaces that will 
accommodate those activi
ties that support the 
events that take place on 
the stages. 

2 

1 

1 

1 

1 

Costume 
Shop 

Fitting 
Room 

Cos fume 
Storage 

Paint 
Shop 

Paint 
Storage 

3000' 

200 

250 ea. 

75 

Shop 
Designer's 
Studio Studio space where the 

designing of sets, costTjmes, 
props and lighting takes 
place. 100 

For making costximes 

For trying on cos times 
to check fit 

Large space for storing 
of costiomes and materials 

For painting of scenery, 
props, costumes, etc. 

50 

25 

200 

50 

Ventilated space for the 
storage of paint materials 200 

400 

400 

50 

700 

300 

200 
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User/ 
Occup. Space Coimnents 

Rec. Sq, 
Ft. per 
Occup. 

Allotted 
Sq. Ft. 

Carpentry 
Shop 

Tool Crib 

1 Lxmtiber 
Storage 

1 Prop 
Storage 

Overflow 
Storage 

For the construction of 
sets, props, etc. 

For storing of all of 
the smaller tools used 
in the carpentry shop 

For storage of lumber 

Area for storing props 
made in the carpentry 
shop 

For storage of all 
articles not currently 
being used. Very little 
is ever thrown away, and 
this is where things can 
be stored. 

Loading 
and 
Receiving Area for loading and 

receiving materials to 
be used in the shop 
areas 

Mechanical 
Room 

Break 
Room 

Space for pltmibing, 
heating, fire-extin
guishing, and air 
conditioning systems 

A relaxation space for 
shop personnel to eat 
meals, take breaks, etc. 

50 

50 

200 

200 

300 

100 

300 

25 

500 

150 

500 

400 

2500 

200 

1000 

250 

2 ea. Rest-
rooms For shop personnel con

venience 30 100 ea. 

Custo
dial 
Closet For storing building 

maintenance materials 50 75 
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User/ 
Occup. Space Comments 

Rec. Sq. 
Ft. per 
Occup. 

Allotted 
Sq. Ft. 

7 ea. 

4 ea. 

3 ea. 

20 

Production 
Personnel 
Areas 

Chorus' 
Dressing 
Rooms 

Leads' 
Dressing 
Room 

Rest-
rooms 

Green 
Room 

These spaces will take 
care of the needs of 
those personnel that 
take part in the 
activities on the stage 
in front of the 
audience. 

Space for chorus members 
to apply make-up and 
prepare for the show 

Space for the leads to 
apply make-up and 
prepare for the show 

For players' convenience 

Meditation space for 
players before the 
production 

Director's 
Office Office space where the 

production director 
controls the operations 
of the "theater." 

30 400 ea. 

30 

30 

200 ea. 

150 ea. 

15 400 

100 200 

20 Orchestra 
Practice 
Hall Area where orchestra 

members can rehearse 50 1000 

Orchestra 
Leader's 
Office Office space where the 

orchestra leader will 
manage orchestra 
activities 100 150 

3 ea. Rest-
rooms For orchestra members' 

convenience 30 150 ea. 
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User/ 
Occup. Space Comments 

Rec. Sq. 
Ft. per Allotted 
Occup. Sq. Ft. 

Custo
dial 
Closet For storing building 

maintenance materials 50 75 

800 

Main 
Theater 

Audience 

Varies Stage 

This theater will hold 
the largest audiences. 
Productions will be 
played on both pro
se eniiim and thrust 
stages. 

Large space where the 
audience will be seated 
to view the action 
taking place on the 
stage. 

Area where actions will 
be taking place that 
entertain the audience. 

6000 

1600 

Varies Wing 
Area Areas where the players 

and crews will wait for 
the proper moments for 
them to enter the stage. 2 X stage 

area 3200 

Stage 
Machinery 
Control 

Area where the counter
weight system of the loft 
will be operated 

Prop Room Storage area for those 
props that are in current 
use 

50 

100 

150 

200 

Control 
Booth Space behind and above the 

audience where the stage 
manager, lighting console 
operator, sound technician, 
and spotlight operators 
will function. 25 200 
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User/ 
Occup Space Comments 

Rec. Sq. 
Ft. per 
Occup. 

Allotted 
Sq. Ft. 

Repertory 
Theater 

400 Audience 

Varies Stage 

Varies Wing 
Area 

Prop Room 

The arena theater will 
be utilized in this 
theater before an 
audience of 400 people. 

The seating area will be 
on all four sides of the 
acting area. 

Area where actions will 
be taking place that 
entertain the audience 

Areas where the players 
and crews will wait for 
the proper moments for 
them to enter the stage 2 x stage 

area 

2800 

750 

Storage space for those 
props that are in 
current use 100 

1500 

200 

4 ea. 

2 ea. 

Dressing 
Rooms 

Rest-
rooms 

Control 
Booth 

Custo
dial 
Closet 

Spaces for players of the 
Repertory Theater to 
apply make-up and prepare 
for the show 

For players' convenience 

Space behind and above 
the audience where the 
stage manager, lighting 
console operator, sound 
technician and spotlight 
operators will function. 

For storing building 
maintenance materials 

TOTAL NET AREA 

30 

30 

300 ea. 

100 ea. 

25 125 

50 75 

36,615 sq. ft, 
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A suitable net-to-gross ratio that is used by many 

architects and engineers to determine the gross area of 

a theater is 6 to 7. Characteristically, the theater does 

not have a plentiful amount of area allotted for circulation. 

This is evident by the relatively high ratio. 

^ z ^ - = -I = 85.7% 36,615 s.f. ^ 
gross 7 gross 

gross = 42,720 s. f. 

Parking 

A total of 450 parking spaces are required to meet 

the needs of patrons, aciministrative personnel and theater 

personnel. Allowing 300 square feet for each parking space, 

we can determine the area expected to be needed for parking 

and vehicular circulation through the site. 

300 s. f./vehicle x 450 parking spaces = 135,000 s. f. 
for parking 
and vehicular 
circulation. 
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Cost Analysis 

Now that the total areas of the Theater Center are 

known, an approximate cost of the project can be calculated 

by looking up the cost per square foot of similar building 

types in Building Construction Cost Data 1979. This reference 

provides the construction costs of different building types 

in 1979. The expected costs of the different types of spaces 

found in the Theater Center are disclosed in the following 

breakdown: 

Space 

Auditorixams 

Stage 

Acininistration 

Shops 

Toilets 

Storage 

Dressing Rooms 

Lobby 

Net to Gross 

Total area 

Parking 

Sq. ft. 

11,200 

7,200 

1,475 

4,050 

1,640 

4,500 

2,550 

4.000 

6,105 

42,720s.f. 

135,000 

Unit 
Price 

49.60 

35.35 

40.65 

35.25 

54.75 

15.75 

35.35 

35.35 

40.65 

38.70 

1.76 

Building Type 

Auditoriums 

Theaters 

Offices 

Schools, 
Vocational 

Swimming Pools 

Warehouses 

Theaters 

Theaters 

Offices 

Bldg. costs $1 

Parking $ 

Cost $ 

555,520.00 

254,520.00 

59,958.75 

142,762.50 

89,790.00 

70.875.00 

90,142.50 

141,400.00 

248,168.25 

,653,137.00 

237,600.00 

The cost factors above apply to construction in 1979; 

therefore, the calculated building costs depict what the 

building would have cost in 1979. Current inflation rates 

have been rising at a pace of almost 1% a month. Considering 



126 

this inflationary rate, the costs can be calculated at the 

expected midpoint of construction. The following is a time 

chart for the project processes which illustrates the mid

point of construction. 
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The midpoint of construction has been determined to 

arrive 47 months after the 1979 cost date. Using the 

inflation increase of 1% per month since that date, the 

cost per square foot of the project at the midpoint of 
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construction can be calculated. 

Building Costs $38.70 per sq. ft. x 1.47% = $56.89 per sq. ft. 

Parking Costs $ 1.76 per sq. ft. x 1.47% = $ 2.59 per sq. ft. 

Project Costs 

Cost of Land 

30 acres at $2,000 per acre $ 60,000.00 

Landscaping 

20 acres at $1,500 per acre $ 30,000.00 

Paving 

135,000 sq. ft. at $2.59 per sq. ft. $ 349,650.00 

Building Construction 

42,720 sq. ft. at $56.89 per sq. ft. $2,430,340.80 

Furniture and Equipment 

25% of building costs $ 607,585.20 

Subtotal $3,477,576.00 

Subtotal minus Cost of Land x .08 
is Architect's fee $ 273,406.08 

Subtotal X .10 is Contingency $ 347,757.60 

Total Project Cost $4,098,739.70 

Sources of Funds 

A theater such as this rarely makes enough money on 

ticket sales alone to survive. The prices of tickets must 

be competitive with those prices of other forms of entertain

ment in the surrounding areas, or prospective patrons will 

choose the other forms. This is why a community theater 
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rarely makes it on ticket sales alone. Other sources must 

be sought for support. 

National and state agencies exist that offer grants to 

help finance certain foundations and cultural improvements. 

Most of these grants are awarded if the candidates can 

raise enough money to equal the amount of the grant. This 

proves worthiness of the loan. The Texas Commission on 

Arts and Humanities, located in Austin, is the state agency 

to be contacted in Texas. In addition to sponsoring grants, 

this agency publishes and aids community groups in finding 

^u ^ ^ 103 

other sources for grants. 

Hundreds of foundations exist that give funds to worth

while causes. Many of these support cultural events such 

as this project. The Foundation Directory lists foundations 

by state that make contributions. Giving USA 1979 Annual 

Report also gives information about donors in the metroplex 

area. 

The Public Relations personnel of the Theater Center 

will also have a hand in soliciting for funds. They will 

approach merchants in the community and offer ad space in 

the production program for advertisement. 

Many patrons of the theater can be expected to make 

contributions as a means of a tax write-off. 

Because the school district desires to use the Theater 

Center for at least two months out of the year, they are 

willing to aid in financing the project. The Theater Center 

is to become a part of the Parks and Recreation plan for 
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parks and open spaces. A large part of the city's revenues 

and expenditures is appropriated to the Parks and Recreation 

Department, so a portion of that fund can be expected to 

be used to support the Piano Theater Center. 
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Footnotes Cost Analysis 

103T 
Lawrence Stem School and Community Thepf-Pr M.r..c.o-

ment (Boston, Massachusetts:Aliyn and Bacon, Inc., 1979), 
U • ^ O ̂  • 
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Introduction 

The theater involves the collaboratioD of many differ

ent arts and skills including acting, light design and 

control, sound control (including acoustics), set, costume 

and prop design and construction, etc. This chapter will 

describe those areas of the theater that require special 

attention and expertise by the architect in order to design 

for its needs. 

Stage Forms 

Theater productions are performed on different stage 

forms. Each different type of performance has specific 

functional requirements. The large multipurpose auditoriums 

that can be altered to contain several of the different 

stage forms have been found to be undesirable for theater 

productions. Too many acoustical, seating, and technical 

problems arise from such facilities. A better solution for 

the community theater calls for at least two different 

auditorixjms of different magnitudes to hold the different 

stage forms. The stage forms preferred include the arena, 

thrust, and proscenixom stages. 

The Arena Stage 

The arena stage is characterized by the audience sitting 

all around the acting arena. The players generally enter 

and exit the stage from the comers, either from tunnels that 

go under the audience, or through the aisles, to the back

stage areas. The following diagram illustrates a typical 

arena stage situation. 
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The Thrust Stage ^ 4^en^ ^ y 

The thrust stage can be described very accurately by 

its name. It is similar to a proscenium stage, but the 

apron in front of the curtain thrusts out much further. The 

audience is arranged on three sides of the acting area, thus 

the name "3/4 Stage" is also attached to this stage form. 

The players enter the stage from the aisles through or under 

the audience, or from the backstage areas. 

'Thru^-^ ^^e 

The Proscenium Stage 

With this stage formation, the audience sits in a 

darkened room facing the performing area and views the 

action through a framed opening called the proscenium. 
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Some of the action takes place in front of the proscenium 

on what is called the apron. Most entries onto the stage 

come from the wing areas behind the proscenium wall. 

Audience Seating 

The design of the seating area is crucial in the 

theater for reasons for acoustics, sight lines, flexibility, 

circulation, endurance and patron comfort. 

For the proscenium stage, either one of two arrangements 

are usually used to seat the audience. "Continental" seating 

is used for smaller audiences. The rows are spaced about 

45" apart to allow for circulation through the rows. Aisles 

are not used in this arrangement. 

Z^yrfiVigvrfW '6ed-Kn«^ 

The "conventional" seating arrangement is used for 

larger theaters that utilize the proscenium stage. The 

rows are about 35" apart, allowing for more patrons to be 
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seated nearer the stage than with the conventional seating. 

The seats are reached by a system of aisles. 

ConV^tfriOn^l 've^iAfi] 
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Seating 
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Fly Tower 

The fly tower is the area above the stage where 

scenery "flats," lights, curtains, film screens, etc., 

are stored during productions. A counter-weight system is 

controlled by technicians to raise and lower these elements 

at the appropriate times. Time-Saver Standards for Building 

Types provides a good basis for determining the size of 

the loft area. 
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The smoke vent is a safety item that opens up in the 

case of a fire. Exhaust fans are activated automatically 

to suck the smoke out of the auditoriijm. 

Stage Lighting 

One of the most important areas of concern in the 

theater is the lighting facilities. This section will study 

lighting carefully so the designer will know exactly what 

kinds of problems must be solved in relation to the lights. 

What is Stage Lighting? 

Good lighting ties together all the visual aspects of 



139 

the stage. In addition to illuminating players, settings, 

properties, and costtraies, portions of the scenery may need 

to be subdued, certain properties may require accenting, 

and costiraies will be enhanced. All objects that appear on 

the stage must be focused by light into a picture that 

conveys sense and feeling to the viewing audience. 

The same tools are used in lighting any play, whether 

traditional or avant-garde. Those who know how these tools 

are used in the theater are better prepared to design for 

104 their placements. 

The Functions of Light 

Visibility - To allow each member of the audience to 

see clearly those things which he should see. This also 

pertains to the audience not seeing certain other things. 

The full, three-dimensional form should be revealed, the 

texture of the surface made apparent, and the variations 

in color disclosed. Visibility also includes bringing depth 

to the stage picture and setting the actor apart from the 

scenery behind him. 

Plausibility - This refers to the realistic scheme of 

accurately imitating the light one would normally expect 

from whatever sources are apparent or suggested. In other 

words, the audience must be able to accept the light that 

it sees on the stage as being in the realm of the possible, 

and must not be distracted by effects that cannot be accounted 

for by reasonable imagination. 
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Composition - The tying together of the stage picture 

into a meaningful and pleasing scene. This includes the 

subduing of less important features, the accenting of the 

more important, to focus the spectator's attention on areas 

where the critical action takes place. 

Mood - Mood follows almost automatically if the other 

three purposes are properly effected. Mood, in the end, 

is the most important, but it usually results from the 

successful attainment of the others. No desirable mood 

can be achieved if either the visibility or the plausibility 

or the composition is neglected. 

The Qualities of Light 

Intensity - This refers to the brightness of the light. 

This may vary over a vast range, from a mere glow to a 

burst of illumination of many hundred foot candles. Between 

these extremes the designer has the greatest of flexibility 

in selecting the exact amount of light needed for any portion 

of the stage picture at any time. 

Color - Every color of the spectrum is available to 

the designer. Color is used to increase or emphasize the 

full dimension of solid objects, to enrich costxames, or 

to modify the appearance of the painted setting. 

Distribution - Light has form and direction, resulting 

in another tool in its effective use. A general wash of 

light over the whole stage is very different from a thin 

ray focused on a specific object or actor. A row of sources 
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will give a general bath of light that seems to reveal no 

shadows, while a single source will leave sharp shadows 

wherever it falls. A spotlight angling in on an actor 

from above will give him a look of complete naturalness 

as though he were lighted from a street light or a household 

ceiling fixture. The same spotlight from below will distort 

his face with unusual shadows and highlights. 

Movement - Each of these properties--intensity, color, 

and distribution--may be intensified, diminished, or other

wise altered by the fourth quality, movement. Movement 

implies the change, whether subtly, or abruptly, of any of 

the other properties. 

Lighting the Acting Area 

Enough spotlights must be placed so that all portions 

of the stage in which the actor moves or stands for any 

length of time will receive nearly equal amounts of light, 

so that he will not pass through distracting changes as he 

moves about. 

The following diagram illustrates how the lighting 

designer divides a stage into areas. In practice, the 

individual beam pattems are larger and less regular and 
106 

overlap one another in all directions. 
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Spotlights are used on the stage as illustrated in the 

diagrams below. Not only are they used from in front of the 

stage, but from the sides and back as well so as to keep 

shadows of objects and actors from falling upon each other.^°^ 
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Light Sources 

The Incandescent Lamp - The most common source of 

light used on the stage today is the incandescent lamp, 

a gas-filled glass bulb containing a tungsten filament 

which emits light when a current is impressed through it 

by the prescribed voltage, 120 being the most common in 
108 this country. 

Tungsten-Halogen Lamps - The tungsten-halogen lamp 

has recently sprung into prominence in all branches of 

illumination including stage lighting. In this lamp a 

halogen gas, usually iodine, is introduced into the bulb. 

As a particle of tungsten evaporates from the filament and 

moves toward the glass, it makes contact with the halogen 

and combines with it. The new compound is attracted back 

to the filament, where the tungsten is redeposited while the 

halogen floats free to continue its good work. Because the 

combining of the two elements will take place only in very 

high heat, the bulb must be very small, and for this reason, 

is usually made of heat-resistant quartz glass. 

With the filament constantly replenished, it lasts a 

great deal longer and continues to emit light of the same 

color regardless of its age. The color of the light from 

this lamp has less red in it, and therefore is closer to white, 

than that emitted by the older filament lamps. These fila

ment lamps tend to put out less light as they grow older. 

However, there is no black deposit of tungsten to darken 

the bulb and thereby cut down on the output of the tungsten-
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halogen lamp, many of which have a rated life of 2000 hours. 

The tungsten-halogen bulb is very small; some of them 

are little longer than a cigarette, and scarcely thicker. 

The compact filament makes it possible to place the source 

at the exact focal point of a reflector or a lens. Existing 

lighting instr-uments can and have been altered and designed 

to hold the tungsten-halogen lamp. This lamp will enable 

stage lighting to be more efficient in its operation. •'•̂^ 

The Carbon-Arc Light - One source of light that is not 

an incandescent lamp, yet has a long history in stage use 

is the carbon arc. Mounted in a hood, with a condensing 

lens, devices for shaping the beam, and a method of focusing 

the beam in different directions, the carbon arc becomes 

extremely useful as a follow spot for emphasizing portions 

of the stage or members of the cast. 

Stage-Lighting Instruments 

The term "stage-lighting instrument" is used to designate 

any device used on the stage to hold a lamp in correct posi

tion, to direct and shape its output of light, and to hold 

color media in the resulting beam. 

Spotlights 

The spotlight is the most important instrument of all 

on the modem stage. Fundamentally, the spotlight is a 

metal hood containing a high-powered source of light which 

is made more effective by use of a lens and usually a 

reflector as well. The resulting beam of high-intensity 
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light can be shaped by various means to forms that may be 

useful in the stage picture. 

The Piano-Convex Spotlight - In a simple hood, a G-shaped 

lamp is mounted on sliding carriage attached to which there is 

also a small spherical reflector that rides behind the lamp 

and is always in correct relationship to it. This reflector 

sends all rays that strike it back through the original source, 

thus enlarging the original beam to a considerable degree. 

Beam Characteristics. When focused on a flat surface, 

the plano-convex spotlight's beam pattern is circular with 

a sharp, distinct edge. The field is quite irregular in 

intensity, however, while abnormal effects in the form of 

a rainbow are seen at the edges. When the lamp is moved 

back to the exact focal length of the lens, a precise image 

of the filament appears. 

Although the piano convex spotlight does not have the 

importance it once had, it is still a useful instrument on 

many occasions, and it is far less expensive than the ellipsoidal-

reflector spotlight, the other instrument that throws a 
112 

sharply defined beam, although much less powerful. 

pl0ilO-6oti^eiC '^J7(ji'lial& 
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The Fresnel Spotlight - The hood of the Fresnel spot 

is considerably shorter than the hood of the Plano-convex. 

The short focal length of the Fresnel lens makes a long move

ment of the lamp unnecessary. 

The Fresnel spot throws a beam of much greater intensity 

than does the Plano-convex for the same current consiomed. 

The beam pattern of the Fresnel is far smoother and without 

a sharp edge. This allows the blending of two or more beams 

113 without a noticeable break. 

Fresnel spotlights come in a niomber of sizes, the smallest 

of which has a 3-inch lens and burns a 150-watt G-shaped 

lamp. This little instrument is very handy for tucking into 

small comers. 

fr^^n&L ^j^iakf 
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An extremely useful instr-ument on any stage is the 

6-inch Fresnel, burning 500 and 750 watt T-shaped lamps. 

This spotlight is invaluable for the upstage acting areas 

where its soft-edged beam fades away on the scenery without 

leaving obvious and distracting lines and patterns. 

The 8-inch Fresnel is equally as valuable on the larger 

stage with its 1000- and 1500-watt G-shaped lamps. It 

puts out a powerful beam that can be put to use in many 

ways. 

The Ellipsoidal Spotlight - This is the most important, 

the most useful, and the most common stage lighting instru

ment in use today. 

The ellipsoidal-reflector spotlight throws a powerful 

beam of light which cannot be shaped by external means such 

as placing mats in the color frame. The lens can be moved 

a few inches, back and forth, thus allowing the beam pattern 

to be thrown out of focus and so softening the hard, sharp 

edge of the field. 

'^Bj^li'aki-
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This spotlight comes in sizes ranging from a 4%-inch 

lens to a 12-inch model and uses from 250 to 3000 watt lamps. 

The smaller sizes are suitable for the smaller stage or for 

axixiliary uses on the larger stages. The larger sizes produce 

a very narrow and powerful beam intended primarily for follow 

spotting from a distance. 

Beam Projectors 

Despite its narrow and intense output, the beam projector 

is not considered a spotlight. It has no lens, and its 

beam pattern cannot be greatly altered from the small and 

very bright circle that is its characteristic. 

This instrument makes use of a parabolic reflector 

which sends all the rays that strike it forward and parallel 

one to the other. The beam projector is basically a search

light adapted to the theater. Its stage uses are usually 

confined to strong shafts of light of great intensity but 

confined to small areas, as sunlight through a window. For 

musical comedy and the like, great banks of beam projectors 

may be employed, but for the modest stage this instrument 

has more limited uses. 

The beam projector comes in various sizes, from 10 to 

30 inches in diameter. The 10-inch style may take a 250 to 

750 watt lamp, while the larger types use 1000 to 2000 watt 

lamps. Anything larger than 16 inches would scarcely be 

required for even a fairly sizable stage. Becuase of the 

tremendous punch of the light, the beam projector is very 
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hard on gelatins or plastic color media, burning the color 

out of some shades within minutes after replacement."'"'̂ ^ 

'^05m TiTpjeoiBr 

Floodlights 

A floodlight is a device for throwing a broad wash 

of light over a wide area. Most of them employ the ellipsoidal-

reflector principle, but with a matte finish that distributes 

the light smoothly, without a sharp edge, to the beam. A 

single instrument can be used for lighting a fair sized 

window backing, while a bank of them may be used to illuminate 

a drop or cyclorama. 

Most of these floodlights are about 15 or 16 inches 

in diameter and bum lamps of up to 2000 watts. There 

is also a small 10-inch model that uses 250 and 400 watt 

lamps, or is occasionally used with a 100 watt lamp when 
116 

only a low illxamination is required. 
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Striplights 

This form of stage-lighting instrument produces the 

effect of a line of light by means of a n;jmber of sources 

adjacent to each other. 

Striplights are prepared in lengths of between three 

and nine feet. These sections may then be placed about the 

stage as needed by the requirements of the particular play 

and its design concept. 

The most commonly used striplight is an instrument 

in which each lamp has its own reflector, and various devices 

are provided for holding colored gelatins in front of it. 

The highly polished reflectors throw uneven light pattems, 

the matte finishes acciimulate dirt. 



Intensity Control 

Control of the intensity of stage-lighting instruments 

is commonly referred to as "dimming." Dimming includes 

making lights brighter as well as darkening them. 

There are two schools of thought regarding the design 

of the control console for electronic dimming. One is a 

system that presets every change to be made in the lighting 

during the running of the show, while the other handles 

most changes by means of groups of dimmers under several 

masters and submasters. 

Presetting - Presetting provides direct, as well as 

manual control of each dimmer from the console with the aid 

of alternate-memory controls. When only one duplication 

of controls is provided, it is usually identical to the 

manual control and located in the same panel. Whichever 

set of controllers is energized at a given moment also acts 

as the manual control, while the readings on the other set 

of controllers are being adjusted as a preset that will be 

used shortly. 
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Certain problems are presented by the presetting approach. 

A completely new preset is required for the change of light 

from even a single instr\iment. It is sometimes possible to 

make such a minor change in the preset panel itself, but 

this is frequently awkward, and in some models, impossible 118 

Preset Center 
catalog number 

190-000 series 
custom fabrication 

Group Mastering - The second method of designing a 

control console does not depend exclusively on separate 

preset panels, but divides the manual board into various 

groups and subgroups, each with its own master control. 

The groups may be used as presets independent of each other, 

operated together, or used to pile on new readings on top 

of the old ones, as well as other combinations. 

The operation of such a console can become complex if 

a great many changes are needed in rapid succession. There 

are just too many things for an operator to keep track of 

in a swiftly moving play. But for fewer cues and with a 

tempo that permits careful checking and preparation for the 
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next change, this type of system works well. 

A distinct advantage of the group system is that the 

console may be run effectively with little rehearsal, while 

the preset system demands considerable preparation time to 

119 record the readings. 

Modular Control 
catalog number 

165-000 series 
custom fabrication 

Combination Systems - A large proportion of all consoles 

installed today are custom designed to the purchaser's special 

requirements. These special systems combine the preset and 

^ . ^ 1 2 0 group mastering systems. 

Location for Control Consoles - The low amperage and 

low voltage used by the control system to permit the operator 

and the apparatus that he handles directly to be placed at 

any distance from the stage and in any location that seems 

appropriate. The rear of the main floor of the auditorium 

is the best location. It is a good place from which to run 
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the show; the view of the stage is satisfactory, and the 

operator and light designer are in easy and direct communi

cation with the director, scene designer, and others 

during rehearsals. The worst location would be backstage, 

although the cross-connecting system should be there. "'•̂•'• 

Special Instruments 

Effect Machines - Projecting effects are being used 

more increasingly on the modem stage. Many theaters alter 

some old plano-convex spotlights to project special effects 
122 from slides. 

Follow Spots - Because the nature of a follow spot 

requires that its beam be seen above all the other lighting 

on the stage picture, extremely powerful instriiments must 

be used. The instrxjment selected must be chosen on the 

basis of the location and length of throw from such a posi-

Work Lights - Work lights are essential on any stage. 

For the main portion of the stage area, ordinary 300 watt 

lamps in metal reflectors are satisfactory; their number 

will depend on the dimensions of the stage. The battens 

assigned to carry the stage-lighting instruments are ideal 

1 124 
locations for the work lights. 

The Lighting of the Arena Stage 

The techniques that are useful for lighting the arena 

stage differ from those used for performances on the pro

scenium stage. The designer does not have to worry about 
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lighting scenry, but he is to be concerned about lighting 

the actors from all sides. In doing this, he must be 

careful about where the lights spill, so as not to blind 

patrons near the stage. Therefore, the instruments used 

are those that can be focused and easily controlled. Flood

lights are not used for this reason. 

The following diagrams are typical of those developed 

by the lighting designer for an arena setting. The lighting 

instruments are placed to light the areas from all directions 
125 
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The Lighting of the Thrust Stage 

The lighting of the Thrust Stage requires more flexibility. 

The arrangement of set pieces and properties will dictate 

how a thrust stage is best divided into acting areas, and 

each of these will require several instruments focused on 

it from several directions, for every actor is seen from 

three sides at the same time. Often times in the thrust 

theater, the entire ceiling is a grid from which lighting 

instrxjments are to be hxmg. As in the arena theater, care 

is taken to not blind the patrons. The following diagram 

shows a typical thrust stage with properties and a few scenic 

^ . 1 126 
pieces set for a play. 
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Acoustics 

Acoustics is one of the most important areas when 

measuring how well a theater operates. Knowing the defini

tions of some words involved with sound will aid a designer 

in understanding some of the factors that will affect the 

acoustical quality of the space. 

intelligibility - capable of being understood 

loudness - characterized by high volume and intensity 

of sound 

noise - a sound, usually disturbing 

reverberation - sound that has been repeatedly reflected 

attenuation - to reduce in amoiant, weaken, to lessen 

Factors Affecting Hearing in Auditorixmis 

There are four principle factors which affect hearing 

in auditoriums; namely, the shape of the room, the loudness 

of the sound which reaches the listener, the reverberation 

characteristics of the room, and the amount of noise in the 

room. The shape of the room is to be designed so there 

will be a uniform flow of sound to all listeners; the 

sound must be loud enough to be heard distinctly in all 

parts of the auditorixom; the reverberation must be reduced 

so there.will be no detrimental overlapping of the separate 

sounds, and the noise must be reduced to such a level that 

it will not mask even the weakest sounds of speech such as 

the unvoiced consonants. Each of these factors enters into 

the problem of hearing in auditorixjms in such a way as to 
127 

affect markedly the intelligibility of the sound. 
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Shapes 

In the design of an auditorium, it is not only necessary 

to avoid shapes which will produce acoustical defects, such 

as echoes and interfering reflections, but it is important 

to design shapes which will facilitate the most advantageous 

flow of sound energy to all listeners in the room, and at 

the same time preserve or even enhance the natural beauty 

of speech and music. The acoustical requirements of an 

auditorium do not alone assume such importance as to dictate 

shape and size, but there are certain fundamental principles 

and requirements with respect to acoustics which should 

contribute to the determination of the shape and size of an 

,.̂  . 128 auditorium. 

It is necessary to recognize those forms that are to be 

avoided, those which will produce a pronounced focusing 

of sound, thus giving an excessive concentration of sound 

in some places and a scarcity of sound in other places;, and 

those which will produce excessive delays between the sound 

which reaches the auditors by a direct path from the source 

and that which reaches the auditors by reflection from the 

ceiling or walls. The sound which comes by the reflected 

paths always has to travel a greater distance than the 

sound which comes by the direct path, and if the difference 

in these path lengths is as great as 65 feet the reflected 

sound will be delayed to the extent that it is heard as a 

separate sound; that is, the delayed sound produces an echo. 

Even when the reflected sound is delayed as much as 50 feet, 
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it unites with the direct sound sufficiently out of phase 

to produce a masking or "blurring" interference. Delayed 

reflections are most damaging when they are concentrated 

or focused by means of a concave surface. The following 

diagrams show defects both from the standpoint of excessive 

focusing of sound and also from excessive delays of the 

129 reflected soiond. 

\ 

Above is the transverse section of an auditoriimi with 

a barreled ceiling having a center of curvature near the 

level of the floor. In a room of this shape, sound originating 

at 0 is reflected by the ceiling in such a manner as to be 

brought to a sharp focus at 0'. As a result, there will be 

an excessive concentration of sound in the vicinity of 0', 

and an inadequate amount of sound at other positions in the 

room, which receive practically no reflected sound, and thus 

become "dead spots. „130 
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The diagram above also exhibits a defective shape. 

This is a longitudinal section of an auditorium with a 

domed ceiling. It also has the defect of excessive focusing 

of soxmd in a single vicinity. In addition, if the reflected 

sound travels 65 feet or more farther than the direct sound, 

131 then the people in the balcony will be bothered by echoes. 

An auditorium should possess reflecting surfaces so 

shaped and spaced as to provide a uniform distribution of 

sound energy to all parts of the room, and the reflected 

sound should arrive nearly in phase with the direct sound. 

If the difference in path between the direct and the reflected 

sound does not exceed 45 or 50 feet, the addition of the 

reflected soxand will increase the loudness and often enrich 

the quality of the sound reaching the auditor. 

jp^^i-M 

The longitudinal section shows an auditorixm free 

from concentrations, dead spots, and echoes. It is shaped 



165 

so as to give a nearly uniform distribution of reflected 

sound to all parts of the auditorium, with a slight pre

ference for the more remote parts. By keeping the ceiling 

low, the difference in path between the direct and the 

reflected sound is not excessive. The low-gently sloping 

ceiling directs the reflected sound to those portions of 

the auditorium which need such reinforcement, as under the 

132 balcony and in the rear part of the balcony. 

The design should be based upon (1) the arrangement of 

the seating area in such a manner as will bring the audience 

as near as possible to the stage, and (2) the utilization 

of the walls and stage setting in such a manner as will 

give the most beneficial reinforcement of the direct sound. 

Thus, a relatively wide and shallow auditorium will be a 

better shape than a narrow and long one; and an auditorium 

with plane reflecting walls near the stage will have a 

better shape than one with concave walls far removed from 

both the speaker and audience. 

-^^^6ooci ^oand "Mec^^^on 

As illustrated in the diagram above, the rear wall 

should be straight (or well broken) and treated with 

absorptive materials so that it will not reflect an echo 
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back to the stage or the front stage. A concave rear wall 

is almost certain to produce an echo in the front part of 

the auditoriTjm, and especially on stage. •'•̂^ 

It is good design, not only from the standpoint of 

seeing, but also from the standpoint of hearing, to elevate 

the rear seats in an auditorium, especially in larger audi-

toriimis. Each listener is elevated with respect to the 

person immediately in front of him so that the listener's 

head is about five inches above the ray of sound which 

would just pass over the head of the person in front of 

him 134 

5^^"^ Zife r^W - ^ ^(h^icJ ^ u/dl it t^/n^ -D^ivcne^. 

The ceiling of an auditorium is the best surface for 

reinforcing sound by reflection. Whereever it is possible, 

the ceiling should serve as a sounding board. It is large 

enough to give regular reflections, and it can be located 

so as to direct a useful flow of sound to those parts of an 

audi tor ixjm which are in need of increased intensity. 

An effective overhead reflecting surface or ceiling 

splay can be designed by means of simple geometric methods. 

The reflection of sound can be illustrated by the diagram below. 

Ihe ^i^U of 'lAcUei^ce ̂ Q. I'i&^l 
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This illustrates that sound will reflect at the same 

angle that it strikes the surface. With this principle in 

mind, the walls and ceiling can be designed to provide the 

reflection of sound uniformly over the entire audience. 

The splayed surfaces which form the diverging walls 

of the proscenium, and those portions of the side walls 

which are designed to act as reflectors, should be large, 

smooth, unbroken surfaces. The diagram below shows an 

arrangement of side walls which gives beneficial reinforce

ments to soxmd. 

Trciyceniurn •^•jflgip. -^Ue AiW/s -̂  f.t^ed-6ouJ 

There are no doors or boxes on the proscenium splays, and 

the wall surfaces are free from other surface irregularities 

which would interfere with the primary function of reflection. 

Only the wall surfaces near the floor levels are useful for 

reflecting soiond upon the audience, and consequently, the 

upper portions of the walls can be treated in relief for 

decorative purposes, or they may be treated with absorptive 

materials for the control of reverberation. A slight inward 

inclination of the side walls is an effective means of 

directing advantageous reflections upon the audience. This 

is especially beneficial in the large auditoriiim, but is not 

135 
really necessary for smaller ones. 
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Soiond Amplification 

If a room has a volime of 200.000 to 400,000 cubic 

feet, the average level of speech of the average speaker 

will not be more than 50db. whereas the level for optimal 

hearing of speech is about 70db. Therefore, some sort of 

soxond amplification is desired. 

A audio-frequency amplifier of the type used in every 

modem radio receiver, with a suitable microphone in the 

input and a suitable loud speaker in the output, are the 

essential elements of the "public address system", which 

is commonly used for amplification in the auditorium. 

In order that the amplified and reproduced sound give 

an illusion of reality, the amplifying equipment must be 

free from distortion; it must be free from distracting or 

annoying noises; and, it must reproduce the sound at a loud

ness level which is adequate for distinct and comfortable 

hearing. 

Theaters are often equipped with hearing sets for those 

people that require aids. These sets consist of telephone 

receivers, with suitable rheostats or volume controls, 

connected with the amplifier and microphone of the public 

address system. Certain seats in the auditorium are equipped 

with jacks where the sets are plugged in. Patrons will 

request for the set at the box office, and they can plug 

them into their seat. 
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Travel Distances From Site 

The site is presently in a secluded part of Collin 

County, inside the planning area of Piano, Texas. The 

closest major thoroughfare to the site is State Highway 289, 

commonly known as Preston Road. Few traffic lights slow 

down traffic out to this area, so travelers can be in 

Dallas County in less than five minutes after leaving the 

site. 

All areas of Dallas are easily accessible because of 

the highway and freeway system that loops and cuts through 

the city. During regular traffic hours, downtown Dallas 

can be reached from the site in a little more than 20 minutes 

In rush hour traffic, it would take about 15 minutes more. 
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Immediate Site Areas 

The site is located approximately 1-% miles west of 

the intersection of Parker and Preston Roads on Yeary Road. 

At present, this is a tranquil area and has seen little 

urban development. The site is surrounded on the four sides 

by farm and ranch lands. The rolling topography is made up 

of grassy fields used for the grazing of horses and live

stock. To the northeast is a field of maize. A few families 

have built homes on Ranchero Road, to the immediate north

east of the site. These are large and expensive homes built 

on sizeable lots. The houses are valued from $150,000 to 

$350,000. They built their houses here because of the 

secludedness of the area. 
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Topography 

The topographic diagram illustrates the nature of the 

gently sloping site. A 4 to 6% slope of the terrain is 

found on the west side of the creek, while the east side 

maintains a 1 to 4% slope. The site sections further 

illustrate the uniform sloping. 

Soils 

Piano is located in the Blackland Prairie region of 

Texas. The Houston Black Clays are the predominant soil 

types, which create problems for construction. When the 

topsoil is wet, it expands; when it dries, it contracts; 

soil concrete slabs and grade beams bounce up and down 

during the seasons, causing serious foundation problems 

which lead to other serious structural problems. 

These clays generally run from 10 to 15 feet in depth 

in this part of the county. The creek bed is made of lime

stone, so the depth of the clays on the site will be shallow. 

The Geologic Profile diagram illustrates drawings prepared 

by an independent testing laboratory of soil data obtained 

by test borings that were taken at a construction site less 

than five miles from the site chosen for this project. The 

borings were taken on a site at elevations 645 to 655, which 

is almost identical to the elevations of the Theater Center 

site, so the same results can be expected to be found. 
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Climate Effects 

Piano is located in the Temperate Climatic Zone. The 

weather in this zone ranges from extremely hot summers to 

extremely cold winters, but on a year round basis, the 

weather is considered as mild. The hot and cold streaks 

are short in duration. 

The heaviest rains fall from March through May, often 

in the form of thunderstorms. These spring rains are commonly 

followed by dry stimmers, which add to the expansion-contraction 

problem of the native topsoils. The importance of the flood 

zone aroxond the site is emphasized during the rainy season 

in the spring, but for the rest of the year, it is usually 

not a concern. Future plans by Collin County and Piano will 

relieve this situation with the construction of more lakes 

and spillways like those to the immediate north and south of 

the site. These lakes are currently being used as recreational 

and landscaping elements by the few residents that have built 

on the surrounding lots. 

Occasional strong winds of short duration have to be 

endured by buildings. Winds are constantly aroxmd 10 mph 

year roxmd. Calm days are almost non-existent, making the 

short winder cold storms very bitter. The climatic data 

tables are documented in the External Background chapter. 



189 



190 

Proposed Land Use 

The diagram illustrates what the city has proposed 

for the area immediately surrounding the site. Figure 9 

in the External Background chapter shows that the city is 

expecting heavy residential expansions into West Piano. 

They are planning on enhancing this expansion with large 

parks and open spaces, especially along the two creeks 

that wind-through Piano. This site is to become a part of 

the Parks and Open Spaces plan, surrounded by residential 

uses. It is anticipated that the areas west of Preston 

along White Rock Creek in the Piano Planning Area will 

ultimately develop as a "quality housing area similar to 

11I37 
other developments along Preston Road to the south." 

The residential development referred to here is made up 

of homes ranging in value from $200,000 and up. 

Yeary Road 

Yeary Road is to be improved into a four-lane thorough

fare divided by a 14' wide median barrier. The Site Dimensions 

lOTWIB 

diagram illustrates the changes that will be brought about to 

the site as a result of the improvement. As many trees as 

possible are to be saved. Generally, the practice of the city 

is to save as many trees as possible that have at least a 
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four inch trunk diameter. These trees are represented on the 

diagram by a dot in the center of the circle. 
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Zoning Requirements Pertaining to this Project 

Zone C-3 General Retail District 

Purpose: 

The purpose of this district is to provide for general 

commercial uses which are medium activity centers in terms 

of generated traffic. Such districts should be adjacent to 

local or regional thoroughfares such as state or federal 

highways. Because of the commercial nature of the permitted 

uses, compatibility with adjacent residential areas should 

be considered. 

General Provisions: 

No use shall otherwise be permitted which is or would 

reasonably be injurious to the neighborhood residents or 

which would interfere with the reasonable use and enjoyment 

of their property by reason of the emission of dust, smoke, 

odor, glare, noise, vibration, trash, junk, water spray, 

or by any reason of any condition which would amount to a 

public nuisance at common law. 

When proposal development in this district is adjacent 

to any residentially zoned district, on either side or to 

the rear, even if separated by a street or alley, a six 

(6) foot solid screening fence of wood or masonry construction 

or an equivalent landscape screen shall be installed and 

permanently maintained on the development lot along the 

adjacent property line. 
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Permitted Uses: 

Theater and motion picture show. 

Yard Requirements: 

Front yard - The minimum front yard shall be forty-three 

(43) feet, or no less than the average setback established by 

the development on the adjacent lot or lots. The setback 

on vacant adjacent lots shall be forty-three (43) feet. 

Rear and Side Yard - There shall be no rear or side 

yard requirement, except where the property is adjacent 

to any "R-1" or "R-2" zoned property, even if separated 

by an alley, the minimxam side and/or rear yard shall be 

five (5) feet for any single story structure, and ten (10) 

feet for any two story structure. 

Lot Width: 

There shall be no minimiom lot width. 

Lot Area: 

There shall be no lot area requirements. 

Lot Coverage: 

There shall be no lot coverage requirements. 

Floor Area Ratio: 

There shall be no floor area ratio requirements. 

Height Limit: 

There shall be no height limit, except when the property 

is adjacent to any "R-1" or "R-2" zoned property, even if 
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separated by a street or alley, the maximum height shall be 

twenty-four (24) feet with no windows above ten (10) feet. 

Provided however, that buildings may be erected to a height of 

seventy-five (75) feet when the front, side, and rear yards 

are increased two (2) additional feet for each foot such 

buildings exceed twenty-four (24) feet. Windows may be 

permitted when the additional setback is imposed. 

Off-Street Parking: 

Theater and motion picture shows - one (1) space for 

each three (3) seats. 

Off-Street Parking - Provisions: 

Any lighting of drives or parking areas shall be so designed 

as not to cause any glare on any other residential or apart

ment zoned area in the vicinity. 

Plans for the off-street parking areas shall be submitted 

to be checked and approved as to niamber of spaces, access, 

and ingress and egress by the City Traffic Engineer under 

the terms of this district and the city's driveway regulations. 

Landscaping Requirements: 

Five (5) percent of the total development lot area shall 

be landscaped and permanently maintained. The total required 

landscaping shall be located between the building line and 

the adjacent streets. 

The parkway area shall be landscaped and permanently 

maintained. This shall be in addition to any required land

scaping. 
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Footnotes Site Analysis 

137 
Marvin Springer, Comprehensive Plan for Community 

Structure, City of Piano (Dallas, Texas: Marvin Springer 
and Associates, 1977), p. 155. 
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Detailed Space List 

The Detailed Space List is much like the Space 

Summary, but more specific in detailing. Each different 

type of space to be found in the Theater Center is listed 

and described in depth. The references used to determine 

the specifications of each space are the following: 

Occupancy Areas -

Time-Saver Standards for Building Types 

by Joseph de Chiara 

and 

Uniform Building Code 

Lighting and Soxmd Requirements -

Concepts in Thermal Planning 

by David M. Egan 

Mechanical and Electrical Systems in Construction and 

Architecture 

by Frank R. Dagostino 



Space No.: 1 

Number of Units: 1 

Floor Area: 150 s.f, 

202 

Theater Center's Director's 

Office 

Functional Description: This office will be used by the 

Theater Center Director for supervisory purposes over the 

business operations of the facility. 

Adjacency: This office is to be located in the same area 

as the other business functions of the Theater Center so he 

can manage those operations directly. 

Lighting: 70-80 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 100 s.f./occ. 

Furnishings: 

desk and chair 

visitors' chairs 

filing cabinets 

bookshelves 

wall hangings 

telephone 

trash receptacle 

coat rack 
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General Office Space No.: 2 

N\imber of Units: 1 

Floor Area: 250 s.f. 

Functional Description: Clerical activities such as short

hand, filing, typing, etc. will be performed by the secretaries 

of the administration. In addition, they will act as recep

tionists and communications systems operators for the Theater 

Center. 

Adjacency: This space is to be located in close relation to 

all the offices in the administration area. The secretaries 

will be working closely with all aspects of the business 

offices. 

Lighting: 100 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 2 secretaries 100 s.f./occ, 

Furnishings 

desks and chairs 

typewriters 

filing cabinets 

bookshelves 

trash receptacles 

switchboard 

copy machine 

telephones 

drinking fountain 

wall hangings 

coat rack 
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Space No.: 3 Accounting 

Nvmiber of Units: 1 

Floor Area: 200 s.f. 

Functional Description: The accountant will use this office 

to keep all the expenditures of the Theater Center on record. 

His activities will include budget control, auditing, tax 

accounting, and payroll. 

Adjacency: This office is to be located close to the Theater 

Center Director's office and the secretarial spaces. The 

accoimtant's activities relate closely to those spaces. 

Lighting: 70-80 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 accoxintant 100 s.f./occ. 

Furnishings: 

desk and chair 

visitors' chairs 

filing cabinets 

bookshelves 

wall hangings 

telephone 

trash receptacle 

coat rack 

safe 
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Public Relations Space No.: 4 

Nxjmber of Units: 1 

Floor Area: 250 s.f. 

Functional Description: Two people will develop advertising 

strategies, produce posters and programs, sell program ads, 

and perform other activities that, make the surrounding metro

plex aware of the Piano Theater Center. 

Adjacency: This office is to be located in close relation 

to the other business areas, especially to the secretarial 

space and the Box Office. 

Lighting: 100 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 2 100 s.f./occ. 

Furnishings: 

work tables 

2 drafting tables 

desk and chair 

cabinet storage 

file cabinets 

stools 

trash receptacles 

telephone 
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Space No.: 5 Box Office 

Number of Units: 1 

Floor Area: 100 s.f. 

Fimctional Description: For sale of advance or current 

tickets to productions and for dispersing of public rela

tions brochures, giving information, etc. 

Adjacency: Is to be located in close relation to the main 

entry into the Theater Center, as well as the business 

offices, especially the Public Relations office. 

Lighting: 70-80 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 100 s.f./occ. 

Furnishings: 

cabinet storage 

cash drawer 

chairs 

public address system 
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Space No.: 6 Conference Room 

Nxmiber of Units: 1 

Floor Area: 250 s.f. 

Functional Description: For the meeting of several people 

to discuss matters of importance in relation to the Theater 

Center. These meetings might include city officials, 

scholarship candidates, school officials, prospective employees. 

Theater Center personnel, etc. 

Adjacency: This space is to be located very near the Theater 

Center Director's office, the waiting room, and the receptionist 

area. 

Lighting: 70-80 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 8 15 s.f./occ. 

Furnishings: 

conference table 

chairs 

visitor chairs 

movie screen 

chalk board 

bookshelves 

cabinets 

trash receptacles 

coat rack 
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Space No.: 7 

Number of Units: 1 

Floor Area: 100 s.f. 

Storage Closet 

Functional Description: For the storage of business supplies 

that are used by the administrative personnel. An accurate 

inventory of available supplies can be kept with such a 

space. 

Adjacency: This closet is to be located in close proximity 

to all the business offices where it will be convenient to 

all personnel. 

Lighting: 30 fc 

Air Flow: 10 cfm/occ. 

Furnishings: 

shelves 
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Space No.: 8 

Nvimber of Units: 1 

Floor Area: 175 s.f. 

Visitors' Waiting 

Functional Description: Area where visitors can wait to 

meet their appointment after being greeted by the receptionist/ 

secretary. 

Adjacency: This space will be located adjacent to the recep

tionist's area and also to the public spaces where the visitor 

will approach from. 

Lighting: 30-50 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 4 25 s.f./occ. 

Furnishings: 

chairs 

couch 

end and coffee tables 

wall hangings 

magazine rack 

trash receptacles 
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Rest rooms Space No.: 9-20 

Number of Units: 12 

Floor Area: 2 at 120 s.f., 2 at 250 s.f., 4 at 100 s.f., 

4 at 150 s.f. 

Functional Description: For the convenience of people using 

the Theater Center complex. The spaces will be used for 

excreting, washing, and grooming. 

Adj acency: These men's and women's rest rooms are to be 

located in the areas of the administrative offices, the 

shops, the lobby, the dressing rooms, and the orchestra hall. 

Lighting: 30 fc 

Air Flow: 10 cfm/occ. 

Occupancy: administrative offices 

shops 

lobby 

main theater d.r. 

repertory theater d.r. 

orchestra hall 

2 30 s.f./occ. 

2 30 s.f./occ. 

8 30 s.f./occ. 

3 30 s.f./occ. 

2 30 s.f./occ, 

3 30 s.f./occ. 

Furnishings: 

water closets (with doors) 

handicapped facilities 

urinals 

wash basins 

paper towel dispensers 

mirrors 

trash cans 

benches 
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Space No.: 21-25 Custodial Closets 

Nxomber of Units : 5 

Floor Area: 75 s.f. 

Fxjnctional Description: Used for storing custodial equip

ment that will be used in cleaning the areas that surround 

that particular closet. 

Adjacency: These closets are to be located in inconspicuous 

places, but ideally in a central area so as to be convenient 

for the custodian in the administrative, public, backstage, 

production personnel and theater areas. 

Lighting: 30 fc 

Air Flow: none required 

Occupancy: 1 50 s.f./occ. 

Furnishings: 

work sink 

shelves 
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Space No. : 26 

Number of Units: 1 

Floor Area: 1000 s.f, 

Entry Foyer 

Functional Description: Transitional space between the 

exterior and interior. This will be the location of the 

main entry doors into the theater. 

Adjacency: This space is to be as near the parking area as 

possible in relation to the site. In relation to the building, 

it is to be adjacent to the box office, coat storage, and 

the lobby. 

Lighting; 30-40 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 75 10 s.f./occ. 

Furnishings: 

benches 

planters 

wall hangings 

trash receptacles 

chairs 
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Space No.: 27 Lobby 

Number of Units: 1 

Floor Area: 3000 s.f. 

Functional Description: The lobby acts as a transitional 

space between the "real life" activities and the "theatrical" 

activities. People will interact with each other, sit and 

observe the surrounding activities, observe art exhibits, 

etc. In essence, it acts as a large circulation space. 

Adj acency: This space is to be the connector into the 

theater spaces for the audiences. The entry foyer will lead 

into the lobby and the lobby will relate closely to the 

theater, rest rooms, and administrative areas. 

Lighting: 30-40 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 250 10 s.f./occ, 

Furnishings: 

benches 

chairs 

wall hangings 

exhibition stands 

trash receptacles 

water fountain 

concession counter 

2 public telephones 
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Space No.: 28 

Number of Units: 1 

Floor Area: 200 s.f. 

Coat Storage 

Functional Description: For the storage of hats, coats, and 

other personal items of patrons during productions. 

Adjacency: This space is to be located in the entry foyer 

so patrons can discard of these items as they enter and 

retrieve them as they leave. 

Lighting: 30 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 50 s.f./occ, 

Furnishings: 

shelves 

racks 

stool 



215 

Shop Designers' Studio Space No.: 29 

Number of Units: 1 

Floor Area: 400 s.f. 

Ftmctional Description: The production director, lighting, 

set, and costume designers will organize the shop areas 

for the production of those articles needed in the play. 

Activities in this space will include work scheduling, 

designing, model building, drafting, keeping inventory of 

materials, ordering materials, and other shop supervisory 

fxmctions. 

Adj acency: This space should be located in direct relation 

with the shops so the designers can watch the operations 

in progress. These shop areas should be close to the stages 

for ease of transporting those articles produced in the shop 

to the stage without any difficulty. On the other hand, 

distractions such as loud noises should be restrained from 

interfering with rehearsal activities on the stages. 

Lighting: 100 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 4 100 s.f./occ. 

Furnishings: 

3 drafting tables 

filing cabinets 

bookshelves 

telephone 

coat rack 
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Space No.: 30 Costime Shop 

Nximber of Units: 1 

Floor Area: 400 s.f. 

Functional Description: Shop space for measuring players, 

cutting materials, sewing, assembling, fitting, dyeing 

materials, and other tasks that deal with the wardrobes 

and costumes of players. 

Adjacency: This shop space is to be located close to the 

storage spaces for materials, and in easy viewing of the 

designers' studio. 

Lighting: 100 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 2 50 s.f./occ. 

Furnishings: 

work tables 

2 sewing machines 

clothes rack 

material spools 

cabinet storage 

trash receptacles 

dye sink 

stools 
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Space No . : 31 

Nxjmber of U n i t s : 1 

F loor Area: 50 s.f. 

Fitting Room 

Fxmctional Description: A space where the players can dis

robe in private to try on a costTjme. 

Adjacency: This room will be adjacent to the costume shop. 

Lighting: 30 fc 

Air Flow: none required 

Occupancy: 1 25 s.f./occ. 

Furnishings 

bench 

clothes rack 

full length mirror 
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Space No.: 32 Costtmie Storage 

Nxjmber of Units : 1 

Floor Area: 700 s.f. 

Functional Description: For the storage of costijmes for 

past, present, and future use. 

Adj acency: This space will be adjacent to the costume shop 

for easy access at any time. 

Lighting: 30 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 1 200 s.f./occ. 

Furnishings: 

clothes racks 

shelves 

cabinets 

ladder 



219 

Space No.: 33 

N\amber of Units : 1 

Floor Area: 300 s.f, 

Paint Shop 

Functional Description: A ventilated space for painting 

any object necessary. 

Adjacency: This shop space is to be located in view of the 

designers' studio, but in a location that can be easily 

ventilated. It will be in a position that will allow it to 

accommodate both the costume and carpentry shops. 

Lighting: 100 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 1 50 s.f./occ. 

Fuimishings: 

work table 

vent hood 

spray generator 

sink 

cabinets 

stools 



220 

Space No.: 34 Paint Storage 

Number of Units: 1 

Floor Area: 200 s.f. 

Functional Description: A well ventilated area for the 

storage of materials used in the paint shop. 

Adjacency: This storage space will be located to accommodate 

the paint shop. 

Lighting: 30 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 1 200 s.f./occ. 

Furnishings: 

shelves 

cabinets 
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Space No.: 35 

Nximber of Units: 1 

Floor Area: 500 s.f. 

Carpenter Shop 

Functional Description: This is a complete wood working 

shop where things such as sets, backdrops, furniture, props, 

etc. can be made. 

Adjacency: This shop space is to be in view of the shop 

designers' studio. This space is to be well ventilated to 

allow the safe exhaustion of saw dust. 

Lighting: 100 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 2 50 s.f./occ. 

Furnishings: 

band saw 

table saw 

rotary saw 

work tables 

stools 

trash receptacles 

cabinets 

air hoses 

lathe 
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Space No.: 36 

Number of Units: 1 

Floor Area: 150 s.f. 

Tool Crib 

Functional Description: Area used for storing all the smaller 

tools used in the carpenter shop. 

Adjacency: This space is to be in direct access to the 

carpenter shop. 

Lighting: 30-50 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 50 s.f./occ. 

Furnishings: 

cabinets 

shelves 

stool 
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Space No.: 37 

Number of Units: 1 

Floor Area: 500 s.f. 

Lumber Storage 

Functional Description: Dry ventilated area used for storing 

the Ixjmber needed to make those articles produced in the 

carpenter shop. 

Adjacency: This space is to be in direct access to the car

penter shop for easy access. 

Lighting: 30-50 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 1 200 s.f./occ. 

Furnishings: 

shelves 

cabinets 

racks 

ladder 
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Space No.: 38 Prop Storage 

Niimber of Units: 1 

Floor Area: 400 s.f. 

Fxjnctional Description: This area is to store props for 

past, present, or future use. 

Adjacency: This space is to be located very close to the 

carpenter shop because this is where most of the props will 

be made or altered. 

Lighting: 30-50 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 200 s.f./occ. 

Furnishings: 

shelves 

cabinets 

ladder 
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Space No.: 39 

Number of Units: 1 

Floor Area: 2500 s.f. 

Overflow Storage 

Fxmctional Description: This area will store all of those 

items that will not fit in the storage areas adjacent to 

the shops. This space will allow the Theater Center to keep 

all articles on the site; theaters rarely throw articles 

away because there is a good chance that article could be 

used in the future. 

Adjacency: This space is to be located in easy access to 

the shop area where a concise inventory of its contents 

will be kept. 

Lighting: 30-50 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 1 300 s.f./occ. 

Furnishings: 

shelves 

racks 

cabinets 

ladders 
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Space No. : 40 

Number of Units: 1 

Floor Area: 200 s.f. 

Loading and Receiving 

Functional Description: Delivery of those materials that 

have been requested for use in the shops are delivered and 

tonloaded here. 

Adjacency: This space is to be located close to the designers' 

studio where they will keep records for inventory purposes. 

The site conditions will allow deliveries to be made to this 

area with ease. 

Lighting: 30-50 fc 

Air Flow: 25 cfm/occ. 

Occupancy; 1 100 s.f./occ, 

Furnishings 

desk and chair 

file cabinet 

telephone 

shelves 
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Mechanical Room Space No.: 41 

Number of Units: 1 

Floor Area: 1000 s.f. 

Functional Description: This area will house the equipment 

and machinery of the plumbing, heating, fire-extinguishing 

and air conditioning systems. Suitable space for maintenance 

activities is important. 

Adjacency: This space is to be located in the general area 

of the shops and should have access to the outside. In 

addition, it should be as central a location as possible 

to the entire Theater Center. 

Lighting: 30-40 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 1 300 s.f./occ. 

Furnishings: 

mechanical equipment 
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Space No.: 42 Break Room 

Number of Units: 1 

Floor Area: 250 s.f. 

Functional Description: This space will be used by shop 

personnel for meal and coffee breaks, relaxation, conversing, 

meetings, etc. 

Adjacency: This room is to be located in the shop area 

and will have close relations to the rest rooms. 

Lighting: 30-40 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 9 25 s.f./occ. 

Furnishings: 

lunch tables 

chairs 

couch 

refrigerator 

shelves 

cabinets 

trash receptacle 

employee lockers 
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Leads' Dressing Rooms Space No.: 45-46 

Number of Units: 2 

Floor Area: 200 s.f. 

Functional Description: These dressing rooms will be used by 

the leads of the productions in the Main Theater to apply 

stage make-up, get into costumes, and even to get into 

"character" for the play. 

Adjacency: These spaces are to be in close relation to the 

chorus dressing rooms, rest rooms, the green room, the 

director's office, and the stage. 

Lighting: 70-80 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 4 30 s.f./occ. 

Furnishings: 

table coimters 

chairs 

drawers 

lighted mirrors 

clothes rack 



231 

Green Room Space No.: 47 

Nxjmber of Units: 1 

Floor Area: 400 s.f. 

Functional Description: This is a multipurpose space. 

Before the production, the casts and crews will gather here 

to prepare mentally for the play and discuss last minute 

details, etc. After the play, players will meet with the 

press or special backstage guests for discussion, greetings, 

visiting, etc. 

Adjacency: This space is to be located close to the stage 

where players can sit and wait for their cue to enter the 

stage. It is also in close relation to the dressing rooms 

and rest rooms. 

Lighting: 30 fc 

Air Flow: 20 cfm/occ. 

Occupancy: 20 15 s.f./occ. 

Furnishings: 

chairs 

couches 

tables 

stage intercom 
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Production Director's Office Space No.: 48 

Nijmber of Units : 1 

Floor Area: 200 s.f. 

Functional Description: This is the Director's private 

office where he will plan and organize all of the activities 

of the "theater" portion of the Center. 

Adjacency: This office is to be closely related to the 

players' dressing rooms, but also is to be in easy access 

of all areas of the "Theater." 

Lighting: 70-80 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 1 100 s.f./occ. 

Furnishings: 

desk and chair 

visitors' chairs 

shelves 

trash receptacle 

stereo 

file cabinet 

telephone 
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Orchestra Practice Hall Space No.: 49 

Number of Units: 1 

Floor Area: 1000 s.f. 

Fxinctional Description: A soundproof room where the orchestra 

will rehearse. Members will store their instruments in the 

room when not in use. 

Adjacency: • This area will be located in close relation 

with the Director's office, and in easy access to the stage 

areas. 

Lighting: 70-80 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 20 50 s.f./occ. 

Furnishings: 

chairs 

music stands 

instrument storage cabinets 

trash receptacles 

sheet-music files 

water fountain 
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Orchestra Leader's Office Space No.: 50 

N\3mber of Units : 1 

Floor Area: 150 s.f. 

Functional Description: This is a private office where the 

orchestra leader can talk to the director, study his music, 

store materials, talk to orchestra members, etc. 

Adjacency: This office will overlook the rehearsal hall and 

will be in close relation to the Director's office. 

Lighting: 70-80 fc 

Air Flow: 25 cfm/occ, 

Occupancy; 1 100 s.f./occ. 

Furnishings: 

desk and chair 

visitors' chairs 

file cabinets 

bookshelves 

trash receptacle 

stereo 

telephone 
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Space No.: 51-52 Audiences 

Number of Units: 2 

Floor Area: Main Theater - 6000 s.f.. Repertory Theater -

2800 s.f. 

Functional Description: Seating area from where the audience 

will view the action on the stage. 

Adjacency: Both audience spaces will relate directly to lobby 

spaces as connectors to the exterior. Safety precautions 

call for a nximber of exits from the auditorium directly to 

the outside, so this will impose an adjacency requirement. 

Lighting: 10 fc 

Air Flow: 25 cfm/occ. 

Occupancy: Main Theater - 800 7 s.f./occ. 

Repertory Theater - 400 7 s.f./occ. 

Furnishings: 

cushioned seats 
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Space No.: 53-54 Stages 

N\amber of Units: 2 

Floor Area: Main Theater - 1600 s.f.. Repertory Theater -

750 s.f. 

Functional Description: Entertaining activities in view 

of the audience transpire here. 

Adjacency: All activities in the Theater Center focus upon 

what happens on the stage. The stages relate more directly 

to the audience seating and the production personnel areas, 

but it is also to be in access of the other features of the 

Theater Center. 

Lighting: Varies 

Air Flow: 25 cfm/occ. 

Occupancy: Varies 

Furnishings: 

Varies 
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Space No.: 55-56 Wing Areas 

Number of Units: 2 

Floor Area: Main Theater - 3200 s.f.. Repertory Theater -

1500 s.f. 

Fxjnctional Description: These areas are where players and 

crews will wait for the appropriate moment for their entrances 

onto the stage. Scenery and props are often stored in the 

wings. 

Adjacency: The wing areas are to be adjacent to the stages 

as well as to the dressing rooms and green room. The wings 

act as a buffer-connector between all of those spaces that 

relate to the stage. 

Lighting: 10 fc 

Air Flow: 25 cfm/occ. 

Occupancy: Varies 

Furnishings: 

Varies 
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Space No.: 57-58 Prop Rooms 

Number of Units: 2 

Floor Area: Both theaters - 200 s.f. 

Fimctional Description: For storage of props that are in 

use in the current productions. 

Adjacency: These storage rooms are to be in direct access 

from the wings. 

Lighting: 10 fc 

Air Flow: 10 cfm/occ. 

Occupancy: 1 100 s.f./occ. 

Furnishings: 

shelves 

racks 
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Space No.: 59-60 Control Booths 

Nimber of Units: 2 

Floor Area: Main Theater - 200 s.f.. Repertory Theater -

125 s.f. 

Functional Description: The stage manager, lighting, and 

and sound technicians will control the technical functions 

of the play from this booth. 

Adjacency: The ideal location for these booths is above and 

between the audience where they have a good view of the 

stage. 

Lighting: 30-40 fc 

Air Flow: 25 cfm/occ. 

Occupancy: Main Theater - 6 25 s.f./occ. 

Repertory Theater - 5 25 s.f./occ. 

Furnishings: 

sound console 

lighting console 

intercom 

3 follow-spots 
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Space No. : 61 

Number of Units: 1 

Floor Area: 150 s.f. 

Stage Machinery Control 

Functional Description: This is where the counter-weight 

system of the loft is controlled to raise and lower scenery, 

lights, curtains, etc. 

Adjacency: This catwalk is located in the wings of the 

proscenium stage. 

Lighting: 5 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 2 50 s.f./occ. 

Furnishings; 

none 



Space No . : 62-63 

Nximber of Un i t s : 2 

F loor Area: 300 s . f . each 
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Repertory Theater Dressing 

Rooms 

Functional Description: These dressing rooms will be used 

by the players of the Repertory Theater to apply stage make-up, 

get into costumes, and to get into "character" for the play. 

Adjacency: These spaces are to be in close relation to the 

stage, wing areas, and the rest rooms. 

Lighting: 70-80 fc 

Air Flow: 25 cfm/occ. 

Occupancy: 4 30 s.f./occ 

Furnishings: 

table counters 

chairs 

drawers 

lighted mirrors 

clothes racks 
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Thesis Design 



Design Philosophy - An Evolutionary Process 

Design can be called an evolutionary process. This 

evolutionary process takes into consideration many factors 

that influence design decisions. The most important factor 

is that of function. If the building is organized in such 

a way that the functions operate in the most efficient and 

effective manner, then the design will begin to form itself. 

However, this is only the initiating factor. 

Design 

Physical design is the phenomenal, environmental, 

manifestation of needs and goals. The objective then is 

to design physical things with and for human beings. 

Issues - Understanding the Focal Universe 

In addition to function, many other factors play 

important roles in the design process. The quality of 

the ingredients that make up the environmental contexts 

of the focal universe determine what is to be considered 

an "efficient and effective manner." An understanding of 

these environments will enable the designer to make deci

sions that can be appreciated by the human community. In 

essence: 

If a designer is to plan or design, he must understand 

the essence for which he is planning or designing. If his 

objectives do not include a careful study and description 

of activities, the ways to accommodate these activities, 

the nature and substance of relationships, then the space 



form is without substance, has no capacity to trick the 

imagination of human beings, or to stimulate, or function 

on a level that is necessary. 

This leads to the investigation and documentation of 

the component parts of the surrounding human community--a 

study of the people of Piano. From this study, the designer 

will begin to understand how the people of Piano view life. 

Their activities, income, environmental quality, governmenc, 

history, land usages, demography, educational attainment, 

housing characteristics, and other elements of the living 

conditions are evidence to what the people of Piano expect 

out of their lives. 

So, in the design process, we can begin to understand 

what the goals and objectives of the people of Piano are. 

From this study of the component parts of Piano, we can 

begin to understand how the people of Piano view their 

Behavioral and Perceptual Environments. The understanding 

of these factors will enable the designer to make decisions 

that stimulate his perceptual and behavioral environment. 

This leads us to the site where activities can be 

planned that satisfy our needs, ambitions, and aspirations. 

This site is in a secluded area, away from the high density 

activities of the nearby city. The site has much vegetation, 

a rolling topography, grassy fields, and a creek splitting 

it into two bodies of land. Already, we can foresee how 

the perceptual and behavioral environments can be stimulated-

what an opportunity to experience nature and the simple 



pleasures of life--how the five senses can be stimulated--

man can surely become aware of the natural elements that 

affect his existence. This site is a theater in itself, 

which leads us to approach the operational environment. 

Design Goals - Experience the Environment 

The Theater Center is to stimulate man's senses. The 

idea is to lead him through his environment and make him 

experience it. The journey up to the complex is to be a theat

rical experience in itself. The complex is to become an 

integral part of the existing environment, not an alteration 

to it. It is to contrast the natural context of the site, 

so that both will benefit from each other. 

The site offers design forces that will influence design 

decisions. These forces will allow the design to fit naturally 

into the site. So, it can be seen that the evolutionary 

process of design is not as simple as "form follows function," 

but it is a good start. 

With these forces determining the design emphasis, the 

operational elements of the problem can be laid out on the 

site. The design will relate directly to the features of the 

site because of the design forces. 

Once a suitable layout is determined, the designer can 

begin to implement elements that will stimulate man's per

ceptual and behavioral environments. The form that will be 

created will allow man to relate with those physical features 

that affect his life. The journey through the Theater Center 



will be a theatrical experience. No longer will he be 

subdued by the normal routine of everyday life; he will 

experience his environment and open up his imagination and 

allow him to comprehend what has always been there, but 

not really noticed. Man can live here in harmony with his 

environment. His needs can be met without disturbing the 

realism of nature. The theater is a "make believe" world 

where the adventures of life are dramatized and fantasized. 

This design is to reach out and show man that his environ

ment is to be experienced, enjoyed, and understood, so that 

the quality of life's experiences are to be enhanced. 

The Design Solution 

The actual design was started with the design of the 

Main Theater. The stage utilizes a combination of those 

elements that are common features of the thrust and proscenium 

stages. The center of the stage possesses the rounded apron 

in front of the proscenium wall. The sides project into the 

audience, much like the thrust stage. The seating is arranged 

as close to the stage as possible so the feeling of intimacy 

exists between the actors and patrons. Vomitories allow 

stage entrances from the audience. Production flexibility 

exists in that the stage can be entered from as many as 17 

different locations. 

The seating was designed to enhance viewing and hearing. 

If everyone is sitting within 90 feet of the stage, acousti

cal problems are virtually nonexistent. In order to get 



800 seats within 90 feet of the stage, balcony seating was 

required. Supports for the balcony rise up from the main 

floor so the seating had to be arranged such that these 

columns did not block the views of the stage areas. This 

created the fan shape that is evident in the plan of the 

theater and also displayed a geometric configuration that 

was to be used in the design of other elements in the complex. 

Stage lighting created problems that led to interesting 

form solutions. Ellipsoidal spotlights are mounted above 

the audience in order that they may light the stage at a 

45° angle. This light bridge is formed in a semi-circular 

fashion which spans the entire width of the auditorium. 

The structural solution to support this truss led to the 

existing formation of the roof. In addition to those forces 

pushing the truss down, there are forces that are pushing 

out, so a "buttressing" type element was necessary to push 

in. This buttressing wall is seen above the wing area of 

the stage. This buttress also led to the solution of the 

mechanical problems. The void created between the buttress 

wall and the fly tower wall was filled to create two fan 

rooms to supply the auditorium with air. 

The fan shape of the Main Theater was the inspiration 

for the Arena Theater. The seats were arranged in a fan 

shape around the stage, giving the flowering effect. The 

lobby and entrances also exhibit this fan shape. One of the 

"pedals" stretches to the ground to form the backstage wing 

areas that are connected to the shop spaces and dressing rooms 



Productions can be going on in both theaters at the 

same time, so considerations had to be made that would not 

allow them to disturb each other. This means the two theaters 

would have to be separated, but they should both have access 

to the assembly area of the shops. In the separating of 

the two theaters, a courtyard was formed with access to 

the two green rooms of both theaters and the workshop. This 

space provides a nice area where the players and employees 

can go outside and relax in the fresh air, eat lunch, etc. 

In addition to this, a small arena theater is created by 

burming up in a circular fashion. It is now conceivable 

that four productions can be going on at the same time, 

including the outdoor theater on the other side of the 

creek. 

The production personnel spaces were placed to provide 

a buffer between the noisy shop activities and the stages. 

The orchestra practice hall takes the same form as the roof 

of the main theater. 

The different shop spaces were placed around the shop 

designers' studio so that they can supervise those activities 

going on in the shops. This studio is placed above the prop 

storage room so visibility is better. The parts are made 

in the different areas and then put together in the assembly 

area. From assembly, they have direct access to the back

stage areas of both theaters. The employee break area faces 

the creek where they can sit and enjoy the view. The entire 

wall facing the creek is a glass facade so the employees 



will have visual contact with the nice view. 

The administrative offices are placed around a "mall" 

type waiting and reception area. The exterior walls are 

also glassed for viewing the surrounding landscape. 

An air-water system is used to provide the complex 

with the mechanical needs. In this system, a boiler room 

is necessary to warm and chill water that is sent to the 

blowers located where its direct use is required. Thus, 

four fan rooms were placed to supply air to the different 

areas of the Theater Center. The boiler room is located 

next to the shop spaces where it has access to the service 

drive and is away from major activity spaces. 

The major structural elements are concrete and steel 

trusses. Thoroseal Plaster mix is used for the roofs of 

most areas. This materials is advertised as being more 

weather resistant than concrete. It is the same material 

used in Frank Lloyd Wright's "Falling Waters." A relatively 

small number of materials is used to help tie all the different 

forms together. Too many materials tends to create a chaotic 

effect which disturbs the harmony and rhythm of the building 

features. 

Most patrons will travel west down Yeary Road to reach 

the site. They will enter the site on the west side of the 

creek and park on that side. The existing design forces on 

that side were the influence for the parking layout. The 

patrons will park their cars and then walk to the orientation 

area, where the paths will then lead them to the other side 



of the creek to the Theater Center. The walkways are 

designed to lead patrons to this orientation space. 

From the moment the site is visible from Yeary Road, 

an anxiety will build in anticipation of what is to occur. 

All of the elements on the site are designed to enhance 

the natural environment and stimulate the senses. Brick 

pavers are used for the main driveway, sidewalks, and public 

floors of the Theater Center. These pavers will allow the 

grass to grow up between them, so as not to take away that 

natural element. The people will be able to walk through 

the grass to the Theater Center without having to worry 

about getting muddy. The brick pavers will act as a tying 

element between the two sides of the creek. Viewing pavers 

in the public areas of the Theater Center, as well as in the 

parking areas, will cause activities on both sides of the 

creek to relate directly to each other, therefore tying both 

sides together. So, the site is no longer two separate 

entities, but one, enhanced by the presence of a flowing 

creek, many trees, and the Piano Theater Center. 


