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INTRODUCTION 

"Lea~ing out small wayside zoos that have sprung 

u~ in America and Europe recently, there are now 

approximately 500 permanent zoos in the world, the 

avera8e attendence at these zoos is JJ) million people 

a 7ear."' This figure of course does not show the re-
-peat visits of fanatic zoo~goers and members of the 

various societies that frequent zeos but even it we 

subtract a high proportion of repeat visits this 

figure indicates that at least "one twentieth of the 

world's population goes to zoos at least once or twice 

a year. n 1-

The appeal of zoos is universal. "If we look at the 

latest available figures for world zoo attendances in 

1965, we find that the highest r.ates were in seven 

different countries. These countries were Mexico, 

Spain, Japan, China, the United States, and Russia. 

Of the remaining 12 zoos in the top twenty, eight were 

1n the United States, two in Germany, and one each in 

Japan and China." 3 

Why is the appeal of zoos so great? One reason 

might be the cost of the entertainment. Most zoos only 

charge token admissions if they charge at all and what 



better way to spend a day than leisurely strolling through 

beautiful gardens, unrushed by schedules, getting fresh 

air and an education, tee? This brings up a major 

point; peeple everywhere just love animals and ha~e a 

natural curiousity abeut them. 1rMest people have ne 

specialized knowledge of animals and in one day a 

visitor will see mere varied animals and learn mere abeut 

them than he ceuld in his entire lifetime on his enm. 11 4 

Behind this entertainment and education is a bevy 

of activities and people working to put together this 

magnificent shew we call a zoo. The surprising thing about 

zoos is the amount ef work and sheer numbers of jobs 

and amount of space needed to run a zoe. "At least 10 

big zoos in Asia, America, and Europe have a permanent 

staff ef ever 200 peeple. lf we take 80 typical major 

zoos, we find the average staff to contain around 125 

people."~ Not enly that, ptlti: a zoo is a massive enterprise, 

with dealings in business, industry, governmental depart

ments, contracts, and even dealings with foreign powers. 

"In oae recent year the London Zoo spent over $1.5 

million, the Moscow Zoe - three times this figure, and 

the San Diego Zee about Ji million dollars. Admittedly 

these are large zoos, and the average expenditure was 

around ·· .. ~ 00,000 but even this is an extensive sua." 0 

"The main purpose of zoos, as shown by the fact that 

they make very little profit if any, is to provide special 



eppertunities fer zeelosical studies that ceuld not 

well be provided by any ether means; te sive pleasure 

and entertainment to the public is an 1mpertant but 

seoentary aim et zeos." 7 This is a surprisins but imper

tant oeasideratien1 The zee in its preper sense is a 

research and data eenter fer the stud7 ef antmals an4 

their behavier. It is complex and must be planned 

oaref~l7. 

"Zees var7 se mueh in size, comprehensiveness, 

site and ase that it is almost ridiculous te discuss i 

zoe architecture ·in its own right, as it there were 

established standards of utility and aesthetics by 

which to juage it. Yet zoos are certainly different 

architecturally from all ether comparable enclosed 

spaces, and demand their own special ardhitectural 

apprGach. They must combine buildinss and services 

designed for the cemfort of a wide variet7 ef animals 

with buildings and services desisned for the pleasure 

and intellectual profit ef human beinss. Penhaps 

the only worthwhile test of zoe architecture, layout, 

and engineering is that they should make this difficult 

combination at onee efficient and attractive." 8 
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THE NATURE OF A MAINSTREAM ZOO 

The nature of zoos is zoelogy. That is why the 

zoo exists. Under this assumption, man has been keeping 

zoos for as long as he has been keeping animals. It 

seems to be an inborn characteristic in man to be 

curious about his fellow creatures, and this is shown 
II 

by the fact that animals have been pictured by man as 

far back as the eave paintings of arount 100,000 years 
•• ago. 9 The study of animals is the main purpose of the 

mainstream zoo. 

"The types of zoos are divided into 4 main groups. 

In! Regional ~ - only the species of a large geo

graphic area within which the zoo is located ~isplayed. 
~ 

This is ;nvariably a small restricted zoo. The interest 
• 

for the visitor is small unless the area is unique in 

its variety of animals. It does not usually include 

the extra features of a large zoo. !h! Ecological ~ -

only species of a certain habitat (alpine, subpolar, 

tesert, semi-arid, etc.) are displayed. Examples are 

Alpen Zoo, Austria; Anchorage Zoo, Alaska; Arizona-Sonora 

Desert Museum, Tucson, Arizona. This is restrictive and 

usually small also. The research is comprehensive 

because of the limited scope but is specialized. The -
Taxonomic-Selective ~ - group of species Which are 



page 5 

zoologically related as in the collection of ungulates 

at the catskill Game Farm, New York. It is highly 

restrictiY.e and small. !h! Universal ~ Mainstream ~ -
_. , 

this zoo contains a representative crossection of most ~~i~~ 
'Z I..ArQ ....... J,., 

animals of the world~ Climate has no special bearing 

as in the specialized zoos. It is large and comprehen-

sive. It is a visitor favorite because of its variety. 

Area is no criterion for location." to 

The mainstream zoo is what the average zoo visitor 
a.<.olJJ>tot'~~ 

is used ~. It contains varied species under various 

conditions. It is the birds, the snakes, the elephants, 

the lions and the tigers. It is the snake house, the 
L.vJ <i..-· ... 

aviary and the cat-house. Being a cr~ion of animals, 

the mainstream zoo is the most popular type with relation 

to visitors, and also it is a favorite with zoologists 

Who relish the idea of having a number of different 

species to study. We must not forget the main aim of the 

modern zoo &Jnl tl'ia~ is 

the Zoological Society 

states that its aim is 

research. The Royal Charter of 
J~?;?_\\,~.., 

of London as d~ls with its zoo 
VJ-'t-c.t~ 

"Advancement of zoology and 

animal physiology, and the introduction of new and 

curious subjects of the animal kingdom."~ Nearly all 

mainstream zoos of the world were founded with similar 

aims 1n mind. 

"Mainstream zoos frankly, and quite properly, go 

in for entertainment, but entertainment is not regarded 



as a primary duty, rather it is a valuable by-produet 

of good zoo-management (including zoo design) - one 

that is thoroughly appreciated by the public and is 

also in the best interests of the animals, t6r a good 

zoo does not provide entertainments that are •nsuitable 

for antmals or contrary to their natural dignity." 12 

~-~~ an important duty of mainstream zoos to 
·--............ _ ·-·-····'?·? .. ... -.. · ... -........ . 

educate, because you cannot~~.vance zoolegy and animal 

physiology without teaching. Research alone, although 

the most important, is not enough. The word advance 

implies both researeh and teaching. " 1~ 'l'herefore the main-

stream zoo exists to edueate as well as entertain. 

"The modern mainstream zoo uses as a basis tor its 

operation the tact that the animal is its most important 

colDDledi ty and that all else is secondary." J4. The success 

of development and breeding of the animals is an important 

aim or all mainstream zoos and its physical environment is 

a guiding factor on both of these points. 





A ZOOLOGICAL GARDEN FOR THE DALLAS REGION,(' 

The first important deeision concerning the zoo 

is why have a zoo here at all? Dallas and Port Worth 

both have fine zoos at the present. Why go to the 

expense and trouble of building yet another? The answer 

lies in facta aad figures sathered about the Dallas 

region. These will be dealt with in detail in the 

section on site analysis, but basically it deals with 

the faot that the Dallas region is one ' ef the fastest 

growing areas in the country and trends show it will 

stay this way. The econ~my and population are exploding. 

The Dallas region can support another zoo and •sing 

the assumption that zoos are primarily for antmal stu87, 

the area would benefit from another facility. Wt have 

far too few areas ef learning now, and zoos are a valuable 

tool. 

There are other reasons tor the creation of this 

zee. With growth comes more available run~s for expansion. 

M~st mainstream zoos are rapidly exp&ading much like 

libraries. This brings up the tact that Dallas' Marsalis 

Park Zoo is hemmed in on all sides and would be forced 

to acquire expensive land to expand. It is bounded by 

an expressway on the West, stores and highway on the 

East, and residential on the South and North. Port 

l 



Worth's Forest Park Zoo has available room to expand 

but must use valuable park land. The object of zoos 
/~ 

is to "advance zoology" and this means expansion. The 

creation of another auxillary, but more extensive, zoo 

to serve both zoological societies is the lo~ical 

solution. A~ire~~nts and costs can then be shared. 
; 

Another reason is the great advancements in zao 

thinking and technology. ~e progressiveness of the 

area demands advanced thinking and a new facility would 

show this thought. The well-being of the animals would 

be enhanced alon~ with the pleasure of the visiter. 

"Animal breeding is a yardstick by which a zoo is judged"/h 

and a new facility would provide the environment necessary 

to perpetuate the animals. 

An obvious by-product ~f a major attraction such 
1 as this is the increased tourism to the area. With the { l v4 ~ , 

new Dallas-Fort Worth ~egional ~irport on the drawing G· 
' 

boards and expanded fourist facilities in the area, 

tourism will expand with the availability of attractions. 

The economy will grow with drawing cards such as this 

zoo in the region. 

Dallas and Fort Worth and all the cities between 

will likely be as one if projections hold up as expected. 

The trend should be toward better co~operation between 

all cities envolved and this zoo could actually be a 

cataylist to better mutual understanding in the area. 
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By adopting tAis as a community project the cities in 

the region could go far in the attempt to come to~ether 

spiritually as well as physically. 

The second major consid.e:ration is the choosing 

of a zoo type that would be most beneficial to the 

people, the area, and the animals. The choosing of 

a zoo type could be classed by some as actual design 

as there are some design characteristics that are only 

in certain types, but it is felt that to come to any 

concrete conclusions and to disregard any unrelated 

facts, the choosing of a zoo type is important at tAis 

t1me. It is felt that the mainstream type of zoo would 

be the best choice for this region. 

The mainstream zoo has advantages for the Dallas area 

that the others do not have • . Using some of the reasons for 

the zoo to exist as listed above, the first advantage ; .~ ! : •jh (! :l.• 
; }.:.: •. !w 

would be a better tool with which to educate and to : -.1 'J .t'.( ... 
' ..... .:X .i· .. 't•.' · •. , 

learn. The very fact that the region is growing rapidly .. .-1 v'v' :r .• :l ,: lJ·· .. 
brings out this need to educate. Another advantage would ,v ,P·' 

be the physical fact that because Dallas and Fort Worth 

already have mainstream zoos there could be a working 

relationship between the three. Loans of animals~_Ct·'.'· ,).) 

revolving exhibit~_ are some possibilities. Being 

a tourist drawing card to the region, the zoo must 

appeal to all. The mainstream zoo seems to attract the 
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~ most visitors. Add to this list the general 

advantages of disregarding climate, site requirements and 

the possibility of limited quantities of animals as the 

zoo grows, and one can see the mainstream apprGach is 

the most logical for this area. 

The idea that the modern mainstream zoo is a living, 
'·'7 

changing, and expanding entity deems it necessary that 

an entire zoo not be designed at once. As new exhibits 

are planned new housings are planned for them. As the 

inhabitants expand the facility will expand with them. 

Planning for an entire zoo is a complex problem. "T~ 

~ '~, 

give some idea of the complexity Gf the problem, the 

riiev~t statistics of 60 mainstream zoos were checked. 

Each of them, on the average, contained about 600 mammals 

of 120 species, 1350 birds of 260 species, and 280 reptiles 

and amphibians of 73 species. In addition, half of them 

had an aquarium of some sort within the gardens, holding 

an average of 1500 fishes of 110 species; a quarter also 

showed inverteprates - about 700 individuals of 46 species. 

To house a collection of this size a zoo needs up to 50 

d1:f£erent~;:'butldings, and space units of nearly 30 different 

kinds as mentioned later. Yet among these 60 zoos the 

average space available was only 126 acres, or a little 

under one fifth of a square mile." 17 Therefore it is beyond 

the scope of this project to 4esi!D all units of the zoo 



~ this stage although the master plan will govern all 

later expansion. 

"In America the majority or the zoos are a division 

of the parks and recreation department of the city, which 

is detrimental to their status and significance and where

Dy they are administratively ~ndicapped and often at 

a serious disadvantage in terms or their budgets. In 

my opinien the zoo shbuld function as an administratively 

quasi-independent institution and be associated with 

the educational system (universities and museums). The 

biologically conceived, scientifically directed zoological 

garden collaborates with both organizations to mutual bene~i 

fit." 18 





FINANCIAL AND ORGANIZATIONAL OUTLINE 

The clientelffor this project is the "Joint Build-

ing Committee of the Dallas and Fort Worth Zoolo~ical 

Societies." The projeot will be financed by contributions 

that have been pledged, allot~ments from each participating 

? municipalitt~s park ana recreation fund, and from existing 

building funds. It is assumed that any cost can be 

absorbed by these sourc~~-.- . -~ Clh .... a bJ. ? 

A budget breakdown for Dallas is provided to give 

approximate fi~res tor operation ot the Dallas Zoo. 

This also shows where funds come(!~-~~r,.\.t-· jl- a-;J ~~~- <} ... ~ . .,~ 
As stated before, the average permanent staff of 

a mainstream zoo is 125. "The average breakdown which is 

a good working number is: 

1. 20 administrators, librarians and scientists with 

their assistants and secretaries. 

2. 46 animal keepers, including overseers and 

foremen. 

3. 30 men engaged in maintenance, transport, and 

the upkeep of gardens. 

4. 29 engaged in catering. 

It should be kept in mind that during peak seasons 

(summer, spring and fall) the number of service workers 

must rise with the rising attendance. 



~ ~ . 
The Senior Staff~ . 

I. Scientific Staff 

1. Scientific Director 

2. Three Surators (one of JB&mmals, ene of bircis, and 

one of amphibians and reptiles) 

). Veterinary Officer 

4. Pathologist - Studies 4ead animals. 

5. Senior Research Fellow - Studies behavior, disease 

nutrition, etc. 

6. Librarian - Also in charge of publications 

II. Animal Management 

1. Five Overseers 

2. Three Senior Head Keepers 

). Fifteen Head Keepers - Over each unit of the Z9o 

4. Hospital Superintendent 

III. Senior Administrative Staff 

1. Controller 

2. Chief Accountant 

J. Priva~e Secreta~y 

4. Consulting Architect .·- Works with architects 

on master plan. 

5. Establishments Officer 

6. Education Officer 

7. Catering Manager - In charge of Restaurants 

8. Supplies Officer 



9. Transport Exeeutive - Shipment of supplies and 

animals 

10. Head Gardener 

11. Gardens Executive - Landscape architect usually 

12. Clerk or Works - In~;eha~ge or buildings 

13. Head of the General Department - General maintenance "~ 



224 . . . . .. . . ... ACCT .NO .. 110 .· . . : . . . . ·. 
PARK AND RECREATION .FUND. BUDGET. 

TAX INCOME 
Ad Valorem Taxes 

NON -TAX INCOME 
Reservations 
Golf 
Marsalis Zoo 
Rent 
Sw.i£1"llri.ing Pools 
Boat Licenses 
Concessions 
Other 
Refund & Sale of Outlay 
Interest on Bank Balance 

TRANSFERS 
Froin' General Fund- Park Fund 

Appropriation 
Median Strip Appropriation 
From Municipal Athletic Fund 
From Samuell Fund 

ESTIMATE OF .INCOME 

RECEIVED 
ACTUAL . ESTIMATED 
1966-67 1967-68 

$3,106,346 

$ 15,347 
340,688 

98,407 
6,341 

116,173 
6,099 

52,331 
51,431 
15,687 
44 774 

$ 747,278 

$ 998,429 

21,652 
6,311 

$3' 291,061 

$ 16,000 
326,000 

98,000 
6,000 

116,000 
. 6,100 
53,500 

' 73,000 
.14,630 
48,000 

$ 757,230 

$ 991,333 

Fair Park Improvements (Cotton Bowl) 
Petty Cash 1,050 

114,829 . 

10,000 
6,200 

39,306 
1,100 

210,051 Cash on Hand - October 1 

TOTAL RESOURCES 

A. Personal Services 
B. Supplies 
D. Maintenance-Structures 
E. Maintenance-Equipment 
F. Miscellaneous Services 
G. . Sundry Charges 

Total Expenses 

CAPITAL OUTLAY 

Y. 
z. 

Structures 
Equipment 

Total Outlay 

GRAND TOTAL 

$4,995,895 

ESTIMATE OF EXPENDITURES 

SUMMARY 

$5,306,281 

EXPENDED 

/ 
I 

ACTUAL 
1966-67 

$~' 210 '7 99 
335,839 
137,552 
87,025 

243,737 
5761672 

$4,59'1,624 

$ 18,476 
1752741 

$ 1941217 

$4,785 ,841 

ESTIMATED 
1967-68 

$3,583,926 
374, 100 
145,200 

98,300 
259,700 
6521665 

$5' 113 ' 891 

$ 22,517 
1441400 

$ 166,917 

$5,280,808 

PROPOSED 
1968-69 

$3' 294,.200 

$ 16,000 
376,000 
105,000 

6,000 
137,000 

6,000 
56,000 
35,240 

. . . 14, 000 
451000 

$ 796,240 

$1,507,597 
210,000 

18,000 
7,000 

.1,100 
25,473 

$5,859,610 

PROPOSED 
1968-69 

$3,972,409 
389,000 
168,000 
102,000 
268,400 
717,586 

$5,617,395 

$ 25,000 
217,215 

$ 242,215 

$5,859,610 



.. ACCI .NO. IIU 
PARK AND RECREATION FUND BUDGET 

PERSONAL SERVICES 
(Cont'd) 

A-3 LABOR OPERATION (Cont'd) 
SPECIAL ACTIVITIES (Cont'd) 

Tenison Golf (Cont'd) 
Greens Keeper 
Labor 

Total Tenison 
Stevens Golf 

Manager 
Assistant Manager 
Cashier 
Cashier 
Greens Keeper 
Labor 

Total Stevens 
Cedar Crest Golf 

Manager 
Assistant Manager 
Cashier 
Cashier 
Greens Keeper 
Labor 

Total Cedar Crest 
Elm Fork Golf 

Manager 
As s istant Manager 
Cashier 
Greens Keeper 
Labor 

Total Elm Fork 

Swimming Pools (18 Family Pool s ) 

18 
36 

101 
17 

Supervisor 
Managers 
Division Leaders 
Life Guards 
Locker Attendants 

Total Swimming 

10 mos. 
10 mos. 

4 mos. 
4 mos. 

21,472 hrs. 
61,536 hrs. 
10,456 hrs . 

SALARY RATE 
PER MONTH 

$ 505.00 

$ 469.00 
441.00 
441.00 
433.00 
456 .. 00 

$ 469 . 00 
412.00 
373.00 
351.00 
545 . 00 

$ 531.00 
441.00 
429.00 
478.00 

$ 528 .00 
426 .00 

2 .20/hr 
1.45/hr 

. 70 / hr 

Total. Golf; S\vimnling & Concession s 
AQUARIUN & ZOO 

PROPOSED 
1968-6 9 

$ 6,060 
66,000 

$ 100,416 

$ 5,628 

$ 

$ 

$ 

$ 

.$ 

$ 

$ 

$ 

5,292 
5,292 
5,196 
5,472 

30,000 
56,880 

5,628 
4,944 
4,476 
4,212 
6,540 

29,500 
55,300 

6,372 
4,410 
4' 290. 
5 '7 36 

27,000 
47,808 

2,112 
27,264 
47,238 
89,227 

7,319 
173,160 

456,880 

Director - Aquarium & Zoo $1,2 35. 00 $ 14,820 
----·-----·--··~·--- -.. -~· ·---·-~ · ···- ··" ···· .......... - ---··-·· ···---····---·-··-------~---·---

AQUARIUM 
Superin t endent - Aquarium 
Aquari s t 
Aquarist 

3 Aquarists 
Student Assi stant 
Janitor 

Tot·al Aqua rium 

. I 

\~J _/ J 
\\~,' \ ) 

\ ~~-· 
r J \.& ... 

$ 801 . 00 $ 9,612 
478.00 5' 7 36 
409.00 4,908 
351.00 12, 636 

1,040 hrs. 1. 7 5/ hr 1,820 
377.00 4 524 

$ 39,236 



228 ....... . .. ACCT .NO .. 110 . . .. .... ~ (}\ 
PARK AND RECREATION FUND BUDGET 

.. . .. ......... . .. 
PERSONAL SERVICES 

(Cont'd) 
SALARY RATE PROPOSED 

PER MONTH 1968-69· 
A-3 LABOR OPERATION (Cont'd) 

zoo 
2 General Curators $ 819.00 $ 19,656 

·2 Operating 5upervisors 667.00 16,008 
Operating Supervisor 654.00 7,848 

2 Operating Supervisors 600.00 14,400 
O.peTating Supervisor 562.00 6,744 
Op~rating Supervisor 545 . 00 6,540 
Warehouse Clerk 492.00 5,904 
Clerk 456 . 00 5,472 

6 Senior Zoo Keepers 492.00 35,424 
15 Zoo Keepers 461.00 82,980 

Zoo Keeper 441.00 5,292 
3 Zoo Keepers 420.00 15,120 
2 Zoo Keepers 396.00 9,504 
2 Zoo Keepers 384.00 9.,.216 
7 Zoo Keepers 351.00 29,484 
3 Z.oP Ke.e.per.s 338.00 12,168 
3 Zoo Keepers 5 mos. 338 .. 00 5,070 
2 Cashiers 393.00 9,432 

Cashier 6 mos. 351.00 2,106 
Student Assistant 640 hrs . 1. 75/hr 1,120 
Labor 34,000 

"3 Zoo Keepers 2,040 hrs. 1. 7 5/hr 3 1 570 
Total Zoo $ 337 1 058 

Total Aquarium & Zoo $ 391' 114 

WHITE ROCK - NORTH LAKE - MOUNTAIN 
CREEK - LAKE RAY HUBBARD 

Superintendent of Lakes $1,010.00 $ 12,120 
Park Maintenance Supervisor 520.00 6,240 
General Foreman 575.00 6,900 
General Clerk 450.00 5,400 
Clerk 361.00 4,332 
Foreman (W . R. ) 450 . 00 5,400 

2 Foremen . (W . R. ) 405.00 9,720 
30 Labor (W .R. )' 100,000 

Foreman (M .C.) 405.00 4,860 
6 Labor (M.C.) 20,000 
4 Labor (N.L . ) 13,000 
3 Labor (Lake Ray Hubbar d) 10, 000 

Tota l $ 197,972 
PARK PATROL 

Senior Captain $ 846.00 $ 10,152 
Lieutenant 705 . 00 8,460 

2 Sergeant s 643 . 00 15,432 
11 Patrolmen 574.00 75,768 

3 Patrolmen 561.00 20,196 
10 Patrolmen 549.00 65,880 
4 Patrolmen 

~" 
520 . 00 24,960 

5 Patro lmen 500.00 30,000 
Clerk 373 . 00 4 476 

Total $ 255,324 
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SPACE ANALYSIS AND FUNCTION 

The following is a list ~f the basic space units 

of the zoo and a sample function or description for 

each area. This is to be used for planning. A square 

footage breakdown is not possible until initial planning )( 

is finished. 

1. Small mammals - a small mammal house with satellite 

paddocks for kangaroos, wallabies. Separate accom

modations fer larger rodents. 

2. Pr1aates - monkey and ape house, with various 

separate enclosures, such as hills or castles 

). 

for bab~ns and macaques, and islands in ponds or 

lakes for spider monkeys and gibbons (heated). 

Mammals of E!:!l - a great -·- ·. cat house, with separate 
- '?? ...... ... -.. . .. 

enclosures for dogLtamily, hyenas, racoons, bad-

·gers, otters and others. 

4. Bears - dens, pits, and enclosures, including a 

~olar Bear pool. 

5. .§!!! _family - large pools for seals, sea-lions, 

elephant seals, and walruses. 

6. ~ ungulates - either separately, or in some 

combination, accommodatien fGr elephants, tapirs, 

hippes, and rhinos. 



7• Large ungulates - houses and p&ddoeks for horses 

and sebras ; separate er variously oembines accom

modations for the pi~ family, camels, deer, 

~iratfes, okap1s, cattle and antelopes. 

8. Sheep !S! goats - hills and rooky paddecks 

9. Penquina - peol 

10. Larse flightless birds - paddocks for ostriches, 

emus, oassonaries, and rheas. 

11. ID:.!:! house - indoor "walk-throu~" and. bar less 

avaries, separate and satellite divisions tor 

parrots, hUIIIII.in~biris, pid.geiUi etc. Natural 

surrouadin~s. Tropical birds. 

12. Water-Dird eacleaures - includes pends an4 islanas 

ter wildtewl and flamin~es, a~ries ana paddeeks 

fer len~-1e~~ed marsh birds and waders, sea-bira 

fli!hts, and pelican peols. 

13. Bir4s !! prer - vast flights fer eaStea, centers, 

and vultures. Ceabine day-flyin~ birds ef pre7 

with owls. 

14. .9!5!! birds !M .;;;.b.;;:u.-.s.-.ta-.r-.d-.s~ - vario"tls combinations 1$ 

pheasantries, crane paddocks, bustard runs, etc. 

15. Reptile house - needs to be heated and air~conditioned. 

Inclucle satellite outdoor rept111ar7 fer tortis~es. 

16. Tropicarium - large cl1mate-cenditioned house in 

which asserted elements are shown in combination. 

17. Chiliren's !!! - includes animal nursery. 
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'1, 
18. Btucatienal b•il4iP!! - live ani nen-live zoele-

sieal deaonatratiens, livins tis.lays et local 

tauaa, and an animal art studie. 

19. Antaal hespital - combinet with a research mortua~y, 

ani includes a separate isolated animal quarantine 

statien. 

20. Animal !!!! warehouse - includes central toet

preparati•n kitchens. 

21. !2.!:!5 !.!!! maintenance departments - transportation 

units, tire equipment, and similar items are houset 

here. 

22. Restaurant - satellite snack bars. 

2). Pirst-ai4 pest - can be inte~ate4 inte ether 

buildings. 

24. ~ shop 

' 

/ 

25. A4ministrative office buildin! - includes library, 

arohives, lecture hall. aeeti_ns reems, acco~elatiens 

for various societies, and research laboratories. 

26. .Q!!: parkins - may include nearby, a train station 

or beat wharf. 

27. Plower gardens - interlacing all other space units 

are flower-beds, arboreta, bowers, glades, and 

lawns with plenty of seats and public rest1ns places. 

28. Restrooms ~ 

Note - no aquarium has been provided for it is felt 



7 tbat the aquarium at Pair Park in Dallas has adequate ,. 

facilities to handle this important ,art of the animal 

werl4. An insect house was deemed not necessary by the 

client. 



BUILDING CODE REQUIREMENTS 

The entire scope or the project, with application 

to construction, alteration, equipaent, use and occupancy, 

location, maintenance or and additions to buildings and 

structures and to appurtenances such as vaults, areaways, 

and. street encroachments, hereafte%"1,ereotecl. ana, existing 

on lan4 or ever water, and te buildings an4 s~ructures 

ana equipment for the operatien hereof, shall meet with 

the standards of the National Building Cede and the 

National Electrical Code and an1 state of local or4inances 

applicable. U\lut QA.J ·w . ':t;tJ?J w tJJ. +l~ 
1
' 

i.i 

1. Classificat6an !! Occllp&ncr -

Assembly occupancy - auditorium, eating facilities, 

classrooms~ 

Iadustrial eccupancy - w•rk shops and maintenance 

Institutional occupancy - research and medical facilities 

Storage occupancy - storage areas 

Business •ccupancy - eftices 

Doubtful eccupancy 

2. Auditorium Special Requirements -

Maximum number of seats extending from one aisle 

te another - 14. Aisles not less than JO" wide. 

Seats not less than JO" back to back, not less than 

12" seat back to seat front. 

J. l!!! Codes - Carrollton Codes 



4. Requirements 2! Construction Tzpe ~ -

All structural members including walls, coluans, 

piers, beams, girders, trusses, floors, and roofs 

shall be ef approved non-combustable material. 

No pipes, wires, cables, ducts,- or other service 

equipment shall be embedded in the required fire

proofing of any structural member. This shall not 

prohibit the installation of service equipment 

between fire resisting ceilings and the structural 

members protected thereby. Columns and piers shall 

have a fire resistance rating of not less than 2 

hours, columns shall be individually prGtecte4. 

All spaces between the required firep~o@fing and 

the member protected shall be firastopp•dewith 

non-combustible material at each floor level. 

Where fireproofing ef columns is subject to damage 

from moving vehicles, handling merchandise, or 

other causes, the fireproofing shall be protected 

against such possible damage. Floors shall have 

a fireresistance rating of not less than 2 hours. 

Roofs shall have a fire resistance rating of not 

less than lt hours. Beams, girders, and trusses 

shall have a fire resistance rating of not less 

than 2 hours. Interior bearing walls shall have 

a fire resistance rating of not less than 3 hours. 
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Lintels over openings in walls shall have a fire 

resistance Dating of net less than required for 

the wall, unless the opening is spanaed by a beam 

above the lintel, which has a fire resistance not 

less than the wall or the span does not exceed 4 

feet. Openings through floors shall have a fire 

resistance rating of not less than 2 hours. 

5. Heisht ~ Area Restrictions -

None 

6. Means 2! Egress -

Number !! Occupants: 

Assembly - 40 square feet per person 

Business ~ 100 square feet per person 

Industrial - 100 square feet per person 

Storage - 300 square feet per person 

Number of Exitways ~ Doorways: 

Each level used as an assembly occupancy shall 

not have less than 2 separate exitways. 

Location ~ Doorways: 

Exit doorways shall be so located that the 

maximum distance from any point in floor 

area, room or space to an exit doorway measured 

along the line of travel does not exceed 150 

feet. 
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Interior Stairwarsz 

All stairways shall have solid treads and risers 

securely fastened in place. Treads and landings 

shall be adequately supported for their entire 

length and width, and shall have a surface to 

limit the danger of slipping thereon. The 

unQbstructed width of a stairway shall not be 

less than 44 inches. Stairs, except fer those 

in aisles, stair landings, and mezzanines shall 

have well secured ballustrades or guards on 

any side not havtns walls or both s1cles. 

Risers shall not exceed 7 J/4" in height. 

The vertical clearance above each stair tread 

or riser shall not be less than 7 feet. 

Horizontal Exits, Ramps, ~ Exterior Stairways: 

Bridges shall be constructed of a non-combust

able material, and shall not be less than )6" 

in width. Ramps shall be provided with a non 

slip surface, and shall have a slope not to 

exceed 1 foot in 10 feet. Exterior stairways 

shall conform to the same requirements listed 

for interior stairways. Rigid guards at least 

4 feet high, withQut any opening greater than 

8 inches shall be provided on all exterior stairs. 
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Hallways a 

The unobstructed width of a hallway of passage

way 1n a required exitway shall not be less 

than J6". The clear headroom of a hallway or 

passageway in a required exitwa7 shall be less 

than 7'-6". 

Doorwazs: 

Doorwa7s serving in a required exitway shall 

not be less than 6•-s• in clear height. The 

minimum clear Width of a door opening serving 

in a required exitway or leading to a required 

exitway, .nehall be not less than 28 inches. 

Where a doorway is divided into two or more 

separate door openings, each such openin~ 

shall not Lbe less than 28 inches. Doors in a 

required exitway or leading to same, shall be 

so hung and arranged that when fully opened 

they will 1n no way diminish er obstruct the 

required exitway or leading to a required exit

way shall be hung to swing in the direction 

of exit travel. 

1. Light ~ Ventilation -

All habitable rooms or spaces shall be provided 

with natural or artificial lighting and ventilation 

by an approved method. Bathrooms shall be adequately 

ventilated and provided with light. Service 
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pantries shall be ventilated. Maintenance 

areas and reoms where dust, fumes, gasses, or 

other ne%ious impurities tending to injure the 

health of occupants or to create a fire hazard 

ahall be provided with an approved ventilatien 

systea to remove such impurities durin~ occupancy. 

Stairways, hall~ys, an4 e%itwars shall be previded 

with means ot lighting and ventilation. 

8. l1£! Pretection Requirements -

_ .;::'( .!!_!_1m1t_ .. to floor area between fire walls. 

~~~~ Pire walls shall beet nen-coabustible material 

having a tire reststance of not less than 4 

hours. Fire walls shall start at the foundation 

and e%tend to the roof. Fire walls of solid 
-.--, 

masonzJ":rshall not be less than 12 ,'inches thick. 
\ .' 
'-... .. -~ 

No opening in a fire ~11 shall e%ceed 120 

square feet with no dimension greater than 12 

teet. A self-closing fire door shall be provided 

at each openin~ in a required fire wall. A 

class A or B roof is required. Access openings 

in each accessible side of a building shall not 

be less than 50 feet apart and equivalent to 

10 percent or more of the wall. Skylights shall 

have a curb which is not less than 4 inches in 

height above the roof surface. There shall be 
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a distance of net less than S teet between sky

lights and net less than 20 teet between the 

sk7light and any wall in which exterior exits 

are required to be protecte4 by lectien 80J 

National Buildin~ Code. Standpipes shall not ' be 

less than 4" in diameter, and used tor a 2iinch 

hose. The number of standpipes shall be such 

that all parts of every tleor area can be reached 

within JO teet by a nozzle assumed to be attached 

te 100 teet of hose. 

9. Desigp Loads ~ General Requirements -
I 

The structure shall support dead and live loads , tlt.M 
. n ti/1 -rr 

during construction and after construction. . ~ 
/:'~ . . . . . . . 

Y:!:! Loads: Assembl7 - 6o(~~P)(classrooms, 
aucrrc6rium) 

Business - offices - 80 PSF 
filerooms - 125 PSF 

Industrial - laboratories - lOOPSF 
work shops - 100 PSF 

Institutional - operating room - 60 PSF 

Mercantile - retail - 100 PSP 

Storage - parking garage (possible) 
passenger oars - 50 PSP 
trucks ~ 200 PSF 
celd storage - 250 PSF plus 

150 for trucks 

warehouse. (light) - 125 PSF 
(heavy ) - 250 PSF 

Floors shall be capable of carrying a 2000 pound 

load over a 2i foot square area. Stairways - 100 



10. 
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PSF or 300 pounds over a 2i f&ot square area. 

Roof - 200 PSF. Wind - 30 PSP. Excavations shall 

be protected. Foundations to conform to A .• c.I. 
standards. Steel to conform· to A.I.s.c. standards. 

Plumbing Requirements - As.nll · 

Pure water shall be supplied, adequate pressure · 

shall be maintained. Drains shall connect with 

public sewer. Fixtures shall be ventea and shall drain. 

Each fixture shall have a drain. 

11. Electrical -

All wiring shall be enclosed in rigid conduit. All 

interier wiring shall have a grounded conductor. 

Overeurrent protection is required. ~lllportable 

eq,~t~ent .~ shall be grounded. 

12. Street Encroachments -

None .a.J 





DESIGN CONSIDERATIONS 

L. Most importantly, the modern zoo must "advance 

zoology". "ZZ 

2. The main thought behind zoo design should be the 

comfort health and long~ivity of the animals.~~ 
). "Advancement of zoology implies both research and 

~ education." These are important design considerations. 

4. "Breeding is how good zoos are measured and a good, 

natural environment induces good breeding in 

captivity. " 25 ~· 
_,.,....... 

Interestin~and amusing the public is an important 
...____ ___ 0# # .. ,-

consideration in design but is not the most important, 

however, if a good environment is provided for the 

animals they will naturally be more active and 

entertaining for the visitor.~ 

6. Consideration must, of course, be given to the visitor 

and his needs. 

?. The visitor should be given as much of an education 

on zoology and zoo techniques as is possible.27 

8. The attitudes of the visitor as to his likes and 

dislikes of certain animals should be considered. :i i:' 

9. Safety and security of the animals is paramount. 

10. Safety and security of the visitor is important. 

11. Circulation of the visitor around and th~the site 
'-Z-7 . c ... 

(. -· 
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is importaat. 

12. Circulati~n of oars on te and off of the site 

should be planned to benefit the visitor and in ne 

way hamper the lives of the animals. 

13. Parking should be sufficient .and planned in such 

a way that is of benefit to the visitor but is 

not detrimental te the overall project. 

14. "A.s far as space and financial potential permit 

the design of this zoo must conform with the 

requirements of a modern zoelo~ioal park, prefer

ably laid out along zoogeographic principles.~ 

15. The gathering of the greatest possible number 

of species is not the aim, but the representation 

of selected ecological groups." 1KJ 

16. It is planned t~ exhibit the animals in social 

units {family, herd) and compatible communit7 

groups in spacious enclosures and so that they can 
'31 display as natural a behavior as possible. 

17. "One of the most urgent tasks of zoological gardens 

of our time is to offer asylum to species endangered 
32 

With extinction. 

18. The : building of a zoo is a task which does not follow 

a pattern and demands of the interested and creative 
3~ 

archi teet a great deal of unconventional thinking. --

19. The architect should realize that in a modern 
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zoological garden the erection of bombastic edifices 

(which are more often monuments to the architects 

er politicians rather than adequate homes for the 

animals) should be abandoned in favour of a less 

eyeoatching design which is biologically more 

apprepriate."34 

20. There are practical requirements of care and husbandry 

by the staff that must be consl4ered in the planning. 

21. "We now have available a wealth of new buildin~ 

materials and synthetics, among which there are 

many that are ideally suited for the construction 

and implementation of animal accommodations. As 

a rule only materials containing the following 

properties should be considered: 

1. Innocuity - avoid poisonous stains, esposed 

glass wool tor insulation, etc. 

2. Resistance to physical wear and tear by animals-

cheWing, rubbing,excrement. 

J. Hygiene - easy cleaning 

4. Durability - materials that are wear-resistant 

and labor saving in maintenance; e.g. stain

less steel, aluminum alloys, tiles, plastics, 

nylon, epoxyfresins, pl;n~lass, etc. ~ 
• 

22. Essentially the same demands have to be put on 

those materials that are used in the areas of the 

garden reserved to the v1s1tors.~1 
' 
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2) . "Progressive zaos often have a staff-animal ratio 

that, for the larger animals at least, is roughly 

the same as the staff-pupil ratio in a good board-
0~-"- 1 

ing s choo~. , 

24. Today air-conditioning is common in zoos. 

25. Zoo architecture must cater not only for the 

physical needs of antmals but also for their 

psychological needs. / 

26. The better the animal palace the better the show.~7 
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REPORT AND ANALYSIS OF FIELD TRIPS TO 

TEXAS ZOOS 

(purposely written in the style used to show 

impressions that came to the observor). All trips 

were made before extensive research started so as to 

get an unbiased opinion. ~ 

.. r'~':._ I 
The Dallas Zoo--Marsalis ParkClfi of downtown on 

Interstate 35 in Oak Cliff. Visited in August, 1969. 

The zoo has very ltmited parking. Most parking is done 

off the site on side streets and in front of stores. Ac-

cess is good because of its location on a major highway. 

It is a very popular zoo. It has a handsome, wooded 

site with a running creek crossing it. The entrance 

plaza and administrative offices are in a contemporary 

vein. Concrete exposed tee beams are used as the struc-

ture on this building. The park has a miniture train 

on the perimeter. A nice feature is a bridge from the 

entrance plaza~ .. b._,. the;i,lzop.t;pr.oper over a beautifully 

wooded creek. The first area eneountered is a well 

landscaped flamingo pond. It seems that this area is 

the hub of the zoo circulation for the well thought out 
.. 

curvilinear plan emitts from this area. The entire 
j 

plan leads the visitor through the gardens well. There 

are randem avenues, however, and one sometimes wonders 



· it he has seen everything. The ape-house is reputed 

to be one ot the tinest designed tor the comfort of 

the antmal~howeve~t seems to tall short architect-
\ ·' urally in relatiGn to the visitor. The vis~bility 
I 

was poor because or bars behind pl·exi8].ass and on this 

day large crowds. -· ·"' '!'here was no architectural treatment , 

to speak or in the buildins. It is an open tuilding~ 

with covered walks, ~he gorillas seemed too cramped. Mon
"1--

keys have good wide open case~ many swings and very 
,......._ 

entertainins. It was somewhat dirty. Raccoon and ) (.10~~ 

pratrie dog pit r parrott a en perel!les 1n the open. ~ (:) f(ll~u,....c.. 
Ho~ted antmals - they have small pens that seemed too 

restrictive. The pens have good spectator visability. 

Interesting layout ot mountain goat paddocks on chalky 

cliffs. Bear pits are laid out with natural terrain 

and moats. The reptile house is in a contemporary 

vein with architectural treatments. There is an out-

side satellite alligator pit. Each glass "cell" is 

individually climate and light controlled. All are 

landscaped. llep~ants, giraffes and hippos • behind 

glass with exterior open area for viewers. They also 

have their own paddocks. This gives the ability to view 

both inside and outside activities. Birds are separated 

into outdoor cages and a tropical vied house. The 

house has some large cageless scenes and glassed cages. 



Cata - in small cages, viewing good. A bad situation 

with inside - outside cages, as with the cats, is that 

too mapy times the animals are inside and unavailable 

tor viewing. Small mammals - enclosed in small cages. 

\ 
nice rest areas. Some people were even sleeping on the 

grass. 

General impressions - a nice, compact zc~. The land

scaping is not extensive except in the flamingo pool 

i f'tv<;~h~ ) I ~~ ~ 

iMany '' 

and in the entrance plaza. The circulation is good. One 

seems to end up back at the start. Nice site but no 

room for expansion. The parking is a ~ig problem. 

The viewing was generally bad because of the size of 

the crowds and this was not a special weekend. The zoo 

seemed well maintained. 1 

!h,! ~ Worth ~--Forest ~' €} ~f downtown 

on secondary thoroughfare. A mainstream zoo, visited Sept. 

1969. The general layout as opposed to Dallas is linear. 

The visitor cannot miss anything because it is compact 

and everything is on the line. It also has a miniature train 

that was a nice feature. Also an amusement area. It 

does not have a real formal entrance. The entire site 

is ~n the side of a bluff. Heavily wooded and comfort

able in hot weather. The hoofed animals have large 

paddocks. Aquarium - contemporary building with glassed 

tanks and satellite tanks outside for seals. Birds -

small cages and one large aviary. Exhibited on terraces 

up the bluff. Children's zoo - seemed commercial. 
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Storybook theme. More buildinss and sculpture than 

actual animals. It is scaled down to children's sizes. 

The monkeys are housed in a very small round cage. As 

a result there was not much activity. ~s are housed , 
in a small building with seating tor viewing. Cages 

are skylighted. 2 entrances. Tropical · bird. house

this building is designed in the contemporary vein 

with some new design features. The exhibit;·s are 

"psychological cages". Each scene is stocked with 

birds in their natural habitat. The area is skylighted 

and the spectator area darkened. This forms a caseless 

barrier to the birds for they will not venture into the 

dark. Some glass cages as satellites. Bears pits 

with moats. Reptile building - a new building housing 

a fine exhibit. Glass cages with individual climate 

control. Each cage is individually skylighted which 

gives a nice feeling and is better for the snakes, too. 

General impressions - seemed unorganized.. A small zoo 

but the linear plan leads the visitor to the end but 

not back. A lot of walking. Terraced exhibits a nice 

feature. Old looking. Too much of one exhibit and 

not enough of another. Good parking facilities. Again 

crowded. Not many buildings as such. Expansion along 

linear ~~am but park land ~ust be used. Nothing very 

exciting. Not much landscaping. 
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!h! Houston Zoo--He~n Park /)f~ or downtown in 
I' C/ 

large park. Visite~~~~~ 1969. A true zoological 

garden. A comprehensive mainstream zoo. A grand 

entrance and a "classical" layout in a sense that the 

main part of the gardens are laid out axially along 

a central core area of ponds, rest areas, and landscaping. 

Fine landscaping. A botanical garden. Intermittent 

patio type refreshment areas. Random circulation after 

the main entrance. Does not i ·ead the visitor. Seems 

to be a building to house each exhibit. Bears - grand 

pits. Sheep, buffalo, antelope - large open paddocks. 

The high point of the zoo is the acclaimed children's 

zoo. Laid out with a geographical theme instead of the 

usual storybook or farm theme. Highly educational. 

Well landscaped. Scaled down to children's scale. In 

the children's zoo - underground aquarium with an 

"aqua-tunnel" to allow viewers to see activity under 

water. Animal nursery - a nursery and kindergarten 

for young animals. Areas tor viewing nursery activittes. 

Small cages for small animals. Hatchery. Petting area5. 

Classroom - auditorium building. All buildings in modern 

idiom. Main zoo - cat house has 160 foot diameter pit 

auxillary to the cages. Hippos - house in circular plan 

with a pool. Skylighted above. The elephants have a 

large moated area that is landscaped. Alligators -
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large open landscaped area with pond in the center. 

Prtmates - large cages with man7 interesting things 

to amuse the animals. It has a large monke7 island as 

a satellite. Vis~~ility is peor however because of 

glare off of glass and large bars. · Reptile house -

turtles in auxillar' paddocks. Glass cages with natural l ·J;:; 

landscaping. Nice building. Bird hGuse - very well 

designed. Glass cages. Open cages. A large ~ropical -garden is provided with a skylighted walkthrough aviary. 

Waterfalls. Beautiful birds. Very impressive. Duck 

pond. Mammal building - rain forest exhibit under a 

skylighted dome. Nocturnal animals are 4isplayed in 

darkness with only red lights (which they cannot see) 

to make them feel that it is night. Their "day" 

starts with the closing of the zoo and the lights are 

left on until opening. The nocturnal animals are 

then active in the dark for the spectator. All zoo 

buildings carry a materials theme but each has its 

own character. Buff pumice · - like brick used on major 

buildings. Seal pond at entrance. Much room for ex-

pans ion. 

General impressions - A fine zoo. Spread out. Extensively 

landscaped. Buildings well designed and exciting. 

Very impressive in scale and up keep. Excellent 

children's zoo. Many uncommon exhibits. Very well thought 

out. 
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THB SITE 

~ Dallas-~ Werth ~ - for the purposes 

or analytical data, the "Dallas,fiPt:) Worth j;area• will 
• .-4' --w ......... 

be limited to a ten county area as is set down in the 

"Dallas-Pt. Worth Regional Transportation Study." 
tR-In reality howevwr7jhis zoo will affect a larger area, 

~~e--Charta gl:re some ldea as to the 

physical properties or the area and shown relationships 

and trends. These ~ends were used to choose the site 

location and will ~ use~ as design considerations. 

A short history or Dallas and Port Worth is included 

to give an4idea of the background of the two cities 

and is self-explanatory. Geographic and cltsatic 

data are included as these are important considerations 

in a zoo. 

Population forecasts, employment data, land use 

and other charts of this nature are included as back-

groua4 data. Each map and chart will be explained 

together with its relationships to the zoo design and 

site selection. 



GEOG RAPI-IIC 

GEOGRAPIC DATA 

AI~D 

C 1[_T !., p Jt1 .fl . 

The Dallas-Fort Worth metropolitan complex; 
located in what is generally described as North 
Central Texas, has a geological history that d ates 
back to conditions existing approximately 250 
million years ago. At tha:t time a: mountain range 
ran from the southwest to the northeast across 
.central Texas. The western area, now called the 
Permian Basin, was covered by a shallow s ea 
and on the southeast a plain sloped to the ocean. The 
Permian Basin caught and held vast reservoirs 
of petroleum deposits, source of the West Texas 
oil fields, and underground water that has been 
used for irrigation purposes. The sloping sub
surface structure to the east also formed catchment 
basins for oil, gas, salt, sulphur, and water. 1 

Man has been in central Texas for at least 12,000 
to 15,000 years. At the time of European exploration, 
the Caddo Indian tribes were the largest group 
in the study area. Their culture, characterized 
by agriculture, pottery-making, and the bow and 
arrow, was similar to that of the tribes on the 
southern Great Plains of the United State s. The 
Tonkawa Indians were between the Caddoes on the 
ea~t and the Lipan Apaches in the western regions· 
of Texas. Whe n the American era of colonization 
began, the Comanches had moved into the area, 
driving the Lipan Apaches westward and southwest
ward. The warlike and nomadic Comanche s were 
the most .difficult to subdue and yielded the most 
slowly to civilization. 

The first European explorer in North Central 
Texas was probably Louis Moscoso de Alvarado, 
who assumed c o mmand of a Spanish expedition 
after the de ath of Hernando d e Soto, and explored 
the area in 1542. The Spanish lar gely i gn ored 
Texas until Frenc h activity in the east t hreatened 
their claim to the territory . Captain Alons o d e Leon, 
Governor of Coahuila in Mexico, came to the area 
in 1690 to eradica t e any traces of French occupancy 
and is credited with having named the Trinity River. 
De Leon na m e d. the river La Santisima Trinidad, 
the Most Holy Trinity, and the name w<~.s later 
secularized and anglici zed . The area w·a s kno,.:n 
to the earliest s ettler s as the Three Forks of the 
Trinity • .P_ctually the rive r has four forks , the 
East, Elm, We s t, and Clear F orks. The main 
stream begins with the junction of the Elm and 
West Forks at Dallas . 

Texas is divided into four commonly accepted 
physical regions with several subregions in each 
division. The study area includes portions of two 
of these regions, the Gulf Coastal Plains which 
are an extensi on of the Gulf Coastal Forested 
Plain of North America; and the North Central 
Plains which are an extens ion of the Great Western 
Lower Plain of North America. Figure 2. 1 is a 
graphic representation of the subregions in the 
study area and shows the cha racteristic topography, 
soil, and climate conditions of each. 

The Blackland Belt, a subregion of the Gulf Coastal 
Plains, includes the counties of Dallas , Collin, 
Ellis, Rockwall; a small e a stern section of Denton, 
and most of Kaufman County. The Blackland Belt 
is characterized by rolling prairies with bunch 
and short grasses. Trees·, including several 
varieties of hardwoods, are found along the str earns . 
Farming developed rapidly and the Blackland Belt 
was the principa l cotton-producing region ofTexas 
until t he 1930's. The area is now the mos~ den:;:::ly 
populated, the most hi ghly industriali ze d, and is 
border ed by more of the state's large and m iddle
size cities than any other region. 

The Grand Prairi e subregi on of the North Central 
Plains includes most of Denton, Tarrant, and 
Johnson Counties, and a portion of Parker a nd 
Wise Counties . Some of Denton, Tar r ant, and 
Johnson Counties are in the East Cross Timbers 
subregion, and m ost of Wise and .Parker C ounties 
are in the West Cross Timbe rs. The Grand 
Prairie, lying b etween the East and Wes t Cross 
Timbers, is a limest one bas ed area and the 
native vegetation is mainly short grasses. There 
are trees along the streams, usually small oak, 
juniper, and mesquite. The economy is based on 
agriculture and livestock p r oduct ion, and t he popu
lation is largely rural with F ort Worth on the 
eastern boundar y being the only major city. The 
East and the much l arge r West Cr os s Timb ers 
a re w ·Joded areas with soils suitable f o r growing 
fruits and vegetables in commercial quant ities . 

The Balcones Fault line, a definite geologica~ 

feature ·with accompanyin g hills, is the western 
limit of the Gulf Coasta l Plains in Texas. The 
Spanish word, balcones, means balconies and t he 
fault derived its name fr om the fact that the hills 

1 
The Texas Almanas_ (Dallas: A. H . Belo Corp., 1965). The Almanac is t h., sourct: of fu!'ther gcog::-ap!-:ical 

d~ta , including e iirly Indian cultc ::-e and th~ pe riod of Sp<tnish exploration. 



look like balconies when viewed from below. In the 
northern subterranean extension of the fault, lying 
approximately along the western edge of the Black 
land Belt, the surface line of hills is less distinct 
a n d the fault is visible as several irregularly 
parallel lines which extend to the Red River. 
Dallas County lies east of the fault and most of 
Tarrant County is to the west. While there is 
not an abrupt geographical change between Dallas 
and Tar:rant Counties, the Balcones Fault does 
mark a change in topography, soil, and climate 
that becomes very evident a short distance west 
of Fort Wor th, and the line may be said t o designate 
" wher e the Wes t begins ••. 

Cli m ate conditions thr oughout the study area are 
generally uniform and can be described as 
moderate. The greatest d eviation is in rainfall 
which is highes t on the eastern edge anddecreases 
from east to west, as may be seen in Figure 2.1. 

The study area had an abundance and a variety 
of wildlife as well a s vegetation. Early settlers 
s aw immense herds of buffalo but these animals 
b ecame r are after 1885. The b uffalo were 
slaughtered in such numbers that as many as 
200,000 hides were sold in Fort Worth during 
a two day period in 1875 . There were bear, d eer, 
wolves, coyotes, and numerous smaller animals. 
The !locks of duck, quail, and wild turkey are 
p articularly mentioned in early accounts, probably 
because they were staple items in t he diet of the 
pioneers. 

HISTORIC DATA 

Some p ortions of the study area were included 
in empresario land grants made during the Mexican 
period but no settlements were made. In 1840, 
the period of earliest settlement, No::-th Central 
Texas was ·still largely occupied by the Indian 
and the buffalo. Texas was a Republic, having won 
independence from Mexico in 1836. Most of the 
fifty or sixty thousand citizens were concentrated 
along the Colorado and Brazos Rivers, and on the 
Gulf Coast from Galveston to Clarksville. Te xas 
needed people in order t o solve four major 
problems: Mexican i nvasion threats, Indian 
depredations , low land values, and bankruptcy. 
Congress had been attempting to f ormul ate a 
land policy but the basic problem seems to have 
been that Texas prefer red to sell the public 
land directly to settlers, as the United States 
did , rather than contir.ue H:.e Mexican policy of 
empresario land grants . However, ~elling the 
land would put Texas in co:-npetition with the 
United States where vast western lands were 
available at $1.25 an acre, and might no t produce 
extensive migration in a short period of time as 

was desired. Various measures were considered, 
including the proposal that about eight thousan d 
F renchmen be induced to build homesteads and forts 
along the Indian marauding line. While this 
extremely controversial idea was being debated, 
a petition signed by W. S . Peters of Louisville, 
Kentucky and nineteen other men, was presented 
to Congress sorr..etime prior to January 14, 1£41, 
offering to colonize unoccupied lands in Texas 
under the empresario system, and the offer was 
a ccepted. The settlements made between 1842 
and 1848 under this grant were known as the 
P ete r s Colony. Most of the present counties 
of Collin, Dallas, Denton, and Tarrant, and a portion 
of E llis and Johnson Counties were settled by 
P eter s Colonists . Each mature head of household 
could claim 640 acres of free land, and an unmarried 
m ale, seventeen or over, could claim 320 acres. 
For each section of land claimed by a settler , 
one section was t o be reserved for t he Republic, 
and one for the stockholders of the compa:-ty 
fo r med by Peters and his associates.2 The stock
holders would make a profit from the later sale 
of their lands, and the va lue of the land owned 
by the Republic would rapidly increase ·with an 
increasing population. Free land gave the settler 
an economic advantage and made the settlements 
not only attractive to farmers but to professionals, 
a rtisans , and merchants. The Texas Emigratior. 
ar.d Land Company, as the company was eventually 
called, had specific admini strative obliga~ior..s t o the 
set tlers whi ch were never fulfilled. As a result, 
leadership and eovernrnental processes were not 
imposed fro m outside, b ut developed wit hin the 
v arious parts of the colony at an ea::-ly date. The 
two factors - -the economic advantage of f r ee lar..d 
and the early development of leadc:-ship--made 
significant contributions to the gr owth and develop
ment that produced the present Dallas -Fort \'.' ort:1. 
metropolitan co mpl ex. 

The earliest settlements in most of the ten county 
study area were made by Peters Colonists . A 
portion of Ellis and Johns on Counties was included 
in an empresario gr ant made t o C. F . Mercer 
during the same period but t his gr an~ was r.ot 
as significant or successf•.1l as the Peters grar..t . 
Kaufman County h ad sett lers as ec.rly as 1840 
but they were a group led by Dr . William P. K in g 
who had acquired lar.d script used to finar.ce the 
Texas Revolution. 3 Parker, Rockwall , and Wise 
Counties were settled after the empresarioperiod, 
though stockholders of the Peters company ever.tu 
ally claimed land in Wise County. 

The historic and pi"ojected developr01el:t of t l:e 77 
cities in the study a r ea from 18 55 to 19f.:> is 
shown in Figu r e 2.2. The developrn.ent of the 
intensiv~ study area is centered around the devdop -

2
·seymour V. Connor , Th~eter~ColonyofT ex~_:;_(Aus ti n: The Texa~ Sta~e Histor;ical Assoc., 1959), pp. 1 - 03. 

3
The H<tndbook of Te~::'l~, ed. W ;:o. )t~~ ::'::c~ cot ~ Webb (Au:t i!1: T h e T ·~x;~s St at.~ Ilistori •: <~ l Assoc. , 1'?5~). Th·} 

Handbook i:; the source of fur~her !.i~ t(> l"ic ~ ~ d;~ta unless ctherv:ise indicated by~ icotnot e . 



ment of the two central cities, Dallas and Fort 
Worth, In spite of their proximity, the socio
economic development of the cities has been 
separate and distinct, and one reason for this 
is geographic. The effect of adjacent locations 
was greatly reduced by the existence of the 
Balcones Fault since variations in land use were 
dictated by the dissimilarity of areas lying east 
and west of the fault. During the period of early 
settlement, before mechanized farming and irriga
tion were possible, the fault generally separated 
the rancher in the west from the farmer in the 
east. 

HISTORY OF DALLAS 

John Neely Bryan chose the site that became 
the city of Dallas in the fall of 1841. Bryan, w~o 
had been a land promoter in Arkansas, began 
shortly after his arrival to lay out a townsite 
which he believed would be at the head of naviga
tion on the Trinity.4 A short time before his 
arrival, Bird's Fort had been built, about 23 
miles west of Bryan's locati on, in an effort 
by the Republic to curb the Indians who were 
raiding as far north as the s ettlements on the 
Red River. Bryan visited the fort and persuaded 
several families who were there to move to Dallas. 
Bryan claimed land under the terms of the Peters 
grant, became active in the affairs of the colony, 
and advertised his town widely. Incoming settlers 
in 1844 were surprised to find little evidence 
of the "town.. except for the fact tha t there 
was a post office in Bryan's cabin. In 1846 
Dallas County was organized and in the same y ear 
John C. McCoy arrived to act as a subagent for 
the Peters com pany. Due mainly to Bryan's and 
McCoy's efforts, Dallas had a population of about 
three hundred, a newspaper, and was the permanent 
county seat in 1850. 

In the late 1850's Dallas had an influx o! educated 
and skilled European settlers. These predo minantly 
French people had founded the La Reunion Colony 
in 1854-55 near the bluffs along the West Fork 
of the Trinity and, when the colony broke up two 
years later, many of them moved to Dallas. 
La Reunion had attempted to support itself b y 
agriculture but there were only a few farmers 
in the group. 

Dallas benefited from the fact that there were 
professionals , merchants, and artisans with skills 
and a cosmopolitan orientation seldom, if ever, 
found on a wes tern frontier.S 

Dallas was incorporated as a town in 1856 and 
continued to grow both before and during the 
Civil War. The period following the war was one 
of population and commercial advancement and 
as early as 1867 t here were banks, factories, 
cotton gins, a flour mill, and numerous mercantile 
establishments . The most significant development 
of the period was in the field of transportation. 
Steamboats were attempting to navigate the Trinity 
and in 1868 one actually reached Dallas, reanimating 
the hope that the city would become head of naviga
tion and a significant ''break in transportation .. 
point. Many other ·attempts were made but few 
succeeded.6 An iron bridge was built across t he 
Trinity a few years later in order to provide 
easy access for merchants coming into Dallas 
from the ~est. These · developments were over
shadowed in 1872-73 by thecomingoftherailroads. 
Dallas gave $200,000 in bonds, 142 acres of land, 
and $5,000 in cash to obtain the transportation 
that was vital to continued developm~nt. With 
two railroad lines, east-west and north- south, 
Dallas had become the desired ' 'break in trans
portation.. point ; however, the railroads accel
erate d but did not determine the pattern of growth 
which had already been established. Commerce 
and industry had developed before the coming 
of the railroads. During the railroad era, Dallas 
became a distribution point for out-of-state manu
facturers, and financial and commercial act ivities 
were rapidly expanded and diversified. 

By 1885 people began to move out from town due 
to the congested conditions created by the downtown 
parking of wagons, buggies, and surrey s? The 
dispersion was made easier by the introduction 
of electric trolley cars. In the same year, the 
publishers of the Galveston News made a survey 
of the state i n order to locate a paper in the area 
that seemed to have the greatest growth potent ial. 
Dallas was selected in recognition of the fact that 
the center of population and economic influence 
in Texas was shifting from the older eastern and 
coastal l ocations to North Central Texas, and 
Dallas was the l argest city in the region. 

Shortly after the turn of the century, Dallas became 
one of the first cities in the United States to begin 
formal city planning as a means of r egulating 
rapid urban growth and projecting future devel op
ment. The diversified financial cha.r acter of t he 
city, and a f avorable state c harter law, attracted 
the insurance compa nies and by 1914, with the 
establishment of the Federal Re s e rve Bank , Dallas 
was t he banking and insu rance center of the sout h-

4 
An unpublished memoir by James J. Beeman in the possession of his d escendants. Beeman was head of one 

of the families that moved from Bird's Fo.rt to Dallas and he claimed land in the Peters Colony. 

5 . 
George H. Santerre, White Cliffs of Dallas (Dallas: The Book Craft, 1955). 

0
Justin F. Kimball, Our City - Dallas, 1954. 

7
Kimball. 
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west.· The. d~~c6very of oil in East Texas contributed 
further to. the _econorriy. Though'· there were no .·' 
oil discoveries. in Dallas County, the city became 
the headquarters .of oil .. companies and their 
suppliers, primarily ·due t'o the · fact that Dallas 
bankers. were the ·first in the state to grant loans 
on oil reserves still in the groun~. 'rhe city 
has remained the leading oil financial center of 
Texas. 

Dallas has had an airport since 1917 and is one 
of the major aviation terminals in the nati.on. 
Many highways provide good avenues for truckers 
to a.erve .-,an .. ever. incr.easing market .area, The .,· 
establi~hment of large electr.,nic manufacturing 
plants has further expanded the · economy .since 
World War n .. These began as small, local firms 
that increased in importance with the development 
of transistors during _the war, and since 'the war 
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the ~ndustry has grov.'Jl with the addition of plants 
that have re-located from norther!!- and mid
western areas. 

The development of cultural, educational, and 
recreational facilities has paralleled the economic 
growth of the city. Dallas, an excellent example 
of a city made by man without the natural advantages 

.usually associated with urban growth, is now the 
second largest ·t:'ity in Texas, and economically 
dominant throughout the south .and southwest, 

HISTORY OF FORT WORTH 

The history of Fort Worth · began in 1849 when 
Major Ripley A. Arnold selected the site for a 
United States military post. Arnold chose the 
name in honor of General William J. Worth, 
who had fought in the Mexican War, and ·was 
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then commanding troops in Texas. T.he post was 
abandone.d -in 1853 but the village that had surrounded 
it r.emained. 

Tarrant- County was created from Navarro County 
in 1849 and . organized in 1850. A comparison 
of the 1850 census with . the statistics compiled 
by Seymour Connor shows that in 1850 the population 
of the county was 727, of which 614 were civilians; 
and of the civilians, 432 were Peters Colonists. 
The county was named for General Edward H . 
T-arrarrt who had a distinguished career before and 
after coming to Texas in 1835. He had served 
und·er Andrew Jackson in several Indian campaigns 
and at the Battle of New Orleans, joined the Texas 
army immediately after his arrival, and became 
a Texa s Range-r at the close of the Revolution. 
Tarrant was a s signed to the northwestern fr ontier 
and in 1841 led the Rangers in the battle at 
Village Creek, which is the present boundar_y 
between the cities of Fort Worth and Arlington. 
The victory dispersed the Indians and opened 
up the area for settlement. Tarrant s e rved in 
the Texas Congress, the state legislature after 
annexation, and the· Mexican War. 

Birdville was the original county seat but by 1856 
Fort Worth had become the center of population 
and the county seat was moved there. The election 
was contested and it was not until 1860 that Fort 
Worth was designated the permanent county seat, 
after winning a second election by a narrow 
margin. 

The deve lopment of Fort Worth between 1860 and 
1873 is a colorful era in retrospect but n ot of 
historical significance. Stagecoaches were the 
principal means of transportation and Fort Worth 
was on the Butterfield Ove rland Mail Route, 
with Johnson's Station being a major stop on the 
route. M. T. Johnson, who has been calle d the 
"father of Tarrant County", owned a vast tract 
of land, part of which was south of pres ent d<~;Y 
Arlington, and his plantation was· used as an 
early ranger s tation as well as a stagecoac h 
stop. Ripley Arnold and his m en stayed at Johnson's 
Station and were accompanied by Johnson during 
their survey to locate the army post. The period 
immediately f ollowing the Civil War was the era 
of the great cattle drives. Fort Worth was··a supply 
depot for cattlemen taking herds .north on the 
Chisholm (or Eastern) Trail. These d rives were 
long, hard, dangerous, and often unprofitable. 
Barbe d wire and the railroad s soon marked the 
end of the great cattle drives and the beginning 
of livestock production on an economically sig
nificant scale. With the advent . of both trans 
portation and refrigeration, meat processing and 
packing became an industry and the basis for the 

economic development of Fort Worth. 8 

In 1872 the Texas . and Pacific Railroad was 
bankrup t after laying track a few miles west of 
Dallas. The citizen s · of Fort Worth, realizing 
that the future of the town depended on· the rail

. roads, organized a company, supplied both money 
and l abor, and completed the line.9 Stockyards 
were organized, making the town an import ant 
railhead for shipping cattle east, and Fort Worth 
had become Cow Town. In 1873 the town was 
incorporated, more railroads were built, and 
by 1876 a grain elevator had been established 
which gave added impetus to the economy. In 
1902 the Swift and Armour Companies, subsidized 
by l-ocal investors, built meat processing plants 
and these made Fort Worth the " greatest packing 
house center of the Southwest", as had been 
predicted in the Register, October 8, 190 l. 

After 1911 the discovery of the West Texas 
oil fields brought n ew indus t ries and population 
expansion. Like Dallas, Fort Worth was strate
gically located to become an oil well supply 
center and headquarters for major oil companies. 
The economy was further expanded by the establish
ment of military installations during World War I . 
Fort Worth was headquarters for the 36th Division 
and three air training fields were built for the 
Royal Canadian Air Force and later used for t he 
same purpose by the United States Air Force . 
Between the two world wars, Fort Worth continued 
to develop as a rail center and meat and grain 
processing center, with these industries dominating 
the economy until World War II. Military installa
tions, including Carswell Air Force Base, again 
accelerated grov.1:h but the mo st significant event 
was the construction of the Consolidated Yultee 
Aircraft Corporation pl ant, the largest manufactur
ing plant in Texas. Other aircraft industries 
have been added, contributing to the r apid devel op
ment of F ort Worth i n the las t two decades. 

In recent years Fort Worth has developed a modern 
and efficient outer lo op highway and freeway 
s ystem and is improving the central business 
dis trict. Substandard buildings are being c leared 
to mak e land available for a Convention Center 
and major park. The excellence of the present 
p ark system, for which a ma ster plan was developed 
in the early 1900's, has received nation-wide 
attention. Educational and cultural facilities have 
been 
Fort 
from 

greatly expanded in recent years . Though 
Worth today presents an image different 
t he days when it was known only as Cow 

Town, the best of the western orientation has 
not been submerged in the urban environment, 
which lends a unique inte r est to the contemporar y 
culture cf the city. :;;B 

8
E. C. Barks da l e , The Meat Packers Come t o Texas (Aust in: Bureau of Business Research, The Unive rsity 

of Texas, 1959), pp. 2-3. 

9Histor~ For~_Worth, prepared by the- Fort Worth Chamber of Commerce. 
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THE SITE ITSELP 

As shown by Map 1, the site is in extreme North West 

Dallaa County in the east side of Carrollton, Texas. 

Map 2 shows the relationship of the site to a segment 

of North Dallas. The site is located apprctxilllately 1 

aile west of Addison, Texas and approximately J miles 

east· of downtown Carrollton, It is approxtmately 5 

miles norbheast of downtown Parmers Branch, Texas. These 

are the adjacent townships. Other re~ional location 

relationships are better shown on the various charts 

devoted to the region. 

The site itself is a heavily wooded, sharply 

contoured area. It is pocked with lakes of respectable 

size and has an active creek running through it. Average 

width of this creek is about lJ feet. The site is 

3019.41' on the West, 30?4.66• on the North, J85?.11' 

on the East and 3239.05' on the South. The site covers 

appro:ximately20-7~5aores. The site slopes from a he!:ght 

of 600 .:feet above sea level at the NE corner to a low 

at Lake~ level of 510 feet. It has 2 large lakes and 
; 

3 smaller ·r-akes
1

one of which (Lake "C") 1s a livestock 
I 

tank. A. vtr1ety of large trees, mostly large oaks, are 

on the sitf~ (he densest groves ~Rg around the ereek 

and 

\ 
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The soil is de~g~ black clay and is suitable 
/ "':# 

for carrying any ~adst--..p-l'a~·~d upon it. There are many 
\t:s~.P-

rocks of various sizes be~1nn~ftg about 1 to 2 feet 

below the surface. The ability t~ support plant life 

is shown by the fact that there is dense under-growth 

almost everywhere except on the relatively flat plan 

in the Northwest corner of the site. This area is 

covered with tall grasses. The South boundary of the 

site is a spur of the St. Louis and Southwestern Rail-

road. The East boundary is Marsh Lane. whieh 1e,a two 

lane road that is "slated to be widened to 4 lanes in 

3-5 years". 53 

There are a number of existing buildings on the 

site. ~st notably, a large fieldstone, two story 

house on the south side of Lake "B" and a two story 

frame house with a large barn on the north side of 

Lake "B". 



SITE SELECTION 

The site was located a a ~~ tor a number of 
t ·: .. 

reasons, the first :veins the accessibility to the site. 

The highway charts show that Interstate Hi8hway J5E 

is 2 miles to the West, LBJ Freeway (I,H.6J5) is 2 

miles to the 8outh, Central Expressway, which intersects 

with 635, is 5 miles to the East. Also a new freeway 

is planned from Fort Worth to Grapevine and then inter-

seeting with J5E. These freeways, specifically, make 

the zoo available to most an;vone in the area. Beltl1ne~'\~ 

Road has been made into a six lane highway and Marsh \ 

Lane is on priority lists to expand to four lanes in 

the near future. 

The railway spur is an important consideration. 

Transportation of supplies and animals is a continuous 
I 

process. The thought that the two existing zooswould 

contribute exhibits furthur enhances this consideration. 

One of the reasons the site is North of Dallas is 

because Dallas, of course, has the larger population 

and the site was available here. Also)it was felt 

that any site in between the two cities might be too 

close to both the Regional Airport and large industry 

such as LTV and Bell Helicopver. Also land costs are :; 

l 



slqrocket1ng im this area because of tbe new airport. ~/ 
Land costs seem to 'be co•parat1vel7 small at this tille 

· in the Carrollton area. The site itself is large ant 

can be easil7 expanded as the need arise& tor there 1s 

much aT.ailable land adjacent to the site. Sewer and 

power connection are readily aTtailable because the area 

is expanding rapidl7 and there is development as near 

as t of a mile awa7. 

The site itself has features cond~ive to good 

desiga ot a zoo environment such as steep slopes, V"". 

large open areas, lakes and many beautiful trees. 



MAP ONE 



~·· ··--·--

,-

3649 

.. 5 7'30" 

• 

,•·t., ··, . < 

I 
I o I 

0 
).. 

...J 

Well 

---- ----- .__, 

__________ ._. __ 
BELT N£ R 





COMPONE ~NTS OF URBANIZED AREA 
---=u~nn"""' x-..-.- , e .... -..--=a:_ • . + 

.· . 

INTENSIVE STUDY AREA 
12aE!O"f OF~ 
/1'/FLL/~ 8/ zco 

GEOGRAPHICAL LOCATION 

O F 

STUDY AREA 

I 



22 

COMPONE1~TS OF URBANIZED AREA 

1960 

r 

LEGEND 
INCORPORATED 

UN INCORPORATED 

0 I 2 3 4 5 
es;;p~~ 

SCALE IN WILE S 

/ 
~ DENTON 

( I 
>- >
...... ...... 
z z 

I 

I 

I 

\ 
l 

:::> :::> 
0 0 
(.) (.) 

a:: ...... 
w z 
:::.::: <{ 
a:: a:: 
<X: Ia:: 

eel;: 

~_j_ 

"----

SAGINAW 

St.NSO:OI 
PARK 

RIVER 
OAr<S 

~~~_JWESTWORTH 

DwEsTOVER 
H:LLS 

J OHNSON 

~---- -=--------

FORT 

EVERMAN 

COU NTY 

DA LLA§ · FORT WORTH REGIONAL TRANSPO:lTATION STVDY 

f 



RROLLTON 

"'D PRAIRIE 

'j"L,_ COCKRELL 
J__;-J HILL 

DUNCANVILLE 

j 

J 
---
EL L IS 

J 
...... 

J 

NOTE : Urban•z ed area os defined by 

Burecu of Censuo - 1960 Cell$JS 

DALLAS 

(j 
FRUITDALE 

COUNTY 

FIG URE 2 

---

-
COU NTY 

-r 
l-

>-

IZ 
:J 
0 
u 

1-z _.J 
:J _.J 

0 <t 
u 3 

1 ::.::: 
u 

r-
>-
1-
z 
:J 

I ~ 

I 
I 
) 

' 

I 

23 



EMPLOYMENT DATA 

This chart shows employment breakdown in Dallas 

and Tarrant counties and gives a look toward economic 

stability and projected growth. 
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EMPLOYMENT DATA BY INDUSTRIAL CLASS 

DALLAS COUNTY TARRANT CO\JNTY 
1964 Basic Employment 1964 Basic Employment 

niDUSTRY Resident ~ Change Resident ;I> Change 
Employment 1964 1985 '64 to'85 Employment 1964 1985 '64 to' 85 

Agriculture, forestry, and fisheries 2,799 840 100 -.38 2, 140 1,286 400 -69 
Manu£ acturing 102,619 78, 089 169,9.30 ;us .36, 612 46,494 .31, 9.30 76 

Durable goods 59,571 51,020 125,830 147 40, .305 .36,521 65,110 78 
Furniture & Fixtures; lbr. & wood products 2,927 1,756 2, 600 48 1, 729 1, 0.37 1, 600 54 
Stone, clay, and glass products 2,816 56.3 850 51 1,105 221 .3.30 49 
Primary metal industries 1,291 516 780 51 1, 529 917 1,400 5.3 
Fabricated metal products 5,871 4, 990 11,000 120 2,822 2, .399 9,500 296 
Machinery, except electrical 10,59.3 . 9, 5.39 21, 000 120 .3,287 2,958 7, 000 1.37 
El ectrical machinery; equipnent & supplies 2.3,000 21,850 70, 000 220 2, 220 2,109 15, 000 611 
Motor vehicles &motor vehicle equipment 2, 240 2,299 .3 , 500 52 2, 600 2, 570 .3, 700 50 
Transportation equip.,except motor vehicles 7, 411 7,26.3 10,800 49 23 , 805 23, 567 24,500 4 

Aircraft and parts 7,169 7,169 10,000 39 21,577 21,577 20,000 -7 
Professional and scientific instruments 1,.391 1,321 4,000 20.3 5.30 504 1,600 217 
Other durable goods 1,845 92.3 1,.300 41 678 .3.39 480 41 

Nondurable goods 4.3,048 27~069 44,100 6.3 16,.307 9,97.3 16,820 69 
Food and kindred products · 11,686 4, 674 7,000 50 6,.306 .3,784 5,600 48 
Textile mill products 500 .350 100 - 71 58 29 20 -.31 
Apparel and related products 9,200 8,740 10,000 14 1,455 1,382 500 -64 
Paper and allied products .3,6.37 2, 546 7,000 175 1, 505 90.3 2,500 177 I 

Printing, publishing, & allied industries 8, 916 .3,566 5,600 57 .3 , 515 1,054 2, 500 1.37 I 

Chemicals and allied products 4,566 . 4,109 6,.300 5.3 1,174 1,057 1,600 51 
Petroleum refining & related industries 1,750 1,050 800 -24 976 8.30 700 -16 
Rubber and miscellaneous plastics products 1,9.33 1,794 7,000 . 290 689 620 .3 ,000 .384 ! 
Other nondurable goods & unspecified mfg. 800 240 300 25 629 314 400 27 i 

Norunanu£acturing and nonagricultural .344,180 7.3,442 128,900 75 162, 781 17,265 31, 500 a~ I lli.ning 4,972 . 4,475 4,500 0 1,650 1, 485 1, 500 
Contract construction .31,2ll 4,682 7,000 49 1.3,558 67.3 1, 000 47 
Railroad transportati on 2,440 244 200 -18 .3,.323 .3.32 .300 - 10 
Motor freight transportation & warehousing 10,.360 1 , 0.36 2,500 141 2, 819 141 500 255 
other transportation 9,400 2,820 4,000 42 2, 712 1.36 200 47 
Communication,electric,gas, & sanitary serv. 12,560 2,512 .3,500 .39 5, .314 797 1,100 j s . 
Wholesale trade 28, 948 15,921 40,000 151 10,429 1,04.3 5, 000 .379 
Retail trade 71,726 7,17.3 9, 500 32 41,.311 2, 066 2, 600 26 
Finance, insurance , and real estate .35, 746 19, 660 .35,000 78 10,.324 1,549 3,500 126 
Business and personal services 51,981 5,198 8,000 54 24, 085 2,409 .3,600 49 I Hedical, educational, & other prof. services 48,650 4,865 7,900 62 24,583 1,229 4, 000 225 
Public administration,local, state & federal 16,186 4, 856 6,ooo 40 10,800 5, 400 8, 200 52 
Industry not reported 20, 000 0 0 0 11,867 0 0 0 

Armed forces 1,100 1, 100 1, 000 9 6, 179 6,179 . 6, 500 5 

TCYrAL 450, 698 15.3,471 299,930 95 227,712 71,222 ll9,3.30 67 
-
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LAND USE 

A generalized land use map of both counties has 

been included to show SGmething of the use of land in 

1964 an4 projected in 1985. Also included is a specific 

land use chart fer Dallas Count;y in 1964. These are. 

included to give a general idea or the amount of land 

given to a certain use and shows something or the area 

trends in economy by how the land is used. Note the 

vacant land in the Farmers Branch - Carrollton area 

and the trend toward light commercial and residential. 

Land use in 77 Texas cities is also shown to give 

an idea or how the Dallas area compares. 
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LAND USE IN 77 CITIES 

Percentage of :rotor Oevelo.ped Areo Occupied by Major Urban Uses 

...--------~--....,_-- .~-·--·--'-----·-----.-., 

Type of Use 

Single-Family Dwellings 

Two-Family Dwellings 

Multi-Family Dwellings 

Commercial 

- Wholesale 

Light Industry 
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Roadways 

All Population Groups 
77 Cities 

- -- -- - -·-r- -----.. - · ... ··---.----·- -
1 0 ' 
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------·--j---.. I -·-·--- · ""'"1 
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I 3,152.0 ,---, ~-29 I . -0. 18 - ·- ~ 
r ! I ~ r--.. ;~62~;-r--. -~8 --~t---~;-;---- , 
' I ~ r-·---.. -- .. ·-r ---- ·-·----------, ------j 

f ___ ~ .. =·~~~~-~-~- -·----~:~~ ..... .. J_ .. --- --~ :~~----~ 
L I ,887.3 l 0.77 I 0.11 ~ 
• - ..... ·-----·---··········- ··--· -···- ·- · ..... .. .... ... ... .... . ···!--··" ·-··· ·---- ·- --·· -- .. .... .,.~ 

l 4,356.6 1 1.78 1 0 .26 ; .---.... - ...... .... r ___ .. _____ ... -----·---:-·- ... . ----.... _ ... _ .. 1 
I 6,545.6 I 2.68 I 0.38 ! - -------· -r------ --.. ·-------:---------- -- ··-·· ~ 

6 5, 9 61.0 ; 2 7 . 0 I ; ·3 . 86 ~ 
I I . , --··--···--- ·;-··- -- ·----------,-·-· ..... ___ .. . "·- "''""] 

Railroads and Airports i 10,821 .3 ~ 4.43 ! 0 .63 : 

.Public and Rela ted r--~; ~~~;-1 -·-----~.-~; .. --l--- .· · ~-~-;~ - ....... ; 

l Parks and Recreation ~- - ---- ;;--.-~-~~:0·--j------- --~·: ·~-~------ ·(·--·------~:~;·~- - . _,i 
! . 

~ -- ·- · -----~ ... --.. -- ..... .. .. --·-- .. '·-- ·····-· ..... __ . ______ ,,. ._ .. . .... -; - ...... . .. -- ----·. 

J Total Developed Area ! 244,223.8 100 00 · 14.29 
Lu ~~--·· -----···--- ---~-------- ·-- ·. ___________ L ___ ~,-- ·-··---- .. -- _ __ . -·-----·--··· _. --·- ·' -~--·· ·-- - · ··---·- ..... : 

DALLAS· FORT WORTH REGIONAL TRANSPORTATION ST UDY 

TABLE 5.1 



LAND DEVELOPMENT 

A land development map is included to show trends 

in population expansion and direc~ions of growth. Note 

the extensive gtowth toward the north in Dallas County 

aad to the NW in Tarrant Ceunty. 
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POPULATION DENSITY 

These maps shew people per acre for the two 

county area both in 1964 and projected in 1985. The 

area round the site is projected t~ contain between 

4-8 pe~ple per acre although the entire area averages 

8-12 people per acre. The area will be rather epen 

population wise. A distribution map is also included 

with 1985 trends. 
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POPULATION DISTRIBUTION 

1964 AND 1985 
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POPULATION FORECASTS 

In 1960 the 10 county study area had a population 

or 1,750,000, and the intensive study area within the 

10 counties had a population of 1,500,000, The 1985 

population of the intensive study area is esttmated 

to be 4,202,000; and the estimate for the whole 10 

county study area is 4,476,200. The bulk of this 

population will be concentrated in tw~ counties, Dallas 

and !arrant, which are expected to have 2,566,000 and 

1,358,000 by 1985. 

Forecasts of future popllations are basic elements 

in a transportation study because people make trips, 

and the more people, the more trips. The ~aal of this 

study is to develop a plan for the next 20 years (1985) 

but, in reality, planning is predicated on a certain 

popmlation which may be reached a few years before or 

after the target year, depending on the accuracy of 

the population forecasts. For the transportation purpose 

of this study, it seemed advisable to plan for a pop

ulation a few years beyond the plannin~ period to insure 

that a full 20 years would be available to build the 

necessary facilities. Populati0n projections were 
:39 selected on this basis. 
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In PHRK AREA 

POPUlATIOn lnCREHSinG REQUIRES 4. An InCREASE 

While careful planning and prudent management have provided 

the City of Dallas with a satisfactory amount of park area, 

such a situation must be considered highly transitory. 

The demand for park area and recreational facilities is 

directly related to the number of people to be served by 

the facilities. What may be considered adequate park area 

today will not be adequate tomorrow and although the over-

all area may be considered sufficient for a given popula-

tion, the individual park sites may not be located to con-

veniently serve all areas of the city. 
35 
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GEOGRAPHICAL CHARACTERISTICS 

The zoe area is in the blackland prairies soils 

area; a Dlack, claylike soil being the characteristic 

type. "Th·e mean annual temperature for the site location 

is around 65.)0
• · The mean annual precipitation is 34". 

Both of these means are ideal fer a mainstream zoo. 

The area has peak times of maximum rainfall in late 

spring and early tall otherWise the climate is relatively 

mild. Temperatures raach their peak in July, Augast, 

. · and September with many days reaching over the 100° 

mark. Lows are reached in January and February with 
96 

the temperature rarely going below o0 • 



· GEOG RAPHIC C HARACT ERIST!CS 

OF THE TEN· COUNTY STUDY AREA 
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HIGHWAY SYSTEMS 

This is an important map for the location of the 

site, in that proposed freeways in the area make the 

site location accessible troa any point in the area 

in a matter of minutes. A travel time map is included 

to show average trip time from anywhere in the area. · 

It is easy to see that the site is more easily accessible 

to North Dallas and NE Tarrant Counties but trends 

show the population to be moving in these directions. 
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TRAVEL TIME (19 64 ) 
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PUBLIC FACILITIES 

This map shows the site in relation to existing 

public facilities. Note that the site is served by 

Spur Railroad (not a continuously used line) and Addison 

Airport, 2 miles away is the busiest small aircraft, 

private field in the area. Dallas Love Field is 7 

miles south and the new Dallas-Port Worth Regional Air

pert is 6 miles to the west. 
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RECREATIONAL FACILITIES 



~/-' 
1 / 

('F 

t~;
- ·~ 

iy:A-~L{', 
~\-1 \~ 

__,'[ •[ r..._ 
!\ 

' 

IIIIIIL'lllllll EXISTING LARGE PARKS 6 SPECIAL PARKS h.. 
- PROPOSED LARGE PARKS 6 ADDITIONS TO I"""' 

EXISTING LARGE PARKS S SPECIAL PARKS I 
~ EXISTING LARGE RESERVATIONS 6 PARKWAYS I 
msmJ PROPOSED LARGE RESERVATIONS 6 PARKWAYS 1 

0 EXISTING PLAYGROUND \ 
e PROPOSED PLAYGROUND I~ 
:~ SUGGESTED PLAYGROUND 

t EXISTING PLAYFIELD 
4 PROPOSED PLAYFIELD ., 

OFFICE OF DALLAS PARK BOARO, AND THE CITIES OF BALCH SPRINGS, CARROLLTON, - \_, CITY OF DALLAS PARK AREAS ARE AS OF JANUARY I, 195B 

FARMERS BRANCH, GARLAND, GRANO PRAIRIE, HIGHLAND PARK, HUTCHINS, IRVING,~ PARK AREAS OUTSIDE CITY OF DALLAS ARE AS OF AUGUST, 1958, r'-
LANCASTER, MESQUITE, RICHARDSON, SEAGOVILLE, AND UNIVERSITY PARK. 1 ~ 

~' r r ,r-r ,_ ,~ ·-r-· 1 ---- - , -, ;-- ,--- , -~;\-\--/~w "': 

• •••••••••••••••••••••••••••••••• ••••••• 0 •• 0 0 • ••••••••• 0 ••••••• 0. 0 •••• 0 •• 0 ••• 0 0 0 •••••••• • •••••• 0 0. 0 •••••• •• •••• 0 •••••••••••• 0 ••••• • ••••• ••• 0 ••••••• : :: : :: :f" : : :: :t· :: :: : ::: :: : : :: : ::: :::: : :: :: : : :k· ::: ::: ::::::: : ::: : : : : : :::: : :: :t· : :ri: : : :::::::::::::: :::::: :::::: :: : :: :: ::: :: ::: ::: :: : : :::::: ::::: :: : :: : : : : : : : : : u· : · : · :u· : · : r .. :e .. : : : : : : : : .. : :a .. : : r .. : : · : : : : : : · : : : : : : o .. : : : : : : e: · : :r .. : : : : :e· · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ....... · · · .. · · .. · .. .. ... p. · · · ....... p.[· · ·p· · · . ·1· ·s····· · ········· · ·············· ········· ········ ···· · ········ ••••••• ••• • ••• • 0. • • • • • • • • • • • • • • • •• 0 0.. • • • • • • • • • • • • • • • • • 0 ••• 0. 0 0 •• 0 •• 0 0 ••••••••••• • •••• • ••••••••••••••••••• 0 ••••• 0 0 

::::::: :: : : :: : : :: . . :::::: : : : .. : :: . :::::: : : :: : : : : .. : :: :: : . ::0.::: ::: ::::::::::::::::: ::: :::::::::::::: :: :::::::::::::::::: 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••• • •••••••••••••••• • •••••••••• 0 • • ••••••••••••••• • • • • •••• • • 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . 0.. .. . . ... 0 .... 0 . . . . . 0 ••.•........ . .. . .... .... ........... . ... .. .................. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 0. • • • • • • • • • •• •• • 0 ••• 0 • ••••••••••• • ••••••• • •• •••• • ••• ••••••••••••••••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 •••••••••••••••••••••••••• • •• •• ••••• 0 •••••• 0 0 •••••••••• •••• • ••••• • ••••••••••••••••••••••••• 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 0 •• 0 ••••• •••• 0 ••• • 0 0 . 0 •• 0 . 0 0 0 ••••••••• • •• • •• 0 ••• ••• 0 • •••••••• 0 0 • • •••••• 0 •• •• 0 •• 0 0 •• 0 •• • ••• 0 0 0 ••••••• •••••••• ••• 0 • ••• • ••• 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 •••••••••• 0 0 •••• ••••• 0 •• • 0 • •• ••••••• •• ••••••••••••••••• ................................. 

1980 dallas count~ 
""'-----no tl h ••• 

11111111111111111111111111111111111111111111111111111111 Hl1ll.lllllll 
depl ol ctly planmng dallas. lms 
oclo~et 1958 l l1le no 17 C 0 

56 



f 
~ 

'; 

I" 
( 

~ -· I 

,--~'L'~~,' 
~---Ll• 

,. 

~ ln· 

:!~ 

SOURCE 

·' 
J 

~ 

OFFICE OF DALLAS PARK 80ARD 1 FORT WORTH PARK CO MMISSION ; THE 
FORT WORTH RECREATION DEPARTMENT; TARRANT COUNTY WA TER 

~ ~~:~R~~R:~D ~~p:~~~~~:~, D~SNTDRI~:E N~IT:~S T~~ ~~~::~IT~~A;AER~ANO, 
AND ARLINGTON 

\ ~ I I 

LEGEND 
- EXISTING LARGE PARKS AND SPECIAL PARKS OVER 50 ACRES 

~ EXIST ING RESERVATIONS 

(i AREAS AVAILABLE FOR PUBLIC USE 

I 

"'II ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ e~ : : ~ :£_ : ~ ~ r: ~ ~ e~ : : ~ a: : ~ ~ 1: · ~ ~~~ u: : ~ ~ n: ~ : ~ ~ ~ ~ ~ ~ ~f-: ~a: : ~ c: : ~ ~ ~~ 1· ~ ~~ t: · ~ ~~ ~e~ : ~ ~s: : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ······r· . . . . .. .. . . . . . ......... ·1· ·1· ··1· . ·· ··· ······························· ··························· ··· ..... . • • • • • • 0 • • • • • • • • • • 0 •• 0 • 0 .. . . . • • • • • • • • • • • • • • • 0 •• 0 ••• • 0. 0 •• 0. 0 • • 0. 0 •••••• • • • 0 ••••• 0. 0 •• • •• • • •••• 0 • ••••• 0 0 • • 0 ••••••• 

• • • 0 . 0 • • • • • • • • 0 •••• 0 • 0 0. 0 0 0. 0 • 0 0 • 0 0 0 • • • • • • 0 0. 0 0 . 0 ••• • •• 0 0 ••• 0 0. 0 0 0 • • • •• 0 •• 0 •••••••••• •• • • 0. 0. 0 0 0 •••• 0 •••• •••••••••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................. .. ....................... . ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . ............ . ... . .... . ..... . . . .... . ... ... ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................................ . ............ . ................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ..... .............. .. ...... .... .................. ...... ......... . 

1958 serving ~alias & tarrant counties '----nul h ••• 
111111111111111111111111111111111111111 i1111111111111111 HlHt,lllllll 

de pl. ol tllg planmng dallas . texas 
october 1958 IItle no t 1 C 45 

4 



25 

fXISTIOG PRRK fRCILITifS - DRLLRS COUDT'Y 

The general location and size of the vari ous existing park areas in Dallas County are shown on Plate 5 . 

Those areas owned by the City of Dallas reflect the condition as of January l , 1958, while those areas 

shown in the suburban communities are as of August 1958. The 119 individual tracts owned by the Dallas 

Park Department contain a total area of 7,744.8 acres, while the 71 parka located in the other municipali

ties of Dallas County contain 667.4 acres. 

Table 5 lists the size, location, type , acquisition date and name of each site in the City of Dallas Park 

System as shown by Plate 5. Similar information is provided by Table 6 for the park areas in Dallas 

County not under the jurisdiction of the City of Dallas. 

The general lack of large parks in the suburban municipalities of Dallas County is apparent from a 

study of Plate 5 and Table 6. The average area of all park sites owned by the City of Dallas is 65 

acres, while the average size of suburban park sites is leas than 10 acres. However, several of the 

larger suburban towns have one or more sizeable park tracts. For example, Garland's Municipal Park 

contains 52 acres, Irving's Salvation Army Park has an area of 30 . 7 acres, Mesquite has a park area on 

Gross Road of 40 acres and Grand Prairie's Turner Park contains 32 acres. 



LEG END • 

C:JCITY OVER 10,000 AS OF 19,0 CENSUS 

0 CITY UNDER 10,000 AS OF 19,0 CENSUS 

f. EXISTING LAKE OR LAKE UNDER CONSTRUCTION 

f1! PROPOSED LAKE OR POSSIBLE FUTURE LAKE 

.STATE PARK 

AHISTORICAL STATE PARK 

• STATE FOREST 

~NATIONAL FOREST 

- -2, MILE RADII FROM CENTER OF DALLAS COUNTY 

-,__--------

SOURCES • 

TEXAS HIGHWAY DEPARTMENT 

U. S. CORPS OF ENGINEERS, FORT WORTH DISTRICT a 
TULSA DI STRICT 

TEXAS FOREST SERVICE 

TEXAS STATE PARKS BOARD 

UNITED STATES DEPARTMENT OF AGRICULTURE, 

FOREST SERVICE 

CITIES OF • TYLER, GRAHAM, BOWIE, WICHITA FALLS, WACO, 

FORT WORTH, ARLINGTON, a EASTLAND 

GRAHAM CHAMBER OF COMMERCE, GRAHAM, TEXAS 

TEXAS PUBLIC WELFARE DEPARTMENT 

----......... 
......... " 

BRAZOS RIVER AUTHORITY 

TEXAS AGRICULTURAL a MECHANICAL COLLEGE, 

FORESTRY DEPARTMENT 

TARRANT COUNTY WATER CONTROL a IMPROVEMENT 

DISTRICT NO I 

EASTLAND COUNTY WATER SUPPLY DISTRICT 

DALLAS POWER a LIGHT CO. 

TEXAS ELECTRIC SERVICE CO. 

U. S. SOIL CONSERVATION SERVICE 

CITY OF DALLAS PARK DEPARTMENT 

CITY OF CALLAS WATER DEPARTMENT 
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DETAIL ' SPECIFICATION 

"REVERE STANDARD COPPER FOR DEEP FASIAE 
WITH STANDING SEAMS" 

Manufacturer--Reve!'e Corporation 

I. Specification--Copper Faica Covering 

A. Construction 

1. Cornices of deep fasciae over 16 inches and 
mansard slopes shall be covered with 20-
ounce cold rolled copper of standing seam 
design. 

2. When depth of section is less than 3 feet, 
center to center spacing of standing seams 
shall be 48 inches. 

3. When depth of section is more than 4 feet, 
center to center spacing of standing seams 
shall be 32 inches. 

4. At eave edge of roofing or at lower edge of 
of cornice, copper roofing pans shall lock 
3/4 inchr:over previously placed 20-ounce 
cold rolled copper edge strip to form drip. 

5. Where eave edge meets lower roof level, it 
shall be lapped over base~flashing not less 
than 3 inches as counter flashing. 

6. Upper edge of copper roof fans shall terminate 
in ~-inch fold along outer edge of horizontal 
batten. Over this horizontal batten, lower 
edge of copper gravel stop or coping flashing 
shall be locked. 

B. Color 

1. All copper sheet shall be treated and anodized 
to provide a color to be seeected by the 
architect. This treatment shall be of a 
permanent nature. 
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OUTLIN~ SPECIFICATIONS 

I. General Conditions 

A. Scope of the Contract 

B. 

This project shall include all materials and 
labor necessary and incidental to the con
struction of the restaurant and observation 
tower, complete with kitchen equipment and 
services. Facilities to be built on the zoo 
site, Carrollton, Texas. 

The use of the premises shall be limited to 
areas as described by the owner. 

Special Requirements 

The Contractor shall provide and erest, where 
directed, one job sign of approximately 80 sq. ft. 

Operating instructions and maintenance manuals 
shall be furnished to the owner, through the 
architects, for all work installed in the 
building. 

c. Temporary Construction 

This contractor shall furnish all temporary 
services and structures, as required for the work. 

II • Earthwork~~ 

A. Excavation 

Layout for excavation all foundations, elevator 
pit, walks. 

Furnish and install all backfill, walks, curbs, 
and gutters as indicated on drawings and 
enumerated herein. 

All excavated areas shall bel dewatered by well 
points, pumping or ' othe r approved methods where 
necessary. 

Remove all materials excavated on the site which 
are unsuitable f or required fill, or backfill. 
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B. Site Preparation, Filling 

The contractor shall visit the site to 
familiarize himself with all l existing conditions. 

Include all cutting, filling, back~illing, and 
bring to appropriate subgrade ready for finish · 
grading. Backfilling at walls below grade shall 
not be accomplished until waterproofing is 
completed, wallshhave been in place at least 14 
days, and waterproofing and foundations have been 
observed by the architect. All finish grading 
and filled shall be performed and areas receiving 
walks, or other surfaces shall be prepared as 
detailed and specified~herein. 

c. Paving 

Perform all excavation, grading and filling 
required for walks, ramps, curbs, and gutters as 
shown on the drawings. 

Placing of all concrete shall be as specified in 
Section 3. 

Flexible base asphaltic paving shall be asphaltic 
gravel topping over stabilized limestone base; 
Texas Highway Department type "D." 

D. Lanscaping 

Planting, seeding, and site development fifteen 
feet (15') beyond the lines of building con
struction as shown on the drawings shall be 
performed by the owner. This contractor shal~ 
be responsible for preparation of grades as 
in 2B above. 

III. Concrete 

A. Reinforcing Steel and Accessories 

Reinforcing steel sizes and location shall be as 
shown on the drawings and shall conform to ASTM 
specifications A-432 and A-~05. Provide spacers, 
chairs, ties, etc. necessary to properly space 
and support reinforcing during the placement of 
concrete, as recommended the the CRSI. 

B. Formwork 

Formwork shall be constructed of metal or wood, 
properly braced and shored. 



Wood forms, where concrete is to be exposed, 
shall be lined with hardboard as constructed 
of plywood coated with resin fiber.. See 
Section G for items specified under carpentry. 
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c. In SITU Structural Concrete 

All poured in place concrete shall be stone 
aggregate concrete having compressive strength 
of 3000 PSI at 28 days. 

Concrete shall not be allowed to become dry 
until properly cured and shall be protected 
from injury and low temperatures during the 
curing period. 

All concrete shown to be exposed on the exterior 
of the building and as scheduled on the interior 
shall be a uniform color and texture. 

Topping over pre-cast decking shall be placed 
over a slurry bed, the total finish thickness 
being 2 inches reinforced. Exposed architectural 
finishes shall be provided in locations as 
scheduled. 

D. Insulating Concrete 

Insulating concrete shall be vermiculite or 
perlite aggregagte Portland Cement, air entrained, 
having a compressive strength not less that 180 
PSI at 28 days. 

Forms initial prestressing forces shall be 
applied by approved calibrated jacks. 

4. Metals: Structural and Miscellaneous 

A. Structural Steel 

All structural steel shall conform to ASTM A36. 
Connections shall be shop-welded and field 
bolted unless otherwise indicated on the drawings. 
All structural steel shall receive a shop coat 
of paint before delivery. 

B. Miscellaneous Steel and Iron 

Furnish and install miscellaneous angle fittings, 
united angles and shelf angles as required. 
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c. Architectural Metal 

See Section B for window wall assembly. Furnish 
and install to detail and finish specified. 

Furnish and install all rails, balusters, and 
sills where shown on the drawings. Contact of 
dissimilar metal surfaces shall be prevented by 
means of alkali resistant bituminous paint or 
tape. 

D. Steel Deck 

Roof dekcs shall be 20 gauge minimum, galvanized. 

6. Carpentry 

A. Rough and Finish Carpentry 

Furnish and install all forms as specified in 
Section 3; bracing, framing, wood bucks, 
stripping, blocking, and nails, screws, and 
fasteners as required. All wood used as rough 
carpentry, lumber and ground in contact with 
concrete, masonry, or steel, and all wood in 
connection with roofing construction shall be 
No. 1 or No. 2 common Southern Yellow Pine or 
Fir, treated with water repellent preservative. 

B. Millwork 

Exposed plywood millwork shall be oil finished 
dark walnut. Hardwood plywood shall conform to 
the national lumber association requirements. 
All exposed plywood edges shall be banded. 

7. Moisture Protection 

A. Damproofing and Waterproofing 

Furnish and install asbestos fiberated mastic 
on elevator pit floor. Floor membrane shall be 
placed over 2 inches unreinforced concrete 
"mud" slab; wall membran~ shall be protected 
against backfi lling with 1/8 inch laminated 
asphaltic board. Membrane waterproofing shall 
carry a two year guarantee. 
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All finish floors in wet areas, where scheduled, 
shall be placed over 3-ply hopped asphaltic 
membrane. First ply shall be heavy mica surface 
sheet la~d dry over precast . structural deck. 

· B. Roofing and Roof Insulation 

Roofing shall be 20-year bonded coal tar pitch 
and gravel built-up type placed over rigid 
insulation board. 

c. Flashing 

Through wall and base flashing shall be rubber 
sealed copper except where sheet metal is 
required by the drawings. 

All flashing and sheet metal~: construction in 
connection with roofing shall be a minimum of 
16-ounce copper, or 26 gauge stainless steel. 
Provide expansion joints 16 feet on center 
maximum. 

D. Sealants 

Weather joints shall be caulked with polysulphide 
base sealant; interior joints shall be caulked 
with ·elastic mastic. Backing for caulking shall 
be hand-picked fibre, Oakum, Ute, fiberglass or 
methane foam. 

E. Weatherstripping and Thresholds 

Weatherstrip all exterior openings complete and 
provide thresholds as scheduled. 

8. Doors, Windows and Glass 

A. Hollow Metal Work 

Fire doors shall be of code required label 
construction and of not less than 18 gauge 
steel furniture stock, Provide exterior metal 
doors where scheduled, constructed of minimum 
16 gauge steel furniture stock. 

Interior metal door frames shall be constructed 
according to details. Sections shall be fabri
cated from minimum 16 gauge stretcher leveled. 
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B. Glass and Glazing 

Fixed exterior glass shall be ~ inch plate glass. 

Mirrors shall be ~ inch silvering quality plate 
glass located in toilet rooms above lavatories. 

c. Window Walls and En~rance Doors and Frames 

Furnish and install aluminum frame window walls 
and all components of fixed glass. All struc
tural components shall be aluminum extrusions. 

Main enDrance doors shall be aluminum frame 
glass doors with automatic closers, fully 
weathers tripped. 

9. Pinishes 

A. Resilient Floors and Base 

All resilient floors shall be vinyl asbestos. 
Resilient base shall be 4 inches vinyl. 
Adhesive shall be as recommended by the manu
facturer for particular materials and locations. 

B. Acoustical Treatment 

Prefinished glass fiberboard shall be utilized 
in all areas of the building scheduled to receive 
acoustical ceilings. The system shall be 
removable lay-in on an exposed tee suspension 
system; complete with all accessories. 

c. Painting 

Paint all exposed structural steel, miscellaneous 
and hollow metal, ferrous sheet metal, car.pentry, 
prime finish hardware. Colors to be selected 
by the architect. 

Exterior painted surfaces shall receive: 
Exposed Galvanized Ferrous Metal--1 coat 
zinc primer, 2 coats trim color 

Interior Painted Surfaces: 
Painted wood surfaces--1 coat enamel under
coat, 2 coats alkyd semi-gloss. 

t:::._;_::·,P.atnt Metal--1 coat zinc primer or rust 
inhibitive primer, 2 coats alkyd semi-gloss 



E. Ceramic Tile 

Furnish and install ceramic tile as selected 
from a full range of standard colors in loca
tions detailed and scheduled. 

Tile shall be laid on a full bed and filled 
with waterproof grout. 

10. Special ties 

A. Finish Hardware 
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Furnish and install all hardware necessary to 
adequately equip all doors and movable parts 
throughout the building, except those furnished 
under other sections. Insofar as possible, all 
hardware shall be the product of one manufacturer, 
Satin Finish Stainless Steel, except otherwise 
directed. The keying system shall be as re
quested by the owner. 

Butts shall be oil;.lite rustproof bronze bearing. 
Norton closures, Rixson floor checks, Glyn
Johnson stops and holders, and Sargent Integral 
locks and latches shall be the industry standards 
for selection of materials. 

B. Metal To.ilet Partitions 

Metal toilet partitions, doors and stiles shall 
be ceiling hung, flush construction, complete 
with hardware and ceiling anchor assembly. 
Urinal screens shall be wall hamg, bracket 
mounted. 

c. Toilet Room Accessories 

Furnish and install soap dispensers, towel 
dispensers, combination towel unit waste 
receptacles, mirrors as specified in Section 8, B. 

D. Miscellaneous Specialties 

Furnish and install all miscellaneous and sundry 
items: · 

Weatherstripping shall be provided at head, 
jamb, and sill of all exterior doors as 
herein before specified {Zero Weatherstripping 
Company). 



Fire extinguisher cabinets (Standard Hose 
Co.). 

Stainless steel service sink (Kohler Co.). 

11. Equipment--Kitchen 

A. Furnish the rollowing kitchen items and 
accessories: 

2 Ranges 
3 Fryers 
3 Broilers 
2 Salamanders 
3 Roasters 
1 Steamer 
1 Kettle 
1 Cook 1 s Table 
1 Bain ·Marie 
6 Sinks 
1 Pot Rack 
1 Short Order 

Refrigerator 
~ .. :.1-. ,wJiteam·! '!'able 

1 Plate Warmer 
2 Mixers 

1 Cutter 
1 Peeler 
1 Meat Saw 
1 Grinder 
1 Tenderizer 
1 Slicer 
1 Block Bench 
1 Roll Div~der 
1 Proof Box 
1 Stove 
3 Ovens 
1 Dishwasher 
1 Prewash Unit 
1 Disposal Unit 
1 Glass Washer 
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Install all items as recommended by the equip
ment manufacturer (Dunhill Food Equipment Corp., 
Whirlpool Corp., Toledo Kitchen Machines, Waste 
King Corp.), and coordinate installation with 
mechanical and electrical systems. 

12. Furnishings 

A. Carpet 

Furnish and install beige all-weather indoor
outdoor carpet on pad where scheduled. 

B. Drapery 

Furnish and install drapery complete with track 
as scheduled in restaurant. 
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13. Special Construction 

A. Walk-In Refrigerator 

The walk- in refrigerator shall be insulated with 
closed cell polystyrene foal with all joints 
sealed prior to application ·:of sheetrock. Walls 
shall be self-supporting, ceilings suspended. 

Concrete sub floor shall be treated as specified 
for wet areas (See 7, A), placing layers of 
insulation into asphalt while fluid. 

B. Music System 

Provide cut-outs in acoustical ceiling and 
electrical power for a Musak Inc. Music System. 
Consult manufacturer for requirements. 

14. Conveying Systems 

A. Elevator 

Provide one (1) special, geared traction, 
variable voltase control, passenger elevator as 
indicated on the drawings. Capacity shall be 
1200 pounds with a speed of 75 feet/minute. 
The elevator shall have an automatic system of 
controls with demand reversal, cab enclosure 
shall be standard with the manufacturer with 
modifications as concerns the custom design. 

B. Dumbwai t.er 

Provide one (1) geared traction dumbwaiter, . 
Capacity shall be 300 pounds with a speed of 
50 feet/minute. Cab enclosure shall be standard 
with the manufacturer. 

Elevator dumbwaiter shall be manufactured by 
Westinghouse Electric Corp., or equal. 
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Site Analysis and Decisions 

In most zoo planning processes the Zoological Society 

will first, make the decision to build a zoo; secondly, th•y 

will select a competent zoo director; thirdly, the director 

will select his architect, and then the architect and 

director will jointly select a site. A number of factors 

must be considered before a certain site is acceptable. 

(See Section VIII, Program). 

1. Actual Area--Most zoos today are too small for 

expansion and are inadequate in size for 

imaginative displays. 

2. Influenced Area--the regional area of influence. 

3. Ability of an area to sustain and appreciate a 

major zoo. 

4· Climate 

5. Topography--Ideally, an area with a variety of 

topographical details that can be used imagina

tively. 

6. Adjacent Land Use and 7Zoning--Biologically 

speaking, animals must be protected from constant 

or loud intermittent noise, toxic fumes, etc. and 

the surrounding area must not be nuisanced by the 

zoo itself. 

7. Site Accessibili tyt ··· Both Regionally and Irnmedia~ely 

in the Vicinity--Thought mus t be given to the 

bringing in of animals a nd supplies to the site, 



along with visitors' automobiles or other 

transportation methods. 

B. Availability of land, utilities, sewage,dis

posal, etc. 
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9. Costs of land, utilities, taxable entities, etc. 

Based on these requirements and considerations the zoo 

site was chosen. 

Justification of Site Selection (Section VIII) 

1. Regionally speaking, the site should be located 

so as to affect the greatest number of people possible. 

Due to population trends, moving toward the north in Dallas 

County and the northeast in Tarrant County, the zoo should 

reflect this trend. Dallas has the larger population by 

far so the zoo should serve more people if it were located 

to the Dallas side. The site in the middle of these areas. 

2. Land Use. Development tends to be moving along 

with the population. The new regional airport is causing 

a development shift toward the extreme northeast portion 

of Tarrant County and the northwest portion of Dallas 

County. This area as yet is not developed although with 

the projection of the new airport, speculattve land costs 

in the Grapevine area are skyrocketing. Land, however, in 

the east Carrollton and Addison areas is developing now at 

a relatively stable cost. Land use in this areaf is projected 

as residential and heavy commercial and zoned accordingly. 
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Land use, however, west of the airport is not conbrolled 

for it is not under any municipality, and unknown develop

ment could be a result. 

All development projected in the area adjacent to 

the site is zoned "agriculture," "residential," and 

"heavy commercial." Heavy commercial is restricted to 

warehouses in this case. There is no loud noise in the 

vicinity and no toxic fumes. The zoo would not affect the 

warehouses in the vicinity. 

3. A visual "trap" is not a factor in this case for 

Columbian Country Club bounds the site on the west and the 

low key development will tend to open the site up visually. 

4· Access--The site is accessible from most areas 

in the region by the freeway system. Major highways (4 or 

more lanes) surround the site and 3 interstate highways are 

within 4 miles of the site. Projected freeway construction 

around the regional airport will make time travel from the 

the western areas much quicker. The proposed outer loop 

will pass by the northern area of the site. The Dallas 

North Tollway, one mile away, is of importance in the l:fac t 

that a railroad spur line bounds the south end of the 

property and although not frequently used it is available 

for bringing:: in ~· supplies and animals. Addison Airport, the 

largest small craft airport in the area is one mile to the 

east and Dallas Love Field, the busiest major airport in 
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state, is 7 miles to the south. The new Dallas-Ft. Worth 

Regional Airport is 10 miles west. 

5. Area--The site is 207.5 acres of regular sh~pe, 

almost twice as big as most major aoos. sites. 

6. The climate is mild with only isolated times 

of extreme. 

1. Topography--One of the most beautiful sites in 

the area with flat plains, large and small lakes, rolling 

hills, steep inclines, creeks, tree groves, and open spaces, 

much variety. Black clay soil with good growing charac

teristics 'and a rock base at the 2 or 3 foot level is 

the soil type. 

B. The site is available for this land use a t this 

time. The costs are relatively small because of the 

zoning an4~.ad.&cent land uses. Utilities are available 

for tie-in about ~ of a mile west where warehouses are 

currently located. The Carrollton tax base applies only 

to less than ~ of the site. 



THE ZOO 

MASTER PLAN--THE EVOLUTION OF A CONCEPT 

The first consideration in the design of the master 

zoo plan is the fact that this facility will be a research 

and educational tool. The spectators• needs and enjoyment 

are a major concern to zoo designers but these considera

tions are secondary to the well-being of the animals held 

captive. If the animals are enclosed in an environment 

most natural to the~, the result will be a better oppor

tunity to study their behavior and habits. 

This axiom leads to an important consideration. The 

closer to a natural habitat that can be produced on the 

site for the animals, the better the overall facility for 

both the spectator who is there for educational purposes 

and entertainment, and for the research scientists who 

study the animal's behavior. 

The best facility, of course, would be the animal's 

own and natural habitat. The ideal zoo replaced this with 

as close to a natural setting as possible for each differ

ent type of animal. Climatic condition, topography, food 

supply are all important aspects of animal survival. For 

this reason, the set up for the master plan came about as 

it did. 

As a concept, the idea of a natural environment is 

valid, but in reality it is extremely hard to bring about 

because of the diversity of animal distribution over areas 



of the earth that have such different characteristics. To 

duplicate these exactly would be, at least, an expensive 

and a~ost impossible job. It is, therefore, the duty of 

the designer to come up with a scheme that is feasible yet 

coincides with some of the criteria just stated. 

Animals are distributed over the earth in a fairly 

logical pattern. In fact, an entire division of zoology, 

called Zoogeography, deals with this distribution and what 

animals thrive in what areas. There is much debane among 

zoologists, however, as to how to designate this distribu

tion and s .en ,·.baum1ilaries that are readily discernable. The 

best method to daje is a~breakdown of large areas where 

animals of a certain type are known to exist only in those 

areas exclusively. To achieve the necessary envirnnmBntal 

qualities in the zoo it is decided that the animals should 

be located, not conventionally by species, but by zoogeo

graphical distribution. Thus the zoo begins to take Dn 

the nature of each of the designated zoogeagnaphical regions 

of the earth of which thre are six that are generally 

accepted: (1} The Palaearctic Region, including Europe, 

Temperate Asia, and North Africa to the Atlas Mountains. 

(2} The Ethiopian Region, Agrica south of the Atlas Moun

tains, Madagascar, and the Mascarene Islands, wi;th southern 

Arabia. (3} The Indian Region (Oriental}, including India 

south of the Himalayas, to South China, and to Borneo and 
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Java. (4) The Nustralian Region, including Celebres and 

Lombock, eastwara to Australia, and the Pacific Islands. 

(5) The Nearctic Region, including Greenland, and North 

America, to Northern Mexico. (6) The Neotropical Region, 

including South America, the Antilles, and Southern 

Mexico. 

Almost all of the world's animals can be categorized 

into one of these general areas and haviP.g been placed in 

its correct area can live a happy, healthy life. The major 

zoo will then logically be broken down into six, virtually 

different areas, each with its own special requirements as 

to climate, topography, etc. From th~s conclusion comes 

the concept of 6 "minor zoos" integrated by a unifying 

factor to for.m the major zoo. 

As stated in the program section, the eomplexity of 

zoo design requires that at this ~s.tage only a master plan 

of how each areas works and its relationship to the whole 

be designed with emphasis on those buildings that are 

central to the project. The zoo enclosures, service 

buildings, etc. must be reckoned with but can only be 

designed properly under the guidance of a trained zoologist 

working hand in hand with the designer. This of course was 

not possible, so consideration was made as to the function 

of these parts of the zoo but actual detailed physical 

design was not attempted. More than adequate area was 
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appropriated to each section so that physical design would 

not be hampered. Relationship of enclosure to enclosure, 

enclosure to topography, circulation, enclosure to zoo 

area, and area to area were studied before the plan was 

finalized. 

Physical Aspects of the Master Plan 

Parking--Parking was initially located at the south

east corner of the site both as a convenience to the 

visitor and as a health requirement for the animals. The 

main access to the pro"tject is March Lane which is a main 

thoroughfare from the south. To facilitate ease of circu

lation and to keep an air of "mystery" (the site ,is not 

evident until one is upon it). The main entrance was placed 

at this location on the site. · The parking itself takes on the 

contours of the land, even though this area is relatively 

flat. Parking is provided for 540 cars, each lot of which 

there are 14, being divided into 10 areas of 4 cars each 

and then a landscaped break. This was done to provide a 

'broken" lot idea so that the cars would not appear to 

dominate the areas. The parking itself is located far from 

any animals enclosures because of automobile nuisance to 

the well-being of the inhabitants. Provided around this 

area is a 10 1 high berm to further screen the cars and to 

add to the visitors' anticipation of what is to come. 
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A veyy major part of the zoo service is the means of 

transportation from area to area. Electrically motorized 

trams will be run on a regular schedule continuous-.ly.l' around 

the zoo on prearranged routes. These trams are designed 

to carry twenty passengers at slow speed and to stop at 

various places around the zoo to pick up and let off 

visitors. This tram system is an important feature because 

of the immense distances involved in this zoo. 

Included in the parking area are routes for these 

trams to pick up people at their cars and transport them 

to the main entry complex. The first real view of the 

complex will be when these trams come through the ber.a 

toward the entry complex, Also mn this same area is the 

cart storage and recharging area, because of the proximity 

to the main entrance. 

The Ethiopian Region--This area was located in this 

location because of the need for water, large relatively 

open enclosures, trees and some sloping ground. From the 

entry building, the first structures encountered are 

geodesic domes that house primates and tropical birds 

respectively. These units are climate controlled because 

of their peculiar requirements. The primates, especially, 

need protection both from the climate and more important!)> 

from human respiratory diseases. Included in this and all 

areas are a service building for storage; food preparation; 

an animal hospital; a reptile house climatically controlled 
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because of the nature of this order; and entry buildings 

with restrooms, snack bars, etc. This was deemed necessary 

because these areas are envisioned as . six different zoos 

with siz different environmental requirements. The great 

distances and multitudes of enclosures make it necessary 

to have visitor service in each area. The Ethippian region 

also includes a bird of prey aviary and a unique enclosure 

called "The Waterhole" in which many varied species are 

enclosed together in an Agrican waterhole setting. 

The Neotropical Region--Set around one of the major 

lakes on the site because of its abundance of water animals, 

the neotropical region also includes a tropical bird en

closure that is placed perpendicularly to a bluff. This 

allows a high flight with undue structure. The observer 

can look up the bluff and see the flight of the inhabitants. 

Between the Neotropical and Ethi9pian areas is a 10 1 high 

earthen berm to show the division oetween areas and also 

to control circulation. The typical entry buildings, 

reptile house, ape house, and storage buildings are 

included. Along with this is included a geodesic dome 

structure climatically controlled called "The Rain Forest." 

A Tropicarium with Assorted Element s from This Region 

The Nearctic Region--Crossing the bridge from the 

restaurant-observa t ion tower complex, the Nearctic region 

areas is entered. Circulation develops from a geodesic 
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dome aviary. The area has enclosures that are relatively 

large and open because of the plains species involved in 

~his region. In the center of the complex are the service 

buildings and reptile house. Co~ours were a guiding 

factor in the planning of this area as were strategic 

An interes

A berm 

placements of enclosures as relatvs to brees. 

ting enclosure is : c.alled 11The American Plains. 11 

separates this area from the Palaeartic Region. 

The Palaearctic Region--Circulation and contours were 

a factor in the design of this area. An artifical water 

enclosure was provided because of the lack of natural water 

and its relatively small size reflects the number of water 

species in this region. A large bird aviary is provided 

along with service building at the north entrance, Enclo

sures are provided with large open areas. 

The Australian Region--A landscaped mall goes through 

a berm into this area that is planned around two axises, 

the aviary and one water animal enclosure, and what is 

called 11Tlie Australian Bush," another enclosure of various 

animals. Service buildings are located at the end of the 

mall. Very large enclosure are provided for the large herds 

that are found on the plains in this region. A bridge is 

provided over the "Bush 11 enclosure so that the spectator is 

involved in the enclosure itself. A flat area of the site 

was chosen because of the plains approach. 
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The Oriental Region--To the east of the restaurant

observation towan complex is located the Oriental Region. 

A large diverse area including much different topography. 

This a~ea was located in this part of the zoo because it 

was felt that many varied enclosures were needed. The 

oriental region includes the largest and most diverse land 

areasand this was reflected in the selection of this area. 

Densely wooded areas are included because of the many 

forest species found in this region. Because of the many 

spec~es of primates, two facilities were provided; one, 

an enclosed ape house and two, "Monkey Islands~'~'in the lake 

ro the east of the main lake. The water forms a natural 

barrier to the monkeys. A bird aviary, reptile house, and 

water animals enclosure in the main lake is provided. 

Topography was an important consideration in the planning 

as some areas needed bluffs, others needed water, still 

others needed many trees, and the creeks and lake created 

boundaries. 

Large open area were left in the north part of the 

site both for immediate use as park land and for future 

expansion although expansion has been incorporated into 

each area. Pedestrian and tram paths meander through each 

area and a service drive which connects all service buildings 

on the perimeter is provided, thus cons t ant maintenance will 

not disturb the zoo spectator be he visitor or research 
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scientist. All service drives connect to the main entry 

complex and can leave the site by ·Uhe main entrance. 

Concept of the Restaurant-Tower, And Ent~y 
Buildings Complex 

To be a focal point and physical hub of the zoo 

complex and also to bring together the 6 different zoos 

demanded of the designer a major problem in both circula-

tion and form. The first question to be asked is where to 

locate a focal center. The answer obviously +aid in the 

fact that the site has a potential cente r of int erest and 

that ia.;:· the peninsula that extends into the main lake. The 

main entry buildings should be located a reasonable distance 

from the lots. All zoo areas can be reached from the area 

decided upon with a minimum of inconvenience, also. Add to 

this the spectacular view and wooded, steep terrain and it 

is easy to see why this area was selected as the dominate 

area of the garden. 

The restaurant and observation tower is a struc t ure 

whose form became a reality through a series of functional 

and aesthetic .. . requirements. Because of the great expanse 

of the zoo and the fact that it is virtually invisible from 

a distance make it a logical assumption that the major center 

if attention, a "symbol" if you will, is necessary, ~.Again 

the terrain dictat es that this structure, if to b e seen and 



recognized from a distance, must be a high structure. 

Another important decision is where to locate a 

structure or function to enhance its utility by the visitor. 

A major attraction that is programmed as being needed in 

this project is a restaurant. Thus we have a marriage of 

the zoo symbol and a prime function, in the merger of the 

restaurant and tower. 

Placing both strucGures into one unit is an aesthetic 

and economic move. The restaurant needs a pleasant view 

from all sides so does the pbservation tower. By combining 

these two structures on the peninsula we satisfy both the 

economy of dual systems and the aesthetics of the beautiful 

view from all sides. 

The view leads to~another design decision. Because 

all visaas are attractive in this zoo and from this area, 

the 360° observation scope was desireable. This leads to 

a round or semi-round form with views from all sides. A 

hexagon shape was decided upon because of its pleasing 

planer qualities and its obvious economic advantages over 

the circle. 

The entry building complex is an important factor 

because of its quality of letting the visitor know what he 

is to expect. The concept of this whole zoo, as programmed, 

is to be a home for animals and an area of education for 

humans. Therefore "Monuments to the Architect" do no t have 

a place in the design of structures related to the zoo 
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functions. In this frame of reference, all zoo buildings, 

the entry building complex as an example, will have an 

intimate, nondomineering design, Human and topographical 

scale will be the guiding design criteria for all buildings 

of a zoo nature. The restaurant-observation tower complex 

is an exception, being the focal pndnsymbolic center for 

the project this area must be dominate, so asstrong state

ment is in order here but all other bu~&dings will reflect 

the entry buildings' qualities. 

The entry buildings have been divided into separate 

entities because of the actual functions involved. The 

building complex has been divided into 3 areas, specifically 

the gift shop, the educational building, and the adminis

trative bffice .,building. The educational buildingi·!Was 

conceived as facility to help with the education of both 

the spectator and the visiting scientists. The administra

tive office building, a divided from but linked to the 

educational building, facility, is an office building con

taining the senior zoo staff and their secretaries. The 

offices were arranged to facilitate maximum ease in use 

by the staff; the outer offices, where the people most 

active in day to day zoo management, having their own 

entrances. This area is visually segregated from the rest 

of the complex because of the desirability of having 

screened rec eption into the building . 
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The educational building is planned around a series 

or skylighted malls, t mhe malls connect the various separate 

spaces in this area and serve to guide circulation. Included 

in this building is the ticket office which is the focal 

center of this complex and by its design guides the visitor 

into the desired entrance area. The entire complex is 

joined tegether by a dominate copper falsaed, flat roof 

which is the unifying factor in all of the zoo buildings. 

The complex is bordered on the west by an earthen berm 

that's function is to be a security and visually guiding 

factor to pedestrian traffic coming into and leaving the 

entry complex. The area will be heavily landscaped; an 

indication of how all the zoo areas will be handled. Also 

included will be a large entry fountain and flamingo 

exhibit. 

The Physical Destgn of the Restaurant 
And Observation Complex 

The Restaurant--Circulation was a major consideration 

in the decision to elevate the restaurant from the Penin-

sula. It was imperative that a prime circulation route be 

designed between the entry complex and the Nearctic Region 

immediately across the main lake. The fact that the 

restaurant was also located along this narrow strip of land 

dictated that the restaurant be raised in some method above 

the ground. The added advantage of having better visability 
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above the lake made this a good design decision. 

An idea or having indoor and outdoor eating brought 

about a decision to have a balcony that would be used as 

an observation deck, alsp. This balcony with its bridge 

to the mainland solved a code problem or having 2 required 

exits ror a building of this occupancy, the other exit 

being the main rirestair in the tower core. 

In order to open up the lower level or the restau

rant ror circulation and ror visual effect it was relt that 

a strong but open appearing support ror the massive struc

ture above was needed. It was decided that precast, 

prestressed, postensioned concrete beams 5' deep radiating 

rrom the core, spanning large] open distances, and resting 

on sic 9' square cast-in-place poloties placed at the major 

concentrated lead pointsobe provided. These rootings were 

designed both ror the runction of supporting these massive 

main beams but also to give the spectator a sense or 

security in the reeling that this large open expanse or 

concrete has the support necessary to carry it. 

Spanning between the main beams as the balcony are 

"Dtnacore" concrete sections chosen because or their 

appearance rrom all angles and for their ability to span 

up to 90 1 clear span under normal loading conditions. This 

was needed for the longest clear span between main beams 

is over 70'. To support these sections on the beams A 1 1 0 11 
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x 4" bearing ledge is provided, and a precast facing panel 

is used to trim out this connection. 

Moving to the interior spaces, an indoor-outdoor 

dining ~acility is envisioned. Ploor to ceiling glass will 

surround the structure for maximum visability and the glass 

will be tinted bronze to cut down on needed sun control. 

The interior partition arrangement will project from the 

concrete tower core, and configuration will reflect the 

hexagonal shape of the complex for unification of elements. 

Service areas were provided at locations convenient to all 

food service areas and will function as tableware storage 

and table accessory supply stations. Main cashier and 

control areas are located at the axis of the elevator 

lobby entrance and the balcony entrance. This was done for 

conveili_ence to the restaurant staf~·, _in o running this facility. 

The functions of the kitchen equipment dictate their 

arrangement in the kitchen area. Screening of functional 

aspects of the restaurant, i.e., service centers, kitchen 

entrances, and restroom access were accomplished through 

the planning so that there would be no distractions to the 

visitor. His focus should be on his food and the view. A 

coffered, furred down, lights& ceiling is provided over the 

cashier's area to make this a focal center of the restau

rant's interior. 
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The mechanical and electrical distribution brought 

about a definite problem to the designer. Most systems 

must go underfloor especially in plumbing systems, and a 

problem arose as to how to run the mechanical systems under 

the Dynacore sections. Because of the compact arrangement 

of the plan it was felt that a furred down section to con

tain the mechanical to be run to the main cases in the 

tower core, was a design decision that would hot be offen

sive to ~he people circulating below. In fact, the break 

in elevation around the core could be a welcome psychologi

cal change from the vast unchanged decking above. 

The Tower--Circulation to the tower was thought of 

as being from the ground level primarily because of the 

circulation problems inherent in having its access from 

the restuarant level only. The tower itself is of slip

form structure in a hexagonal shape to reflect the design 

of the restaurant. The size and shape of the tower is a 

direct result of study on structure and code requirements 

as relates to required excit design. The stair itself 

corresponds to code requirements as to stair width, tread 

with to riser height ratios, and landing to landing height 

ratios. The observation area is designed to handle up to 

30 people and again reflects the hexagon shape. The actual 

height of the tower was decided upon by a series of calcu

lation as to how high this structure would have to be to be 
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seen from a reasonable distance. This being the zoo symbol. 

The bronze colored copper facia will be used on the 

parapet for both the restaurant and the tower. This will 

be the tie-in to the rest of the zoo buildings as they will 

have this copper facia also. 

The elevator that will take visitors to both the 

restaurant and tower is designed as having its ou t ward 

face an all glass panel with the doors integrated within. 

This design feature was brought about because of the view 

of the south end of the site that it provides. 



ARTICLE III. 

CLASSIFICATION OF OCCUPANCIES AND SPECIAL 
OCCUPANY REQUIREMENTs ·: 

Section 300. Classification of Occupancies 

300.1 Classes Designated • 

.a. · Assembly Occupanpy means the occupancy or use of 
a building or structure or any portion thereof by a gather
ing of persons for civic, political, travel, religious, 
social or recreational purposes; including among others, 

restaurants 

SECTION 318. PLACES OF ASSEMBLY, THEATRES 
AND MOTION PICTURE THEATRES 

318.1 Construction 

a. Blaces of assembly shall not be located above the 
second story in buildings of wood frame construction, ordi
nary construction or unprotected noncombustible construc
tion. Where places of assembly are located in the second 
story all floors other than those above the second story 
shall have a fire resistance rating of not less than one 
hour. 

SECTION 401. HEIGHT AND AREA RESTRICTIONS 

401.1. Limits 

a. Height. 
No building shall be erected to exceed the height 

nor shall an addition be made to a building which increases 
the height beyond the limits of Table 401 except as ~edi
fied in section 401.2 and Article III. 

b. Area. 
No building shall be erected to exceed the area 

nor shall an addition be made to a building which increases 
the area .beyond the limits of Table 401 except as modi
fied in section 401.3 and Article III. 

TABLE 401 

HEIGHT AND AREA LIMITS OF BUILDINGS 



Type of Construction 

Fire-Resistive--Type A 

H~ight in 
feet 

No limit 

ARTICLE V. 

LIGHT AND VENTILATION 

Section 50t. Rooms .and Exit Ways. 

501.3. Rooms for assembly occupancy 

31 
Area limits for 

story in square 
feet 

One Story Multi
Story 

No limit No limit 

a. Evetty room or space used for an assembly occupancy 
shall be provided with light and ventilation by means of 
windows or such room or space shall be provided with natural 
or artificial light and ventilated by an approved means of 
ventilation. 

b. Where a room or space is used for an assembly 
occupancy for more than 50 occupants and there is less 
then 100 cubic feet per occupant, approved mechanical 
ventilation shall be provided. 

c. Where a room or space is used for an assembly 
occupancy for 50 or less occupants and there is less than 
100 cubic feet per occupant, windows shall be provided on 
2 or more sides of the room or space or approved mechanical 
ventilation shall be provided. 

d. In rooms or spaces used for an assembly occupancy 
the lighting shall be such during occupancy that the light 
intensity at every point thir.t-y inches above the floor is 
not less than 0.5 faot-candle except during a performance 
requiring requiring dimming or darkness; provided that 
during the showing of motion pictures where it i s the prac
tice for patrons to proceed to and from seats at any time, 
such light intensity shall be not less than 0.05 of a 
foot-candle. 

501.5. Bathrooms and water-closet compartments. 

Every bathroom and every room containing one or more 
water closets or urinals shall be provided with natural or 
artificial light, and be vent ilated by: one or more windows 
opening on a street , alley or court; or by a vent shaft 
which extends to and through the roof or into a court; or 
by a separate duct of noncombustible and corrosion resistant 
material, not less than 72 square inches in cross section, 
extending independently of any duct used for other purpos es 
t o and above t he roof; or by a ventilating skylight; or 
by an approved means of di r ect mechani cal ventilat ion. 
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501.9 Rooms having special hazards. 

Rooms in which, by reason of use or occupancy, dust, 
fumes, gases, vapors or other noxious or deleterious impuri
ties tending to injure the health of occupants or to create 
a fire hazard, exist or develop, shall be provided with an 
approved system of ventilation to remove effectually such 
impurities during occupancy. 

501.10. Other rooms. 

Every room or space, other than those specifically 
provided for in this section, used or occupied by persons, 
except rooms or spaces used for storage or other purposes 
with infrequent occupanpy, shall be provided with light and 
ventilation by windows opening on a street, alley or court 
or shall be provided With one ~'O.lr more ventilating sky
lights; or such rooms or spaces shall be provided with an 
approved means of direct mechanical ventilation. 

501.12 Exit Ways. 

a. Stairways, public halls, corridors and other 
means of agress, required by sections 602 and 603, except 
exterior stairways on apartment houses, shall be illumi
nated at all points to intensities of not less than 1.0 
foot-candle at all times that the building served thereby 
is occupied. 

c. If windows are used to provide light and venti
lation required by this section, there shall be at least 
one window or ventilating skylight having a glazed area of 
not less than 10 square feet for every 20 feet of length 
or fraction thereof, unless a window is placed at the end 
of a hall or corridor so that it will adequat ely light the 
public hall or corridor for its entire length. 

e. Lights installed to comply with the provisions 
of this section &hat are likely to be or to become dangerous 
in any way to occupants, shall be protected by suitable 
wire netting or other means against breakage or other 
hazards. 

501.13. Artific i al lighting for exit ways. 

b. The lighting required for exit ways by Sec t ion 
501.12 shall be by electricity so arranged and supplied that 
in the event of failure of the general building lighting, 
current w111 be available to maintain the required light ing 
for exit ways from: 
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(1) Places of assembly except churches used 
exclusively for religious purposes and places 
of assembly where assembly room floor area does 
not exceed 7,000 square feet and where all exit 
doors within 5 feet of grade level and where 
there are no balconies in the assembly room. 

Section 502. Windows 

502.1 Glazed area. 

The aggregate area of approved glazing material in 
windows .required by section 501 shall be not less than 
1/10 of the floor area of the room served by them; in 
habitable rooms such glazed area shall not be less than 
10 square feet, and in bathrooms it shall be not less 
than 3 square feet. 

Section 503. Vent Shafts 

503.1. Size. 

Vent shafts installed to meet requirements of 
section 501.5 or 501.6 shall have a cross-sectional area 
of not less than one half square foot for every bathroom 
or water closet vented by the shaft. Except for dwellings, 
such shaft shall be not less than 9 square feet in any case 
and shall not be less than 2 feet in i t s least dimension. 

Section 505. Mechanical Ventilation 

505.1. General. 

Mechanical ventilation required by this code or 
permitted as an alternative to natural ventilation shall 
be designed and installed so as to be reas0nably safe to 
persons and property. Mechanical ventilation systems 
designed and installed in conformance with the applicable 
provisions of this code shall be deemed to be reasonably 
safe to persons and property; on matters not detailed in 
this code, conformity of mechanical ventilation systems 
to the applicable standard specified for this section 
505.1 in Article XVIII of this code shall be evidence that 
such installations are reasonably safe to persons and 
property. 

505.2. Design and Equipment. 

a. Except for residence type warm air heating, 
ventilating and air conditioning systems, mechanical 
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ventilation systems shall have an approved means of fresh 
air intake from the outside. Recirculated air shall be 
supplemented by at least 20 per cent of fresh air. 

b. Exhaust openings shall be located so that 
exhausted heat, gases, vapors or fumes are not a hazard or 
nuisance. 

c. Intake openings shall provide air from an uncon
taminated source. 

d. Filters shall be provided when necessary to keep 
the interior of ducts free from dust or grease deposits. 

e. Ventilating ducts shall be constructed entirely 
of noncombustible, non-porous materials with permanently 
air-tight joints. 

ARTICLE VI. 

MEANS OF EGRESS • 

Section 600. Application of Article 

601:.~2. Number of 6ccupants. 

a. The number of occupants used in determining exit 
requirements shall be the number of occupants stated in the 
application..::t:or permit but in no case shall it be less than 
the number obtained by dividing the gross area per occupant 
as given in Table 601 into the gross area of the building 
or structure or portion thereof considered; except that in 
areas where seating arrangements are used or contemplated, 
the number of occupants shall be not less than the number 
obtained by dividing 6 square feet per occupant into the 
net floor area used for seating. 

Occupany 
Assembly 

Section 602. 

602.1. General. 

TABLE 601 
Gross Area Per 

Occupant 
40 sq. ft. 

Number of Exit Ways and Doorways 

Every story shall have at least one exit way and 
every story occupied in accordance with the following 
sections 602.2 through 602.10 shall have at least two 
separate exit ways. 
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602.3 Assembly Occupany 

Every story used as an assembly occupany for 10 or 
more occupants shall have not less than two separate exit 
ways; except that a ~ingle exit way is permitted for assem
bly occupan~y for less ·:·.than 100 occupants where the dis
tance from any point in the story to an exit doorway 
along the line of trvael is not more than 50 feet and the 
doorway leads directly outside the building at grade leve. 

Section 603. Location 

a. Exit doorways shall be so located that the 
maximum distance from any point in a floor area, room or 
space to an exit doorway measured along the line of travel, 
does not exceed: 

100 feet for assembly, educational, industrial, 
institutional, mercantile, residential and storage 
occup.ancies. 

c. Exi t doorways and exit ways shall be locat ed with 
proper regard to s~ety of the .. occupants and ease of 
egress. The size and shape of the room or space, the 
accessibility of streets and open spaces, the ability 
to use horizontal exits and the desirabili ty of good 
separation of exit doorways shall be considered. 

Secti on 604. Interior Stairways 

604.1. Construction and arrangement of interior 
stairways. 

a. Interior stairways required by sections 602 and 
603 shall be of noncombustible material in buildings of 
fire-resistive construction and in other bu ildings 4 
stories or more in height. 

b. All stairways shall have solid treads and risers 
securely fastened in place. 

c. Treads and landings shall be adequately supported 
for their entire length and width and shall have a surface 
designed to limi t the danger of slipping thereon. 

d. Every stairway required by sections 602 and 603 
shall provide an exitway directly to a street, or to an 
exit hallway leadingr directly to a s t ree t , or to an open 
space communicating directly with a street. 
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e. The continuity of all stairs which may be used 
for egress purposes, shall be interrupted at street level 
by partitions or doors, or others means shall be used, 
to indicate the main floor level and make clear the direc
tion of egress to the street. 

604.2. Enclosures. 

a. All interior stairways in buildings connecting 
two or more stories, whether required as exit stairways or 
not, shall be enclosed except as otherwise provided in 
d. of this section 604.2 

B. Interior stairways in buildings 4 stories or 
more in height shall be enclosed with partitions of 
approved noncombustible material having a fire resistance 
rating of not less than 2 hours. 

d. An enclosure shall not be required for: 
(3) A flight of stairs from a mezzanine floor 

or balcony having an area not exceeding 33 1/3 per 
cent of the area of the floor immediately below 
provided there is not more than one mezzanine floor 
or balcony between complete floors above and below. 

e. Openings. 
{1) No openings except the necessary door

ways, and windows opening to the exterior of the 
building shall be permitted in a stair enclosure 
required by this section. 

{2) Doorways shall be equipped with approved 
self closing or automatic fire doors. In school 
buildings, doors on openings in stair enclosures may 
have wired glass panels. 

604.4·.. Escalators ·and;·: ele-va tors. 

a. Elevators shall not constitute part of a 
required exit way. 

604.5. Width. 

a. The unobstructed width of a stariway in a required 
exit way for 45 or more occupants on any story it serves 
shall be not less than 44 inches. The unobs truc ted width 
of a stairway in a required exit way for less than 45 
occupants on each story it serves shall be not less than 
36 inches. Handrails attached to walls may pro jec t into 
the required width of a stairway no t more than 3~ inches 
at each s ide . 
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b. The unit of stairway width used as a measure 
of exit capacity shall be 22 inches. Fractions of a unit 
shall not be included except that an allowance of one-half 
unit may be made for ~2 inches of stair width added to one 
or more 22-inch units of stair width. 

c. The aggregate width of exit stairways serving any 
story shall be based on the number of occupants of that 
story as determined by section 601.2, in accordance with 
following table: 

Occupancy 
Places of assembly on ground 

or street floor 
Assembly 

Number of Occupants Per Story 
Per Unit of 

Exit Stairway Width 

75 
60 

d. A stairway may be used as part of a required 
exit way from all floors which it serves. 

604.6. Treads and risers. 

a. Treads and risers of required stairs shall be so 
proportioned that the product of the width of tread, 
exclusive of nosing, and the height of riser, in inches, 
shall be not less than 70 nor more than 75; but risers 
shall not exceed 7 3/4 inches in height, and treads, 
exclusive of nosing, shall be not less than 9 inches wfude; 
except that in schools the proportion and dimensions of 
the treads and risers may, in the discretion of the building 
official, be adjusted to suit the age of fuhe pupils for 
which the school is intended. Treads and risers shall be 
of uniform width and height in any one story. 

b. The use of winders is prohibited in required 
stairways. 

604.7. Landings. 

a. No flight of stairs shall have a vertical rise of 
more than 12 fe·et between floors or landings; except that in 
exit ways in buildings used for assembly occupancy such 
vertical rise shall not exceed 8 feet. 

b. The length and width of landings shall be not 
less than the width of stairways in which they occur. 



604.9. Clearances. 

The vertical clearance above each stair tread or 
landing shall not be less than 7 feet. 

604.10. Other «se. 
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a. The space under stairs shall not be used for any 
purpose except as a means of egress when the stairs are 
built in whole or in part of combustible materials. 

b. Stairways shall not be used as pelnums for heating, 
air conditioning or ventilating systems. 

605.4. Vestibules and balconies. 

When open air vestibules or balconies are used in 
horizontal exits the floors shall be of noncombustible 
material and substantial railings at least 4 feet high 
without any openings greater than 8 inches in width shall 
be provided. Such balconies or vestibules shall adjoin 
either a street or court not less than 20 feet wide nor 
less than 1,000 square feet in area. Such court shall lead 
either directly or through an exit hallway to a street, or 
to an open space that communicates with a stree t . The 
balconies or vestibules shall be level with the floors of 
the building and the clear width of such balconies or 
vestibules shall be not less than required for hallways 
in section 609. Access from the building to vestibules or 
balconies shall be through doorways equipped with approved 
self-closing or automatic fire doors swinging in the 
directionf o~ travel from the building t o the vestibules or 
balconies. 

605.5. Bridges. 

When bridges are used in horizontal exits they shall 
be constructed of noncombustible ma t erial. The clear 
width of such bri dges shall be not less than required in 
section 609 for hallways. 

605.6. Openings. 

a. All doorways or windows opening onto, under or 
within 10 feet of vestibules, balconi es or bridges used in 
horizontal exits shall be equipped with self-closing 
fire coors or approved fire windows. 



b. All openings in walls or partitions in which 
horizontal exits are located shall be protected in an 
approved manner. 
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c. Swinging fire doors on horizontal exits shall 
swing with the exit travel and if both areas are served, 
there shall be adjacent doorways aith signs indicating 
direction of travel.• 

Section 608. Ramps. 

Ramps used in place of stairways shall be constructed 
and enclosed as required for the stairways displaced. 
Ramps used in exits ways shall have a slope not to exceed 
1 foot in 10 feet and shall be provided with non-slip 
surt:aces. 

Section 610. Doorways. 

610.1. Height. 

Doorways serving in a required exit way shall be not 
less than 6 feet-8 inches in clear height. 

610.2. Width. 

a. The minimum clear width of a door opening serving 
in a required exit way or leading to a required exit way 
shall not be less than 28 inches. 

b. The unit of width used as a measure of exit 
capacity for door openings shall be 22 inches. Fractions 
of a unit shall not be included except that an allowance 
of one-half .unit may be made for 12 inches of door opening 
width added to one or more 22-inch units of such width. 
The number of occupants that may be accommodated per unit 
of such width shall be in accordance with the following 
table: 

Occupany 

Places of assembly on 
ground or street floor 

Assembly 

Number of Occupants 
Per Unit of 

Door Opening Width 

100 

80 

Where a doorway .is divided into two or more s~parate door 
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openings, each such opening shall be measured separately 
in computing the number or units o£ exit width. 

c. 
exterior 
of units 

Doorways on the street floor op.ening to the 
or ~a building shall be provided with the number 
of door opening width at least equal to: 

(1) Three-quarters o£ the number required units 
o£ stair width £rom upper floors; plus 

(2) Three~quarters of the number o£ required 
units of stair width £rom £loors below the street 

- floor; plus 
(3) The number of units of door opening width 

required to serve the occupants on the street floor as 
determined in accordance with paragraphs a. and b. of this 
section 610.2 

610.3. Hanging df ·doors. 

a. The doors of doorways in a required exit way or 
leading to a required exit way shall be so hung and arranged 
that when fully opened they will not an any way drmlnisli."l 
or obstruct the required width of hallway, stair, or other 
means of egress. Vertically sliding doors and rolling 
shutters shall hot be used in a required exit doorway 
leading to a required exit way. 

c. All doors in a required exi t ~<WliY or leading to 
a required exit way from room · occupied by 45 or more 
persons and all doors in a required exit way or leading 
to a required exit way from places of assembly shall be 

·hung to swing open in the direction of exit travel. 

d. No exit door shall open immediately on a flight 
of stairs, but a landing the length and widt h of which are 
not less than the width o£ such door, shall be provided 
between such door and such stairs. 

610.5. Panic Hardware 

Exit doorways opening directly to the exterior £rom 
places of assembly with a capacity in excess of 500 occupants, 
and the exterior exit doorways of school buildings housing 
in excess of 100 students, shall be equipped with approved 
panic release devices. Such devices shall opmrate when 
pressure of not more than 15 poiunds is applied to the 
releasing devices in the direction of exit travel. These 
may include devices so arranged that operati on of one door 
equipped with a pani c r eleas e device r eleas es t h e other 
door or a pair of doors. No lock, padlock, hasp, bar, 
chain or other device, or combination thereof shall be 
installed or maintained at any time on any door on which 



panic hardware is required by this Code, if such device 
prevents the free use of the door for exit purposes. 

ARTICLE VII. 

REQUIREMENTS FOR TYPES OF CONSTRUCTION 

Section 700. Classification of Construction. 
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For the purposes of this code, construction as used 
in buildings and structures shall be classified as follows: 

Fire-Resistive Construction--Type A. (Section 702). 

Section 702. Fire-Resistive ~onstruction--Type A. 

702.1. General. 

a. All structural members _.. including walls, columns, 
piers, beams, girders, trusses, floors and roofs shall be 
of approved non-combustible material. 

702.2 !:Columns and piers. 

a. Columns and piers supporting loads frmm only one 
floor or roof shall have a fire resistance rating of not 
less than 3 hours. Columns and piers supporting loads from 
more than one floor or roof shall have a fire resistance 
rating of not less· than 4 hours and all columns shall be 
individually protected. All apaces between the required 
fireproofing and the member protected shall be firestopped 
with noncombustible material at each floor level. 

702.3. Floors ·· 

Floors shall have a fire resistance rating of not 
leas than 3 hours. 

70~.4. Roofs. 

Roofs shall have a fire resistance rating of not less 
than 3 hours. 

702.5. Beams, girders and trusses. 

b. Beams, girders and trusses shall be individually 
protected to have a fire resistance rating of not less than 
4 hours when such members: 

(1} Support exterior walls of masonry, reinforced 
concrete or reinforced brick or firewalls. 



Section 802. Roof Covering. 

802.1 Classification. 
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a. Roof covering shall be classified as follows; 
(1) Class A roof coverings are those which are 

effective against severe fire exposures and possess 
no flying brand hazard. In addition to roof coverings 
that are approved as Class A as a result of tests 
and listings by a nationally recognized testing 
laboratory, brick, concrete, tile, slate and metal 
shall be accepted as Class A roof coverings. 

802.2. Roof covering required. 

a. Every roof placed on a building or structure 
shall be covered wi.th Class A or Class B coverings except 
that Class C roof coverings shall be accepted on: 

(1) Dwellings 
(2) Buildings of wood frame construction; 
(3) Buildings located outside of the fire 
limits which on the basis of height and area 
could be of wood frame construction under thms 
code. 

802.3. Installation. 

a. The roof covering shall be applied in compliance 
qith the manufacturer~' instructions to a solid or closely 
fitted deck or directly to the building framework. 

b. The use of combustible insulation not more than 
~ inch thick is permitted on top of the roof deck provided 
such insulation is covered with a roof covering complying 
with this section and applied directly thereto. 

Section 805. Shafts. 

805.1. General. 

a. The provisions of this section shall apply to 
all shafts used for ventilation, light, elevators, dumb
waiters, pipes, or other purpose, except stairways, air 
ducts, incinerator chutes, flues, shafts . in dwellings and 
ramps in garages exempted by sections 315.1f., 315.3d. 
and 315.4e. 



805.2. Shaft enclosures. 

b. The enclosing walls of shafts extending through 
4 stories or more of a building shall be of approved 
noncombustible material having a fire resistance rating of 
not less than 2 hours. 

805.3. Openings. 

Shaft enclosures shall have no openings other than 
the necessary doorways, and vents and windows opening to 
the exterior of the building; except that where an elevator 
is installed in a single blind sh4ft there shall be installed 
in the blind portion of the shaft an emergency door at 
every third floor but not more than 36 feet apart. Door
ways shall be equipped with approved self-closing or auto
matic fire doors. 

805.4. Enclosure at top. 

a. Shaft enclosures which extend into the top stDDY 
of a building shall be carried at least to the underside 
of the roof if the roof is fire resistfuve construction and 
at least 3 feet above the top surface of the roof if the 
roof is·1not of fire resistive construction. 

805.6. Elevator machinery compartment. 

Compartments· containing machinery for operating 
elevators shall be separated from other portions of the 
building including the shaft, except as permitted in 
section 805.8c., by noncombustible material having a fire 
resistance rating not less than required for the enclosing 
walls of the shaft, with door openings equipped with 
approved firedoors. 

805.8. Venting of shafts. 

a. Shafts of elevators and dumbwaters serving more 
than three stories shall be provided with means of venting 
smoke and hot gases to the outer air in case of fire. 

e. Vent openings shall be: 
(1) At least 2 feet above the roof or an 
exterior wall opening directly below. 
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Section 806. Pent Houses and Roof Structures. 

806.3 • . Pent Houses. 

b. The exterior walls of a pent house shall be 
constructed as required for exterior non-bearing walls of 
the type of construction of the building upon which the 
pent house is located. 

810.3. Uses of interior finish. 

a. Interior ~inish materials used in buildings 
except dwellings, and except as provided in paragraph 
809.3b., shall not have flame spread ratings greater than: 

(1) 75 in exit stairways and exit hallways that 
are part of exit ways required by section 602 or 603, 

unless the building is sprinklerled; 

(2) 75 in all portions of buildings more than 
75 feet in height exceot that in rooms or spaces 
1,500 square feet or less in area the interior 
finish materials may have a flame spDead rat ing 
of not greater than 200, unless the building is 
sprinklered. 

Section 812. Sprinklers. 

812.2. Sprinklers required. 

a. Approved automatic sprmnkler systems shall be 
installed in buildings that are: 

(1) Occupied as boililing lanes, restaurants or for 
the manufacture, sale, or storage of combustible goods 
or merchandise (not including garages) and exceeding 
the areas in Table 812.2 (1). 

ARTICLE IX 

DESIGN LOADS AND GENERAL BUILDING REQUIREMENTS 

Section 902. Live Loads 

902.1 Floor Loads. 

Floors in a building or structure shall be designed 
and constructed for the greatest loads that probably will 
be produced by the intended use of occupancy, but in no case 
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less than the following live loads per square foot of 
area uniformly distrbuted, according as the floor may be 
intended to be used for the purposes indicated: 

Occupancy 

Assembly 
Dance Halls, dining rooms, exhibition ; 

rooms, grandstands, gymnasiums, 
muse~, passenger stations, 
restaurants, reviewing stands, 
skating rinks 

902.4. S~airways and balconies. 

Live Load 
Lbs. per Sq. Ft. 

100 

a. Stairways and balconies, both exterior and 
interior, shall be designed to safely sustain the following 
loadings taken one at a time: 

(1) A live load of 100 pounds per square foot; 
(2) A concentrated load of 300 pounds placed 

upon an area of 2!:a feet square or so:'. loca ted as to 
produce maximum stress condit~ons. 

b. Stairway and balcony railmngs, both exterior and 
interior shall be designed to resis a horizontal thrust of 
50 pounds per lineal foot applied to the top of the 
railing. 

902.5. Roof loads .• 

a. Ordinary roofs, either flat, pitched or curved 
shall be·designed for a load of not less than 20 pounds per 
square foot of horizontal projection in addition to the dead 
load, and in additmon to either the wind or other loads, 
which produces the greater stresses. 

b. When a roof, in addition to serving as a closure 
of a building or structure, is to be used as a floor, it 
shall be designed to carry safely the live load to be 
imposed but not less than the minimum live load prescribed 
in this section for floors. 

a. The live loads given in this section include 
adequate allowance for ordinary impact conditions; however,
where uses or loads involve unusual vibration or impact 
forces, provision shall be made ±n the structural design 
for such forces in accordance with the following: 
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(1) All moving elevator loads shall be increased 
100(~er cent for impact. 

( (2) For the purpose of design, the weight of 
heavy machinery and moving loads shall be increased 
not less than 25 per cent for impact. 

Section 905. Foundations, General. 

905.2~ Footings. 

a. Footings shall be provided under walls where 
required to distribute the loads on the walls in accordance 
with the allowable unit bearing values of the supporting 
soils given in section 906 and under all columns whose 
loads are to be transmitted directly to the soil. 

b. Footings shall consist of masonry, reinforced 
concrete or steel grillages. Footings of wood may be used 
if they are entirely below permanent water level mr if 
they are pressure impregnated with creosote or other approved 
preservative as specified for timber piles in section 
908.2. 

c. Wher metal is incorporated in or forms part of 
a foundation, except reinforcing steel in concrete and 
steel grillages encased in concrete,· it shall be protected 
from rust by paint, asphalt, concrete or by such materials 
and in such manner as may be approved by the building 
official. 

905.3. Footing loads. 

The full dead load, including the weight of the 
footings, foundations the overlying fill, and the reduced 
required live loads, on the lowest walls, piers or columns 
shall be considered in proportioning and designing the 
footings. 

905.4. Design. 

a. Footings shall be so designed that the pressure 
on the soil per unit of area shall, L: so far as possible, be 
uniform under a11 parts of the building or structure. 

b. The areas of footings shall be in proportion to 
the full dead loads, including the weight of the footings; 
in no case shall the full dead loads plus fue live loads 
reduced in accordance with section 902.8 cause a pressure 
under the footing exceeding the soil bearing capacity 
permitted by section 906. 



Section 906. Soil Bearing Values 

906.2. Presumptive capacity. 
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a. In the absence o~ satis~actory tes t s, the bearing 
-value per square ~oot o~ Boils shall be deemed to be as 
~ollows: 

So~t clay, medium 1.5 tons 

Massive, bed rock, such as granite, diorite, gneiss, 
trap rock in sound condition 15 tons 

b. Where portions o~ the ~oundation o~ an entire 
building or structure rest directly upon, or are underlain 
by, medium or so~t clay upon di~~erent materials, or where 
the layers o~ such so~ter materials vary greatly in 
thickness, the magnitude and distribution o~ the probable 
settlement shall be investigated, and i~ necessary, the 
allowable loads shall be reduced or special provisions made 
in the design o~ the building or structure to prevent 
serious di~~erential sett~ements which will impair the 
sa~ety o~ the structure. 

913 .2. ~f.orking Stresses. 

a. Except under speci~ic conditions in paragraph 
b. below, design stresses shall not exceed the ~ollowing: 

(1) Allowable stresses in concrete designed ~or 
a compressive strength o~ 2500 pounds per square 
inch at 28 days. 

913.3. Concrete. 

a. Average concrete ~or rein~orced concre t e shall 
consist o~ 1 part portland cememnt and not more than 6 parts 
aggregate, by volume measured dry, and not more than 7~ 
gallons o~ water per sack, 94 pounds, o~ cement. The 
aggregate shall be mixed in an approximate ratio of 2~ 
parts o~ ~ine aggregate and 3~ parts course aggregate 
and the maximum size o~ the aggregate shall not be larger 
than 1/5 the narrowest dimension be t ween forms nor larger 
than 3/4 the minimum clear spacing between rein~orc ing 
bars. 

913.4. Rein~orcement. 

a. The steel reinforcement shall be ins t alled in 
conformance with the applicable requirement s o~ section 
913.1. of this code. 
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b. Expanded metal lath, steel wire or fabric for 

the reinforcement of slabs for lateral reinforcement of 
columns, or for resistance to shrinkage and temperature 
stresses may be used. 

913.5. Protection~~ reinforcement. 

a. The reinforcement of footings and other prmnci
pal structural members in which the concrete is deposited 
against the grould shall have not less than 3 inches of 
concrete between it and the ground contact surface. If 
concrete surfaces after removal of the fo~ are to be exr 
posed to the weather or be in contact with the ground, 
the r~fnforcement shall be protected with not less than 
2 inches of concrete for bars more than 5/8-inch in 
diameter and 1~ inches for bars 5/8-inch or less in 
diamter. 

Section 917. Structural Steel 

917.1. General •• 

a. Structural steel and the design, fabrication and 
erection thereof shall be reasonably safe to persons and 
property. 

917.2. Working stresses for structural steel. 

a. ~tructural slliail shall conform to the allowable 
working stresses permiteed under this section 917.2 where 
applicable; on matters not covered by this section the 
provisions of sections 917.1 shall apply. 

ARTICLE XIII 

ELEVATORS, DUMBWAITERS, ESCALATORS 
AND AMUSEmi:NT DEVICES 

Section 1300. General. 

Elevators, dumbwaiters, escalators and amusement 
devices shall be designed, constructed, installed and 
maintained so as to be reasonably safe to persons and 
property. 

Section 1301. Design and Equipment of Elevators. 

1301.1 Capacity and loading. 

a. Elevators shall be designed to sustain safely 
in all parts the rated load of the elevator. 

b. The safe carrying capacity of elevators -shall 
be conspicuously placed inside the car. 
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