
SEARCH CENTER 
NORTH r t X A S S ^ A T t D! JIVJIF'SIT v 

A SCIENCE RESEARCH FACIL.IVf 



SEARCH CENTER - NTSU 



A STUDY FOR THE DEVELOPMENT OF A 

SCIENCE RESEARCH FACILITY 

for 

NORTH TEXAS STATE UNIVERSITY 

Denton, Texas 

by 
Douglas R. Clower 

An architectural program submitted in partial fulfillment 

of the requirements for the degree of 

Bachelor of Architecture - Design 

Texas Tech University 

January, I98O 

'(r=P 



IV 

0" 
/O'^ '^ ^ ^O 

To my wife, Cindy 
and my parents 

(̂ ? 



CONTENTS 
PREFACE 
FIGURES 



V I 

TABLE OF CONTENTS 

Page 

TABLE OF CONTENTS „vi 

PREFACE viii 

FIGURES ix 

I. INTRODUCTION 
Background 1 
Goals 6 
Objectives 8 

II. ACTIVITY ANALYSIS 
Activities Analysis 10 
Research 11 
Administration , 16 
Support 18 
Service 20 

III. SITE ANALYSIS 
Location and Description 23 
Site Alternatives 25 
Access 26 
Climate 27 
Restrictions 29 

IV. SPACE REQUIREMENTS SUMMARY 
Space Summary 31 
Biology 33 
Chemistry 3^ 
Institute of Applied Sciences.... 35 
Common 3° 
Department Totals 37 

Y°. LAB MODULES 
Lab Modules 39 
Double Module ^0 
Single Module Ĵl 
Cabinetry y^ 
Fume Hoods ^3 

VI. SYSTEMS PERFORMANCE CRITERIA 
HVAC ^6 

Page 

Electrical 50 
Structural 52 
Plumbing 53 

VII. FINANCIAL ANALYSIS 
Financial analysis 55 
Assumptions 56 
Similiar Space Types 57 
Cost Estimate 59 
Cost Adjustments 6l 
Project Cost 62 
Square Footage Cost 63 

VIII. DETAILED SPACE ANALYSIS 
AOl Chairman/Directors Office 65 
A02 Secretarial/Reception 66 
AO3 Conference Room 67 
AO^ Faculty Offices 68 
AO5 Graduate Offices 69 
AO6 Auditorium 70 
ROl Typical Lab 71 
R02 P-3 Lab 72 
RO3 Cold Room 0 73 
R04 Equipment Room 7^ 
SPl Electron Microscope 75 
SP2 Mass Spectrometer 76 
SP3 Nuclear Resonance Spectroscopy. 77 
SP^ Darkroom 78 
SP5 Workshop 79 
SP6 Study Area 80 
SP7 Computer Room 81 
SVl Hazardous Materials Storage.... 82 
SV2 Dispensary, i 83 
SV3 Glassware S erilization , 84 
SV4 Animal Room 85 
SV5 Entry Foyer 86 
SV6 Women' s Restroom 87 
SV7 Men' s Restroom 88 

^ ^ 



VI1 

Page 

FOOTNOTES 90 
BIBLIOGRAPHY 92 

x<^m 



Vlll 

PREFACE 

North Texas State University, involved 
in many diverse and significantly beneficial 
research projects, has realized the potential 
contributions that the university can offer. 
It was apparent to the Board of Regents that 
to continue to excel in this area is was 
necessary to maintain the attractiveness of 
the university facilities to prospective 
faculty, local industry and government. In 
addition, the physical space requirements 
of these efforts was, and still is, growing 
at a remarkable rate. 

With full comprehension of these factors 
the Board felt it imperative to begin the 
developmental process on creating a facility 
devoted to research in a beneficial capacity, 
both educationally and publicly. 

It is the aim and intention of this 
study to develop a realistic solution to the 
needs of the departments within the scope of 
limitations which have necessarily been 
placed upon the project. 

I would like to thank Mr. william H. 
glaze of the Institute of Applied Science 
for his assistance; Mr. Karl R. Johansson, 
Chairman of the Biological Sciences depart
ment and Mr. Robert E. Lyle, Jr., Chairman 
of the Chemistry department for their co
operation and aid; Dan Collinsworth, 
University Architect at North Texas State 
University for basic information and guid
ance; and especially Professor W. Lawrence 
Garvin for his expertise and guidance in 
understanding the critical issues involved 
in a Science Research Laboratory such as 
this. Their assitance in researching this 
facility is immeasurable and greatly 
appreciated. 
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INTRODUCTION 



BACKGROUND 

Figure 1 

North Texas State University was es

tablished in 1890 as a "Normal College"in 

Denton, Texas, by J. C. Chilton. It was 

originally founded as a Teacher Education 

Facility. In I899 the grounds and physi

cal facilities of the university were offer

ed to the State of Texas for their develop

ment and supervision as a State University. 

In 1899 North Texas State University became 

an official state college. Thru the years 

the college has expanded its range of study 

disciplines to include eight schools and 

colleges with a strong emphasis on Graduate 

Education. 

The Physical Plant of the campus con

sists of sixty-nine buildings covering 38O 

acres of land within the city limits of 

Denton. North Texas State University's 

expansion over the uears has lead to the 

development of the Department of Bio

logical Sciences which, under the guidance 

of Professor and Chairman Johansson, of

fers degrees including a Bachelor of 

Science in Bioloby, a Bachelor of Science 

in Medical Technology, along with several 
2 

Graduate Degrees. Parallel to scope 
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with the Department of Biological Sciences 

developed the Department of Chemistry. 

Currently under the direction of Professor 

and Chairman Lyle the department offers 

degrees including a Bachelor of Science in 

Chemistry, a Bachelor of Science in Bio

chemistry, a Bachelor of Arts, two Grad-

uate Degrees and several minors.-̂ ^ Both 

the Departments of Chemistry and Biolog

ical Sciences are in the College of Arts 

and Sciences. 

A more recent program development is 

the Institute of applied Sciences founded 

as the Institute of Environmental Studies 

4 

in 1970 by Dr. J.K.G. Silvey. The In

stitute of Applied Sciences is an outgrowth 

of the Institute of Environmental Studies 

and is divided into seven areas of study 

including: "environmental systems, arch

eology, applied policy research, trace 

analysis laboratory, environmental chemistry, 

analytical water quality laboratory, and 

energy and materials sciences." The 

Institute, presently under direction of 

William H. Glaze, does not offer a degree 

but co-ordinated educational programs for 

students interested in environmental studies 



and applied sciences. "The Institute is 

particularly active in co-ordination and 

execution of joint research projects with 

local industry and with governmental ag

encies in these areas. 

A Science Research Facility has been 

proposed to consolidate and co-ordinate 

research for the various Departments of 

Biological Science, Chemistry and the 

Institute of Applied Sciences, due to the 

growth of these departments, and especially 

the growth of the Institute, and lack of 

space to accomodate this growth. The 

Department of Biological Sciences has sev

eral research grants and is expanding its 

Graduate Research program. There is hope 

in the Department for an expanded Cancer 

research program which will again increase 

their space requirements. These same 

growth problems plague the Department of 

Chemistry. The Institute has experienced 

phenomenal growth in its nine years of 

existence and since space in the General 

Academics Building, which presently houses 

the Institute, is already at a premium they 

also need more space to carry out research 

projects which involve a wide variety of 



spaces. 

This Facility must be capable of 

adapting to rapid change to meet the 

spacial need of each Department repre

sented. The Institute itself shows need 

for varied spacial consideration not typ

ical of laboratory buildings as a result 

of its diversified curriculum. The in

tent of this building program is to give 

the designer the best possible methods 

available to propagate the best building 

performance. 

*(ŷ P 



GOALS 

The basic criteria from which the 

design will emerge is found in the follow

ing goals. 

to create a quality environment in 
the lab space conducive to research. 

to provide a central facility strictly 
for research, capable or co-ordinating 
various symbiotic research programs. 

to free existing facilities that pre
sently house these projects for use as in
structional space, thereby reducing the 
immediate need for new facilities to house 
class space. 

to provide an avenue of communication 
for the Institute to co-ordinate the joint 
research projects that are carried out 
with local industry and government. 

to create a totally functional labora
tory building using modern thought pro
cesses and methods of design. 

to furnish research space capable of 
sustaining divergent research from the most 
simplistic to the most complex. 

to merge site and its existing sur
roundings wigh the structure to evoke a 
strong visual impact on the users and ob
servers . 

to provide an economical solution to 
the needs of North Texas State University 

i ( r ^ 
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thru efficient space utilization and 
prudent energy consumption. 

to physically combine the three de
partments of Biological Science, Chemistry, 
and Institute of Applied Sciences into one 
facility. 

'-"S. 
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OBJECTIVES 

The facilities ability to meet user 

requirements will ultimately be evaluated 

by the following objectives. 

the ability of the facility to make 
the researcher feel at ease within the con
fines of its space(s). 

the ease with which researchers of 
similiar projects are able to communicate 
findings and interact. 

the emphasis created thru uniting 
facility and site. 

the ability of the structure to 
function within the current user needs. 

the improved accessibility of industry 
and government to the Institute of Applied 
Sciences and visa versa. 

the various systems ability to meet 
the service need of various research pro
grams . 

the facilities ability to provide the 
most practical order to the spaces result
ing in clear association of intention of 
the designer. 

the quality of identity relative to 
the northern edge of the campus. 



ACTIVITY 
ANALYSIS 
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ACTIVITIES ANALYSIS 

P-^-fgQJii 

Figure 3 

Generally four major areas classify 

the activities that occur in this I'acility. 

First and most importantly, Research, the 

reason for this facility. Secondly, to 

organize and co-ordiante the research pro-

jectsj Administration. Thirdly, Support 

facilities to augment the activities that 

will occur. And finally, Service activity. 

A cursory understanding of two con

cepts about space must be clarified, 

Flexibility vs. Convertibility. Flexi

bility is a change of involvement in ac

tivity within a classification, such as 

administration where the space might well 

be required to be utilized as a file room 

or a chairmans office. Convertibility, on 

the other hand, deals with changes in mode 

of activity where administrative space might 

be converted to research space. Both of 

these terms and their implications have 

extreme ramifications to this project in 

terms of economics, structure, mechanical, 

and related components. It is important 

to realize that if total space convertibili

ty is chosen, the cost of the structure 

will rise as a result of the systems re

quirements for those spaces. 
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RESEARCH 

The processes of research in this 

facility comprises the greatest singular 

challenge to the designer. In the lab 

space designed. Flexibility will be a key 

in providing research space molded to in

dividual project needs. 

The Biology Department is involved 

in life cycle research and includes some 

in depth research into carcenogenics and 

their control. The basic process of re

search involves many secondary processed 

which require different activity to com

plete. These secondary processes may 

occur in the same space, adjoining space, 

or at a location not even within the same 

facility. As a result of the different 

locations of these processes and their 

affect on research, adjacency needs must 

be understood in terms of physical ad

jacency as well as via communication sys

tems. In Biology, tissue culture rooms, 

transfer rooms, electron microscopes, cold 

rooms and similiar areas are typical secon

dary activity locations. In addition, 

some projects require animal specimen for 

various research objectives. These animals 

(.-"->• 
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thusly need housing space, where they can 

be held prior to use. This type of 

activity may see a need to be close to the 

exterior for ease of access, and seperate 

in terms of odor since some very pungent 

odors are generated by these animals. As 

a result of containing such animals food 

dispensing, sanitation and in some instances 

carcas disposal is necessary. When these 

animals are to be used as 'guinea pigs' 

they must first be transfered to the care 

of the researcher who wishes to utilize 

it. The animal must then be housed in 

temporary quarters close at hand to the 

project in which it is being used. 

Included in Bioloby research are pro

jects related to the medical field such as 

anatomy. The anatomical parts require 

storage in preservative liquids and/or 

cold storage. While working with a 

specimen, the process of embalizing or 

freezing is used to suspend it in a certain 

condition to make observation easier. 

The central research space itself is 

broken into several elements. The re

search area often becomes the place where 

much write-up is done concerning the 
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project. Such Activity requires the ex

perimenter to be seated comfortably with 

desk space for him to write on, in fact, 

within each lab space, the researcher is 

required to walk, sit, stoop, stand and 

bend-over to complete various portions of 

the projects being undertaken. The space 

also needs bench space to accomodate the 

research process and at times and under 

special conditions may require controlled 

environments. The Biology department is 

to be involved in virological research which 

will require just such a well controlled 

environment, referred to by the National 

Cancer Institute as a level P-3 facility. 

Much like the Biology Department the 

Chemistry Department's facilities for re

search require many secondary areas. 

These areas differ only in the fact that 

research is oriented to chemical compounds 

rather than living organisms. In certain 

instances this department does deal with 

organisms but more in a frame of reference 

to see how chemical compounds affect the 

tissue. This would be best demonstrated 

in the on going research into cancer caus

ing substances. It is not the cancer it-
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self that is the object of study but rather 

the agent and amount that causes the cancer 

which is being scrutinized. 

The nature of chemical compounds re

quires vast amounts of storage, and in some 

cases the substance is volital or flamable 

which requires special storage to meet 

national safety codes. 

The Institute of Applied Science pre

sents a situation similiar to the other 

two departments and in some ways different. 

Since the scope of study in this department 

is so diversified, lab space will be drama

tically different within the department and 

considering the 100^ yearly rate of change 

in the department flexibility comes into 

play in a more important way. These lab 

spaces will require secondary rooms like 

the other departments but not in as great 

a quantity. These secondary activity 

rooms will be central to the department 

and will not go thru the same rapid rate 

of change that the lab space for the de

partment will experience. The Institute 

itself has projects dealing with carcinogens. 

It is well to note that the three groups 
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being represented have two common strings 

of study. Those being Environment as 

well as Cancer related study. 

carcinogena 

envia50ment cherniBfcry 

Figure 5 
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ADMINISTRATION 

Figure 6 

As a result of the large quantity of 

research that is to be undertaken in this 

facility and because much of it is funded 

by research grants. Administration plays 

a key role in the functioning system of 

this facility. The administi-ators are 

the 'Paper Pushers' of the system.. They 

handle much of the paper of correspondence 

with the administration of the school as 

well as outside funding institutions. They 

are responsible for maintaining grant funds 

to avoid misappropriation of funds or over

spending. The people who comprise the 

•Administration' portion of the operation 

include the Department Chairmen and 

Directors, their staff and other personnel, 

and are involved in co-ordinating the various 

activities. They are responsible for 

compiling the budget requirements, maintain

ing grant accounts and controlling budge

tary expenditures. They recieve contact 

directly and indirectly from persons out

side the departments who are interested and 

associated with the projects that the de

partments are involved with. These 

iu-~>' 
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civilian contacts are a necessary portion 

of much of the process of grant aquisition, 

and project implementation. They will 

peiodically come to the faiclity to check 

the progress of a project, and assist in 

the research themselves. 

Along with their responsibility of 

directing the departments, the adminis

trators are involved in selling the ser

vices and expertise of the departments to 

prospective funding institutions. They 

must recruit personnel that will enhance 

the desirability of the department to 

prospective funding institutions. Their 

general aim is to provide a program that 

allows for needed educational opportunity 

for graduate students as well as providing 

a service to the neighboring community. 

Figure 6.5 
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SUPPORT 

Each department at various times may 

finfind it necessary to hold conferences 

to talk about programs or other important 

matters. These meetings require space 

large enough to accomodate the group com

fortably. In addition, there may be times 

during the course of a semester that a 

seminar for which all departments would be 

interested in would be held. This kind of 

a gathering would require a small auditorium, 

The research projects require many 

different materials and pieces of equip

ment that they may need temporarily. 

These include animals, gas bottles, glass

ware, and instrumentation. These items 

need care, maintainance, management and 

storage. There will be personnel whose 

responsibility it is to keep track and take 

care of these things. These various items 

need storage space that is accessible to the 

researchers to come and make requests for. 

In addition, upkeep on instruments must be 

supplied. At various times, equipment 

will develop functional problems and require 

repair. These repairs will be carried out 

within the facility by qualified personnel. 
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These individuals will require diagnos

tic instrumentation and bench space to dis

mantle malfunctioning equipment. As a rule 

they will have a stock of parts, requiring 

storage, that are most commonly the source 

of fault so that no wasted time will be 

spent waiting for parts to repair the 

instrument. 

Researchers, at times, need quite 

spaces to read where magazines and similiar 

publications are placed for their reference. 

These areas need to be well lighted as not 

to cause a strain on the users eyes, and 

with comfortable seating. Researchers, 

especially in the Institute, have a need 

for access to the University computer for 

documentation and research. 

( ? ^ 
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SERVICE 

The complexity of activity within the 

facility and the nature of activity requires 

that special service equipment be employed 

to service the space. Of course basic 

building upkeep will be required to keep 

the facility clean and in good working con

dition. Janitorial personnel will take 

care of keeping the facility clean but 

the nature of the University indicates 

that storage for mops, brooms, cleaning 

liquid, etc. need not be provided. These 

materials are sotred elsewhere and brought 

by the cleaning teams to the facility when 

required. The one thing these teams need 

is a place to get clean water, etc. 

Janitorail service must not invade on lab 

space since often hazardous projects are 

there. 

Building maintainance is provided by 

the University and access to critical systems 

is needed. The Heating, Ventilation and 

Air Conditioning system is by far one of 

the most important mechanical systems in a 

laboratory building. Service personnel 

must have easy and adequate access to the 

system to minimize servicing problems. 

--& 
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Restroom services are necessary to 

provide facilities for the users of this 

building and make the building comfortable 

and responsive to the users biological needs. 

^ ( ? ^ 
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23 
LOCATION and DESCRIPTION 

The site is located on the campus of 

North Texas State University at the Northern 

edge. North Texas State University is 

located in Denton, Texas, in Denton County. 

Denton County is bounded on the south by 

both Dallas and Tarrant Counties, on the 

west by Wise County, and on the north by 

Cooke and Grayson Counties. Denton is 

located approximately 50 miles from both 

Dallas and Fort Worth. The county is 

located in the geographical region known 

as the North Coastal Plains. 

The site itself is 205' x 300' with 

the greater of the lengths running north-

sounth and the lesser running east-west. 

A slope of an average of 5% occurs from 

north to south in a descending direction. 

The site is currently under private owner

ship with existing structures on the site 

consisting of a Service Station, a Retail 

Center, and a Residence. There exists 

several trees of consequential size that 

might be considered in the site planning 

of the facility. 

K(r^ 
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2 . Physical Plant Complex 
3. West Hall 
4. Field house 
5. NTSU Police Station 
6 . Super Drum 
7. Mens Gymnasium 
8. Health, Physical Ed., 

Recreation 
9. Mens Gymnasium 
10. Clark Hall 
11. Music Practice Rooms 
12. Chilton Hall 
13. University Health 
14. Mabry Hall 
15. Bruce Hall 
16. Music Complex 
17. Recital Hall 
18. Library 
19- Administration Building 
20. Crumley Hall 
21. Maple Hall 
22. Methodist Student Union 
23. Biology/Chemistry 
24. Terrell Hall 
25. Marquis Hall 
26. General Academics Building 
27. Information Sciences 
28. Student Union Building 
29. Womens Gymnasium 
30. Kerr Hall 
31. Baldwell Hall 
32. Secondary/Elementary Education 
33. Gymnasium 
34. Business Administration 
35. Power Plant 
36. Theatrical Arts 
37. Auditorium Building 
38. Language Building 
39. Electrical Building 
40. Physics 
41 . Arts Building 
42 . Speech Building 
43. Baptist Student Union 
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SITE ALTERNATIVES 

This site is only one of two sites 

originally considered for the facility (see 

figure 9 ). The other site being located 

just west of Terrill Hall. The first site 

is preferred due to the fact that it would 

be close the existing science facilities, 

would preserve central campus density and 

improve visually the northern edge of the 

campus. The alternate site would be as 

close as the first site to existing science 

facilities but would reduce central campus 

density. In addition, it would not as 

effectively improve the campus visually. 

The first site has an added drawback in 

requiring an expenditure of between $2.50 

and $4.50 per square foot to acquire the 

property. Since this property is within 

the granted planning area of the campus and 

since the acquisition would displace some 

unwanted structures, it is the preferred 

location. 

Figure 9 
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ACCESS 

Service access to the site as planned 

in a master plan prepared by Omniplan 

Architects/Planners of Dallas in I978 is 

to be supplied on the southwest corner of 

the site. This access co-ordinates with 

planned parking for the western edge of the 

site. Vehicular traffic is to be re

stricted to a street on the eastern edge of 

the site terminated in a cul-de-sac, or the 

service entry. Pedestrian traffic from 

the campus is primarily from the mall run

ning in front of the existing science struc

tures beginning at the Administration build

ing and terminating at the propsed research 

facility. 
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CLIMATE 

Located in the North Central region of 

Texas, Denton endures generall mild winters, 

pleasurable springs and falls, but catches 

the brunt of some very warm and humid 

summers. Generally,the region is charac

terized by warm temperatures, average humi-

ty and good rainfall, 

Temeratures in the area suffer approxi

mately a 22 degree swing between day and 

night. High temperatures range from an 

average 55 in the winter months to an 

average of 95 in July and August. Minimums 

vary from an average 33 in January to 75 

in July. The area sees approximately 95 

days a year when temperatures sore above 

90 and 45 days a year below 32 . 

Rainfall in the area is good and sup

ports a substantial and varied growth of 

vegetation. Rainfall averages about 2.6 

inches a month on a yearly basis, a total 

of 32 inches a year but much of the rain 

occurs in May when as much as 8 inches 

may fall. On the average though. May sees 

about 5'5 inches. With this rainfall one 

might well expect a high humidity in May, 

but such is not the case. Humidity is 

'̂-S-
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sporatic in this area staying within the 

60-70?̂  range. Snowfall for the region 

approximates 3 inches yearly but may 

accumulate in colder winters up to a foot. 

Generally the site offers no major 

obstacles other than the hot,humid summers. 

Provisions for an HVAC system responsive to 

these concerns seems to be the most criti

cal consideration to be made. 

'(7^ 
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RESTRICTIONS 

Some unwritten rules exist which some

what dictate the height limitations of the 

structure. The basic height limitation 

is 6 stories total, with only 5 above grade.-̂  

This is not a hard stead fast rule but is 

a fairly strict guideline. If it became 

necessary to go an additional floor because 

of site limitations it would only be a mat

ter of presenting the problem and asking 

for the 'variance' and if the conditions 

warranted,the change would be granted. 

>-'S.̂  
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SPACE SUMMARY 

Since this facility is intended to be 

research oreinted the most important space 

with which to be concerned is the Lab Space. 

The departments are expecting to have one 

graduate student per 275/300 SF., and since 

the departments expect every two students 

to be under the supervision of one faculty 

member, basic space requirements begin to 

be formulated. The Biology Department 

presently has l4 faculty and is expected to 

raise that total to 20 by the time this 

facility is completed. They thusly expect 

40 graduate students to be engaged in re

search. In addition to these 4o students, 

Professor Johansson expects to be oversee

ing 4 graduate students himself. This 

results in a need for 20 faculty offices, 

22 graduate offices (assuming double 

occupancy), and 44 lab modules. 

The Chemistry Department currently has 

10 faculty members and wishes to add 5 by 

the completion of the building. They ex

pect 3^ students, 4 under the direction of 

Professor Lyle. Thus they require 15 

faculty offices, 17 graduate offices and 

(r^ 
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34 lab modules. 

Finally, the Institute will have 10 

full time faculty members. The difference 

between the Institute and the other depart

ments is the fact that they expect a 3-^0-1 

graduate student to faculty ratio. With 

these factors in mind their basic require

ments are 10 faculty offices, 15 graduate 

offices and 24 lab modules. The Institute 

does not need a 1-to-l ratio of student to 

lab modules since much of their research is 

team oriented. 

From these space needs we can begin 

to develop the space summary as follows. 

•-S 
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BIOLOGY 

Administrative 

1. Chairman/Directors Office 
1 @ 600 S.F. 600 S.F. 

(including reception/secretary) 
2. Conference Room 

1 @ 500 S.F. 
3. Faculty Offices 

20 @ 120 S.F. 
4. Graduate Offices 

22 @ 100 S.F. 
(double occupancy) 

500 S.F. 

2400 S.F. 

2200 S.F. 

subtotal 
Lab Space 

P-3 Facility 
1 @ 1156 S.F. 1156 S.F. 

Typical Lab Module 10.5'x27.5' 
44 @ 289 S.F. 12,716 S.F. 

Environmental 6 modules 
2 modules 
10 modules 
4 modules 
6 modules 

Ecology 
Genetics 
Virology 
Cell Biology 
Molecular 

Biology 
Immunology 
Environmental 
Microbiology 

Support Facilities 

5,700 S.F. 

6 modules 
6 modules 

4 modules 
subtotal 13.87- S F. 

1. Cold Rooms 
2 @ 289 S.F. 

2. Equipment Rooms 
2 @ 600 S.F. 

3. Electron Microscope 
1 @ 578 S.F. 

578 S.F. 

1200 S.F. 

578 S.F. 
subtotal 2,356 S.F 

i C r ^ 



CHEMISTRY 
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Administrative 

1. Chairman/Directors Office 
1 @ 600 S.F. 600 S.F. 

(including reception/secretary) 
2. Conference Room 

1 @ 500 S.F. 500 S.F. 
3. Faculty Offices 

15 @ 120 S.F. 1800 S.F. 
4- Graduate Offices 

17 @ 100 S.F. 1700 S.F. 
(double occupancy) 

subtotal 4,600 S.F 

Lab Space 

1. Typical Lab Module 10.5' x 27.5' 
34 @ 289 S.F. 9826 S.F. 

Industrial Chemistry 
Research 

Analytical Chemistry 
Biomedical Chemistry 
Biochemistry 

10 modules 
8 modules 
8 modules 
8 modules 

subtotal 9.826 S.F 

Support Facilities 

1. Equipment Room 
1 @ 600 S.F. 600 S.F. 

2. Mass Spectrometer 
1 @ 578 S.F. 578 S.F. 

3. Nuclear Resonance Spectroscopy 
1 @ 578 S.F. 578 S.F. 

4. Darkroom 
1 @ 289 S.F. 289 S.F. 

5. Hazardous Materials Storage 
2 @ 100 S.F. 200 S.F. 

subtotal 2,245 S.F. 



35 

INSTITUTE of APPLIED SCIENCE 

Administrative 

1. Chairman/ Directors Office 
1 @ 600 S.F. 600 S.F 

(including reception/secretary) 
2. Conference Room 

1 @ 500 S.F. 
3. Faculty Offices 

10 @ 1200 S.F. 
4. Graduate Offices 

15 @ 100 S.F. 
(double occupancy) 

500 S.F. 

1200 S.F. 

1500 S.F. 

subtotal 3.800 S.F. 

Lab Space 

1. Typical Lab Module 10.5" x 27-5' 
24 @ 289 S.F. 6936 S.F. 

Environmental Systems 6 modules 
Trace Analysis 
Environmental 

Chemistry 
Analytical Water 

Quality Lab 

6 modules 

6 modules 

6 modules 

subtotal 6,936 S.F. 

Support 
1. 

2. 

3. 

Facilities 
Equipment Room 

1 @ 600 S.F. 
Workshop 

1 @ 578 S.F. 
Hazardous Materials 

1 @ 100 S.F. 
St> 

600 

578 
orage 
100 

S.F. 

S.F. 

S.F. 
subtotal 1,278 S.F. 
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COMMON 

Dispensary 
1 @ 2000 S.F. 2000 S.F. 

Sterilization room for Glassware 
1 @ 850 S.F. 

Animal Room 
1 @ 1200 S.F. 

Seminar Auditorium 
1 @ 2200 S.F. 

Computer Room 
1 @ 1000 S.F. 

Study Area 
1 @ 1200 S.F. 

Entry Foyer 
1 @ 1500 S.F. 

Restrooms 

Mens 6 @ 150 S.F. 
Womens 6 @ 150 S.F. 

850 S.F. 

1200 S.F. 

2200 S.F. 

1000 S.F. 

1200 S.F. 

1500 S.F. 

900 S.F. 
900 S.F. 

subtotal 11,750 S.F. 
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DEPARTMENTAL TOTALS 

Biology 
Administration 5.700 SF. 
Research 13.872 SF. 
Support Facilities 2,356 SF. 

subtotal 21,928 SF. 

Chemistry 
Administration 4,600 SF. 
Research 9.826 SF. 
Support Facilities 2,245 SF. 

subtotal 16,671 SF. 

Institute of Applied Sciences 
Administration 3,800 SF. 
Research 6,936 SF. 
Support Facilities 1,278 SF. 

subtotal 12,014 SF. 

DEPARTMENTAL ASSIGNABLE TOTAL 5O.613 SF 
Common Space subtotal 11,750 SF, 

TOTAL ASSIGNABLE (NSF) 62,363 SF. 

'C^ 
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Figure 11 

GRID LAYOUT 

LAB MODULES 

Lab space should be arranged as to 

provide quick access to those sub-services 

required to sustain the individual research 

projects. These services may include such 

things as cold storage, walk-in cold labs, 

embalization rooms, distillization racks, 

microspectroscopy rooms, and similiar 

support spaces. 

Various layouts of lab space should 

be available with a basic module layout of 

10.5'x27.5'- These layouts will result 

from a basic 30' grid laid out within the 

basic lab module (see figure ). On one 

end of the lab space the major fume hood 

exhaust chases will occur at every other 

wall line while at the opposite end all 

piped services will be at the alternate 

wall line. 

The following diagrams begin to develop 

the basic layout patterns relevant to the 

needs at North Texas. It is recognized 

that an infinite number of cabinet arrange

ments are available so rather than define 

each possibility the general countertop 

locations, access/egress and layout will be 

discussed and diagrammed. 

\(r^ 
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DOUBLE MODULE 

This Double Module as shown (see 

figure 12) anticipates the greatest satura

tion of equipment and cabinet space: two 

fume hoods, each with a cupsink contained 

within, two sinks with pegboards above 

capable of supporting small distillization 

racks, a center counter island with a cup-

sink strip and desk space for two. In add

ition the cupsink strip is expected to 

serve a larger distilization rack located 

above it if it is needed by the researcher. 

It is anticipated that there will be 

one graduate student for each single lab 

module (289 sf) so that it is apparent 

that the double module is geared toward 

the appropriate number of students. 

Each module provides five foot work 

isles so that two people may pass comfortably. 

Doors are indicated in two alternate posi

tions that give the designers flexibility 

in their choice of orientation. Like

wise, windows are indicated in the most ap

propriate place in the event the lab adjoins 

an exterior wall. 

Figure 12 
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SINGLE MODULE 

The Single Module is similar to the 

double module but the difference lies in 

the scale of research being performed. 

Small scale distillization racks could be 

accomodated but large scale racks like the 

one over the center island in the double 

module would be inappropriate and ill ad

visable. Doors and windows are indicated 

with alternatives for the same reasons as 

for the double module. The fume hood is 

located in the appropriate position relative 

to the exhaust shaft and in consideration 

of egress standards. 

Figure 13 
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CABINETRY 

In preparing each lab for occupation 

by a given project, cabinetry and layout 

should provide many combinations in an at

tempt to allow the lab to conform to the 

needs of the project and the idiosyncrasies 

of the researchers. It would be most pro

fitable to create a selection of cabinets 

in 30 in. and 5 ft. widths to facilitate 

quick interchangeability between labs, and 

provide this divergent cabinet combinations 
10 and thus indulge the researchers. These 

cabinets could be easily moved without dis

turbing adjacent spaces and diminish the 

clutter and chaos involved with the con

ventional removal of fixed cabinetry, re

sulting in a greater flexibility. The 

cabinet modules are to slide into place 

under counter tops which are generally fix

ed into place. After the units are set 

into position they are raised via adjustable 

legs into their final position. 

' - ' ^ • 
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FUME HOODS 

In addition to the cabinetry, but 

along the same lines, hood space must be 

provided. Chairman Lyle, of the chemistry 

department, has voiced the opinion that 

there is a desperate need for additional 

hood space in conjunction with several re

search projects being carried out within 

his department. These same concerns were 

voiced by the heads of the two other de

partments that will share this facility, 

Professor Johanson and Mr. Glaze. 

In each lab that requires a hood the 

hood will be located in such a place as 

to provide unobstructed egress from the 

lab in the event the hood area becomes 

hazardous. In a few cases two hoods may 

be required but it must be considered that 

this is in very few instances and in such 

instances two will be the maximum number 

allowed per double bay lab module. 

Of the several types of fume hood 

systems available it seems most reasonable 

that for this facility and its location 

plus the present energy squeeze that an 

Induction of Balanced air type of hood be 

utilized. The Induction Fume Hood 

^s. 
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utilizes a supplimentary air supply de

livered to the face of the hood to reduce 

the amount of expensive conditioned air 
11 to be exhausted. The total volume of 

conditioned air to be exhausted can be re

duced as much as 75% over standard fume 
12 

hoods. This figure may vary depending on 

hood design and supply air capabilities. 

A recommended face velocity value of 100 fpm 

is suggested in supply system development. 

Each hood will be individually ducted 

to the roof and the duct will be manifolded 
1 3 

to create an air tight enclosure. ̂  In add
ition each hood will have a cupsink in it 
to facilitate flushing of the duct in the 
event it is required due to contamination. 

' ( ? ^ 
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HVAC 

Heating 

Heating plays a substantially less 

important role in the structure since there 

is not a great heating load to contend with, 

but there is still a need since temperatures 

do decline below the human comfort zone. 

Basically the system should be sized 

to supply sufficient warm air to maintain 

a comfortable environment. It might well 

be feasible to incorporate some type of 

solar assisted heating system that could 

serve dual purpose by supply heat for ser

vice and also as another research project 

in itself conducted by the Institute of 

Applied Sciences. 

Ventilation 

Each lab module, 10-5'x27.5'xll.5', 

requires 10 air changes per hour which in 

turn calls for 5̂ 5 cfm to be provided. To 

maintain adequate containment of lab space 

air, 10^ (57cfm) will be supplied thru the 

circulation corridors. As a result, air 

within the lab space will not noticably 

permeate into the corridors and in turn 

(7^ 
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into the other lab spaces. This contain

ment is due to the desire to eliminate or 

severely limit the possibility of contamina

tion by toxic or virological elements. 

Air Conditioning 

The air conditioning load for the 

structure is of principle concern due to 

the environment and geographic location. 

Summer temperature reaching 100 are not 

uncommon and to maintain a workable atmos

phere a large provision for air condition

ing (cooling) must be obtained. 

There seems to be some conflict re

garding recirculated air within the struc

ture. If no recirculated air is presumed 

to be the basis for designing the HVAC, 

which it must be, then this will place a 

great load on the cooling cycle. Loading 

the cooling cycle will obviously increase 

the energy requirements of the structure 

greatly, but there is a system which can 

be used whereby something like a heat 

exchanger will trap a portion of the tempe

rature of the conditioned air and reduce 

energy consumption. 

By utilizing a 'closed loop' exchanger 

. ( ? ^ 
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the cool air passing over possibly a 

series of coils could be transfered to 

pre-cool the intake fresh air. Whether 

the exchanger took the form of coils or 

not, the intention would be not to pass 

any contaminants back into the fresh air 

intake but only the temperature of the ex

hausted air. In a period of energy con-

siousness and limiting fuel supplies this 

is a necessary element of the system. 

SYSTEM 

The system to utilize in this situation, 

with the concerns and restrictions imposed, 
1 Zi is a 4 pipe (heated and chilled water) 

supply system terminating at individual fan 

coil units for each space. This affords 

a flexibility that is impractical with any 

other system. This system can serve one 

lab module, a chairman's suite or a large 

auditorium, the only difference being the 

fan coil unit and supply of fresh air to 

the space. 

Fresh air is supplied to each space via 

supply trunk duct and the duct is sized for 

the anticipated maximum fresh air require

ment for that space minus —10^. This 10% 

'"-^ 
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is made up by the fresh-air supplied by the 

corridors to create a 'negative pressure' 

within the lab space, as previously mention

ed . 

Finally, it is important to understand 

that a seperate supply system to be provid

ed for the Fume Hood make-up air. This 

air supply is tempered but not cooled for 

energy economics reasoning. 

The Fume Hood make-up system operates 

at all times and is hooked up to the emer

gency power supply system. When the hood 

is in use, 1000 cfm is supplied to the 

hood, and when not in use this figure drops 

to 250 cfm but does not shut off. This is 

necessary to maintain adequate ventilation 

of the storage area below the hood. 

i ( ? ^ 
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ELECTRICAL 

Each lab module is to be provided 

adequate amperage in 120v and 208v, 

single and three phase service as is requir

ed by load requirements of the specific lab 

space. In addition each lab will have a 

seperate breaker pajiel located outside the 

lab in the event that the electricity must 

be cut off for safety reasons. This panel 

will simply control receptical service or 

similar electrical service, but will not 

include lighting circuitry. Panels for 

lighting and electrical service are to be 

provided at each floor, in a small closet/ 

room designated for such purposes. In 

addition, this room will be the location 

for other electrical services such as tele

phone panels and switching equipment. 

In each lab module there must be ade

quate general lighting provided by natural 

sources, i.e. windows, or artificially. 

The light levels must be adequate for general 

illumination with provisions made for task 

lighting, when a researcher must read, 

write, or is involved in research that re

quires greater illumination. 

-S--
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In the event of power loss from the 

main source of supply, an emergency back

up generating system will be required. In 

each lab module a minimum of two recepticals 

indicated as being emergency outlets must 

be provided to be used for cold lockers and 

other moveable equipment requiring uninter

rupted electrical service. A small, 

preferrably red, lamp should be used to 

indicate that these plugs are active. 

The emergency back-up system will 

respond in the event of power outage, and 

an automatic transfer switch will activate 

to switch all critical systems to the back

up power supply. These critical systems 

include s 

1. Warm and cold rooms 
2. Walk-in freezers 
3. Ventilation systems 
4. Emergency lighting 

5. Fire alarm systems. 

In addition it may be necessary to 

switch an elevator on for various reason, 

thus one elevator will be connected via 

manual switching for operation. 

The emergency system will have a sepe

rate panel board for each floor and located 

typically adjacent to the lighting and power 

panels. 

(C^? 
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STRUCTURAL 

The structural system for this facility 

must be able to provide a 4 hour fire rating 

as required by the Uniform Building Code 

used by the City of Denton. It may be 

either steel or concrete but an economics 

analysis projecting the possible future 

costs of both must be considered and the 

most economical must be chosen. 

Generally the loading characteristics 

are similiar to office building loading but 

specific high psf loadings occur in 

specialized areas such as equipment rooms. 

These areas will contain equipment that is 

heavy and is supported at 3 "to 4 points for 

balancing and leveling. As a result of 

this point loading high psf's can and will 

occur so it is necessary to provide adequate 

support in those areas expected to have 

such loading. 

It may be advisable, in the event 

concrete is used, to establish a waffle 

slab to reduce structural depth but in 

either case it is imperative that the 

beam and column grid layout be sympathetic 

to the lab module planned and the necessary 

services that are an integral portion of 

this facility. 
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PLUMBING 

Adequate supply and waste disposal must be 

furnished to all parts of the building for 

restrooms, water coolers, lab space, janitorial 

services and emergency fire sprinkler systems. 

Emergency fire extinguishing is a 

must for this structure and must comply with 

Chapter 38 of the Uniform Building Code. 

In addition to supply and waste dieposal 

provisions must be made for pipe services to 

the lab spaces including hot and cold water, 

gas, suction, pressurized air, and acid 

waste. These services will be supplied via 

floor slab knock outs at those locations 

anticipated for service. These knock

outs will occur at wall lines effectively 

obscured from vision and access to these 

services will be via quick-connect coupling 

eliminating the need for piping in the lab 

cabinet modules. 

ŝ.-
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FINANCIAL ANALYSIS 

The North Texas State University Board 

of Regents have earmarked $10 million for 

the construction of this facility and to 

equip the facility to meet the needs of 

research projects expected to occur. 

The entire cost analysis is acheived 

by the unit cost method of similiar space 

types compiled by the Robert Snow Means 

Company, Inc. in Building Construction Cost 

Data, 1979- By grouping similiar space 

types within the facility and applying unit 

costs applicable to the space types a build

ing cost can be determined. 

The following assumptions have been 

made to begin the cost estimate for the 

structure. 

--S.-
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ASSUMPTIONS 

PROGRAM: The major elements of the program 
are wet and dry lab space. Offices and 
support for the lab space are secondary. 

SCHEDULE: January I98I as construction start, 
24 month construction period, mid- ĵ ^ 
construction date will be January I982. Costs 
have been escalated to that point. 

SITE: In good condition, with no unusual 
characteristics to impede progress and es
calate costs. 

BUILDING SIZE AND AREA: Approximately 
100,00 gsf. with a finished basement and 
5 floors above grade. 

BUILDING SHELL: Poured in place rigid frame 
concrete (reinforced) with brick and exposed 
concrete walls with 1/4 glass to wall ratio. 

EQUIPMENT: 2 passenger elevators, one to 
double as a freight elevator. Provisions 
for 1 fume hood for each lab module. 

COST ESTIMATE: Regionally adjusted using the 
Dallas figure of 91% of the national average 
and including professional fees, permits, and 
site aquisition costs. 

ENERGY: Steam and chilled water provided 
by the central power plant on campus at no 
cost to the project. 

(r^ 



57 

SIMILIAR SPACE TYPES 

The following spaces are grouped to

gether by their construction type and are 

then listed under the heading of the com

mon activity which comprises the greatest 

portion of that division. 

ADMINISTRATIVE 
Chairman/Directors Offices (3) 1800 NSF. 
Conference Rooms (3) 1500 NSF. 
Faculty Offices (45) 5^00 NSF. 
Graduate Offices (5^) 5^00 NSF. 
Computer Room 1000 NSF. 
Study Area 1200 NSF. 
Entry 1500 NSF. 

TOTAL 

RESEARCH 
P-3 Lab 
Lab Modules (102) 
Cold Rooms (2) 
Equipment Rooms (4) 
Electron Microscope 
Mass Spectrometer 
Nuclear Resonant Spectres 
Glassware Sterilization 
Animal Room 

NET 

3Copy 

17800 

1156 
29478 
578 
2400 
578 
578 
578 
850 
1200 

NSF. 

NSF. 
NSF. 
NSF. 
NSF. 
NSF. 
NSF. 
NSF. 
NSF. 
NSF. 

TOTAL NET 

AUDITORIUM 

37396 NSF. 

2200 NSF. 

ALL OTHER SPACES 
Hazardous Materials Storage (3) 
Darkroom 
Workshop 
Dispensary , . 

(con't) 

300 NSF. 
289 NSF. 
578 NSF. 
2000 NSF. 

'(x^ 
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Mens Restrooms (6) 900 NSF 
Womens Restrooms (6) 900 NSF, 

TOTAL NET 4967 NSF 

We now convert the net square footages 
to gross utilizing the appropriate net-to-
gross ratios (values are rounded to the 
nearest 5)» 

ADMINISTRATIVE 
RESEARCH 
AUDITORIUM 
ALL OTHER SPACES 

net 
17,800 
37.396 
2,200 
4.967 
62,363 

factor 
85% 
55% 
75% 
65% 

gross 
20,950 
67,990 
2.935 
7,640 
99.515 

Overall Building net-to-gross ratio 62.7% 

"S. 
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COST ESTIMATE 

BUILDING ENCLOSURE 
Administration 
Research 
Auditorium 
All other spaces 

SYSTEMS 
Administration 
Plumbing 
HVAC 
Electrical 

Research 
Plumbing 
HVAC 
Electrical 

Auditorium 
Plumbing 
HVAC 
Electifcical 

All other spaces 
Plumbing 
HVAC 
Electrical 

Cost/SF 

27.70 
39.79 
32.45 
38.80 

(add 15^ 

1.81 
4.30 
3.9^ 

5.91 
10.29 
7.66 

2.05 
5,80 
5.15 

3.65 
7.05 
5.30 

, 

x 
x 
X 
X 

bu 
for 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

Gross SF. 

20,950 
67,990 
2,935 
7,640 

ilding total 
high quality) 

20,950 
20,950 
20,950 

subtotal 

67,990 
67,990 
67,990 

subtotal 

2.935 
2,935 
2,935. 

subtotal 

7,640 
7,640 
7,640 

subtotal 

Amount 

580,325— 
2,705.325^ 

95.250§§ 
296.425— 

3.677,325^ 
551.600^ 

4,228.925— 

37.925^ 
90,075f§ 
82,550— 

210,550— 

401,825— 
699.625f§ 
520,800^^ 

1,622,250— 

6,025^ 
17.02^§§ 
15.125— 

38.175^ 

27.875^ 
53.875^ 
40,500^ 

122,250— 
(con' t\-
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SYSTEMS subtotal 
BUILDING subtotal 

1,993.225^ 
6,222,150^^ 

Cost/SF. Gross SF Amount 
SITE DEVELOPMENT 

Excavation & 
Hauling 

Landscaping 
Sidewalks 

4.20/CY.x 2,600 CY. 
1.10 X 40,000 
1.90 X 4,500 

SITE total 

10,950f§ 
44,000— 
8,550^ 

63.500^ 

PROJECT subtotal 6,285,650^ 

^ ( ? ^ 
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COST ADJUSTMENTS 

BUILDING & SITE DEVELOPMENT 6,285,650— 
as of January 1979 

COST PROJECTION 8,6l6.075— 
Escalating costs annually 
at a rate of 13?̂  to mid-
construction date January 
1982 and also accounting for 
reduction of cost resulting 
from an 'economy of scale' 
factor of ^5%c^^ 

1 R 
REGIONAL ADJUSTMENT (91?̂ ) 7.840.62 5— 

PROJECT BUILDING COST $ 7.840.625— 

'^^' 



62 

PROJECT COST 

BUILDING COST $ 7.840.625— 

PROFESSIONAL FEES 

Architectural (8.15^)^^ 639,000— 
Engineering (1.50̂ )̂ °̂ 117,600— 

subtotal $ 756,600— 

PERMITS (assume 2%o maximum) $ 156. 825— 

SITE AQUISITION $ 246,000— 
($ 4.00/SF. X 61,500 SF.) 

TOTAL PROJECT COST $ 9,000,050— 

X < ? ^ ' 6 
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SQUARE FOOTAGE COST 

AU- OT/^/2- ^^Acs^ 1-4% 

Figure 15 

Assuming each space type accounts for 
a certain portion of the total cost relative 
to its square footage cost, each space type 
bears the following portion of the TOTAL 
PROJECT COST of $ 9,000,050—. 

Administration 13.' 
Research 76.3% 
Auditorium \ 2 .k% 
All other spaces 7-4% 

% 1 ,251 ,000— 
% 6,867.050^ 
$ 216,000— 
$ 666,000— 

Using the established Gross SF. a 
relative Cost/SF. for each type of space 
can be found. 

Administration 

Research 

Auditorium 

>oo $ 1,251,000^^/20,950 GSF. 
$ 59.71/GSF. 

vOO $ 6 ,867,050^^/67,990 GSF. 
$101 .OO/GSF. 

- 0 0 $ 216,000^^/ 2,935 GSF. 
$ 73.59/GSF. 

00 All other spaces $ 666,000^^/ 7.640 GSF. 
$ 87,17/GSF. 

The average cost per square foot is 
as follows: 

TOTAL COST $ 9.000,0 50— 
TOTAL GSF 99.515 

AVERAGE COST/SF. $ 90.44 

^ ^ > 
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AOl Chairman/Directors Office 
Floor area: 200 sf. 
Number of units: 3 
Number of occupants: 1-3 
Total SF: 600 sf. 

Primary Use: Utilized by the chairman to 
co-ordinate and oversee his/her 
department and meet with vari
ous people to discuss topics 
relevant to the research being 
conducted. 

Mechanical Considerations: 
Acoustical: basic seperation to give 
the effect of privacy, keep HVAC noise 
to a minimum. 
Lighting: general illumination of 
80 footcandles. 
HVAC, Exhaust: recirculated air is 
permitted. 5 air changes/hr. - I50 cfm. 
fresh air req'd 15cfm/occupant min. -
45 cfm. 
Electrical: one duplex receptacle/ 10 
linear ft. of wall. 120v. service. 

Materials: 
Floors carpet 
Walls vinyl 

painted gypboard 
wood paneling 

Ceilings...acoustical tile 

Equipment/Furnishings: 
1 - executive desk set(includes chair) 
1 - couch 
2 - chairs 
2 - end tables 
1 - coffee table 
1 - wall of built-in cabinets 

Spatial Relationships: Buffered from 
direct outside contact by 
secretarial/reception area. 
Generally located in close 
proximity to departmental lab 
space. 

-s. 
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A02 Secretarial/Reception 
Floor area: 400 SF. 
Number of units: 3 
Number of occupants: 2-5 
Total SF.: 1200 SF. 

Primary Use: Secretarial services to chair
man such as typing, filing, 
etc. Reception area for in
dividuals wishing to see the 
chairman. 

Mechanical Considerations: 
Acoustical: Acoustical privacy is 
is important. Keep HVAC noise to 
a minimum. 
Lighting: General illumination pro
viding 120 footcandle illumination. 
HVAC,Exhaust: Recirculation of air is 
permitted. 5 air changes/hour - 300cfm. 
Fresh air required 15 cfm/occupant -
75 cfm. 
Electrical; Floor plugs for electrical 
and telephone connection. One duplex 
receptical/ 10 linear foot wall. 120v 
service -

Materials: 
Floors carpet 

wood parkay 
Walls painted gypboard 

wood paneling 
Ceilings acoustical tile 

Equipment/Furnishings: 
2 - secretarial desk sets 
3 - wall file cabinets 
1 - couch 
1 - center table 
3 - chairs 

Spatial Relationships: High adjacency 
factors to circulation space 
and chairman/directors office. 

--s-



67 

A03 Conference Room 
Floor Area: 500 SF. 
Number of Units: 3 
Number of occupants: 
Total SF: 1500 SF. 

10-15 

Primary Use: Utilized for meetings and 
small presentations. 

Mechanical Considerations: 
Acoustical: Acoustical privacy. 
Keep HVAC noise to a minimum. 

Lighting: General illumination of 
footcandle 

80 

HVAC, Exhaust: Recirculation of air 
is permitted. 6 air changes/hour - 450 cfm 
Be aware of humidity resulting from 
occupant load. Fresh air required 15cfm/ 
occupant - 225 cfm. 

Electrical: One duplex receptacle/lO 
linear ft. of wall, 120v service-
Diming switch on light. 

Materials: 
Floors carpet 
Walls painted gypboard 

wood paneling 
Ceilings....painted gypboard 

Equipment/Furnishings: 
1 - conference table for 12 people 
1 - chalkboard 
1 - projection screen 

Spatial Relationships: High adjacency 
factor to chairman's office, 
may also be accessible to cir
culation corridors or reception 
area. 

"S. 
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A04 Faculty Offices 
Floor Area: 120 SF. 
Number of units: 45 
Number of occupants: 1. 
Total SF: 5400 

Primary Use: Private office space for 
faculty members; used for 
study or meetings with students. 

Mechanical Considerations: 
Acoustical: Acoustical privacy. 
Keep HVAC to a minimum. 
Lighting: General illumination of 
75 footcandle. 
HVAC, Exhaust: Recirculated air is 
permitted. 5 air changes/hour - 70 cfm 
fresh air required 15 cfm/occupant -
30 cfm 
Electrical: one duplex receptacle/lO 
linear feet of wall. 120v..service 

Materials: 
Floors carpet 
Walls vinyl 

painted gypboard 
Ceilings....acoustical tile 

Equipment/Furnishings: 
1 - desk unit 
2 - chairs 
1 - wall of built-in cabinets 

Spatial Relationships: Medium adjacency 
factor to principle research 
area and department offices. 

•"S 
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A05 Graduate Office 
Floor Area: 100 SF. 
Number of units: 5^ 
Number of occupants: 
Total SFs 5^00 SF. 

2-3 

Primary Use: Allow graduate students a 
place to study material, 
store important information 
and do research write-ups. 
Two students/office. 

Mechanical Considerations: 
Acoustical: keep HVAC noise to a minimum. 
control unnecessary noise transmission. 
Lighting: General illumination - 70 
footcandles. Task illumination - 90 
footcandles. 
HVAC, Exhaust: Recirculation of air 
is permitted. 5 air changes/hour -
70 cfm. Fresh air required 15 cfm/ 
occupant - 45 cfm. 
Electrical: One duplex receptacle/lO 
linear ft. of wall. 120v. serivce-

Materials: 
Floors carpet 
Walls painted gypboard 
ceilings acoustical tile 

Equipment/Furnishings: 
2 - built-in desk carrolls 
1 - shared built-in wall cabinets. 
2 - desk chairs 

Spatial Relationships: High adjacency 
factor to individual research 
labs. Low adjacency to public 
circulation space. 

(r^ 
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A06 Auditorium 
Floor Area: 2200 SF. 
Number of units: 1 
Number of occupants: 
Total SF: 2200 SF. 

Primary Use 

200-225 

Lectures on specific topics 
delivered to students, faculty 
and staff. Includes possible 
slide projector or films. 

Mechanical Considerations: 
Acoustical: Control echo to improve 
speech clarity 
Lighting: General illumination of 50 
footcandle 
HVAC,Exhaust: Recirculated air is per
mitted. High quality air filtration. 
10 air changes/hour (when in use) -
6700 cfm. 2 air changes/hour (when 
not in use) - 1350 cfm. Fresh air 
required 15 cfm / 6ccupant - 3375 cfm. 
Electrical: One duplex receptical with-

120v. in 25' 
Dimmer 

of any point. lk!0v. service, 
on lights. P/A system. 

Materials: 
Floors carpet 

parkay wood 
Walls exposed concrete 

wood 
Ceilings....painted gypboard 

acoustical panel units 

Equipment/Furnishings 
1"- chalk board 
1 - podium 
1 - amplifier 
2 - speaker units 
1 - projection screen 

1 - film projector 
2 - slide projectors 

225 - auditorium seats 

Spatial Relationships: Close proximity to 
entry area and central circulation space. 
Ease of accessibility is geared to 
visitors unfamiliar with the facility. 

•-S. 
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ROl Typical Lab 
Floor Area: 289 SF. 
Number of units: 102 
Number of occupants: 2-3 
Total SF: 29,478 

Primary Use: Research into various biological, 
and chemical subjects of varing 
degrees of complexity. 

Mechanical Considerations: 
Acoustical: Isolate resonant sound 
that may be annoying to other spaces. 
Lighting: General illumination - 100 
footcandles. Strip task lighting over 
counter space. 
HVAC, Exhaust: No recirculated air 
permitted. 90% air filtration. 
10 air changes/hour - 565 cfm. 
hood make-up air upplied by seperate 
supply duct. 
Electrical; One duplex receptacle/lO 
linear ft. of wall (set in floor). 
2 emergency duplex recepticals/ lab 
module (set in floor). Emergency 
circuit to hood ventilation. 120v. 
and 208v. service. 

Materials; 
Floors Resilient/Acid resistant 
Walls painted gypboard (prefab 

units) 
Ceilings....acoustical tile 

Equipment/Furnishings; 
1 - fume hood 

cabinet units as required by 
research project. 

Spatial Relationships: High adjacency factor 
to equipment rooms and special 
process rooms relevant to re
search subjects, i.e.biology 
lab/electronmicroscope, chemistry 
lab/mass spectrometer. Should 
not be readily accessible to 
the public but accessible with 
supervision. 
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R02 P-3 Lab 
Floor Area: II56 SF 
Number of units: 1 
Number of occupants: 
Total SF: 1156 SF. 

4-6 

Primary Use; Research into virological 
elements. Contamination is 
of utmost concern so pre
cautions are made to prevent 
researchers from carrying 
contaminants out of the space. 

Mechanical Considerations: 
Acoustical: Isolate undesirable 
vibration and noise 
Lighting: General illumination - 100 
footcandles. Strip Task lighting 
above counters. 
HVAC, Exhaust: No recirculated air 
permitted. 10 air changes/hour -
1925 cfm. 98% filtration of intake 
air. Exhaust air treatment required. 
Electrical: One duplex receptacle/5 
linear ft. of wall (set in floor). 
6 emergency power duplex receptacles. 
120v & 208v. service. 

Materials: 
Floors resilient/acid resistant 
Walls painted gypboard 
Ceilings ....painted gypboard> 

Equipment/Furnishings; 
Cabinet units as required by research 
project. Equipment as described by 
NCI/NIH. 

Spatial Relationships: Clustered with lab 
modules designated for similiar 
research objectives, and isolated 
from public spaces. 
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R03 Cold Room 
Floor Area: 289 SF 
Number of units; 2 
Number of occupants 
Total SFs 578 SF. 

1-2 

Primary Use; Use as storage and as working 
space for some controlled re
search projects. 

Mechanical Considerations; 
Acoustical; No special requirements. 
Lighting: General illumination - 60 
footcandles 
HVAC, Exhaust: No recirculated air 
permitted. 3 air changed/hour - 90 
cfm. See special considerations. 
Electrical: 2 emergency power receptacles. 
Thermostat control panel mounted to right 
of entry door. 120v. service. 

Materials; 
Floors rubber mat 
Walls sheet metal 
Ceilings....sheet metal 

Equipment/Furnishings: 
1 - vacuum rack (one wall) 
1 - counter top (one wall) 
storage space as required 

Spatial Relationships: High adjacency factor 
between cold room and appropriate 
lab areas. 

Special Considerations: 
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R04 Equipment Room 
Floor Area: 600 SF, 
Number of units: 4 
Number of occupantsi 
Total SF: 2400 SF. 

2-4 

Primary Use; Researcher bring subjects of 
study here for analysis by 
machines which are either too 
complicated or too large to 
be housed in the individual labs. 

Mechanical Considerations: 
Acoustical: Reduce sound transmission 
utilizing resilient mountings for 
larger machinery. 
Lighting: General illumination - 70 
footcandles. 
HVAC,Exhaust: No recirculated air is 
permitted. 5 air changes/hour -
420 cfm. 
Electrical: One duplex receptacle/lO 
linear ft. of wall. 120v. & 208v. 
service. 4-6 208v. receptacles as 
required by equipment installed. 

Materials; 
Floors resilient/acid resistant 
Walls painted gypboard 
Ceilings acoustical tile 

Equipment/Furnishings: 
Various centrifuges and chemical 
analysis machines 

Spatial Relationships: High adjacency 
factor to lab spaces with low 
adjacency to public spaces. 

'-'SL 
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SPl Electron Microscope 
Floor Area: 578 SF. 
Number of units; 1 
Number of occupants: 
Total SF: 578 SF. 

1-2 

Primary Use; Electronic enlargement of 
tissue and compounds to augment 
the research process. Tissue 

preparation for magnification. 

Mechanical Considerations: 
Acoustical: No Special requirements. 
Lighting: General illumination - 75 
footcandles. Task illumination over 
prep counter. 
HVAC, Exhaust: Recirculated air per
mitted. 5 air changes/hour - 225 cfm 
fresh air required 15 cfm/occupant --
30 cfm 
Electrical: One duplex receptacle/l5 
linear ft. of wall. 2 - 208v. re
ceptacles. 120v. and 208v. service. 

Materials: 
Floors. resilient 
Walls painted gypboard 
Ceilings painted gypboard 

Equipment/Furnishings: 
Cabinet modules as required 
Prep counter/20' 
Electron microscope 

Spatial Relationships: Close to those research 
areas that use this equipment to 
augment their research efforts. 

Special Considerations: When equipment is in 
use a requirement of cold water 
circulation is needed to reduce 
the operating temperature of the 
equipment which heats up. 

'-3-
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SP2 Mass Spectrometer 
Floor Area: 578 SF 
Number of Units; 1 
Number of occupants 
Total SF: 578 SF. 

1-2 

Primary Use: Mass spectre analysis 

Mechanical Considerations: 
special requirements Acoustical; no 

Lighting; General 
75 footcandles 
HVAC, Exhaust; 

illumination -

Recirculation of air 
is permitted. 5 air changes/hour --
385 cfm. Fresh air required I5 cfm/ 
occupant - 30 cfm 
Electrical: One duplex receptacle/ 
15 linear ft. of wall. 2 208v. re
ceptacles. 120 & 208v. service. 

Materials; 
Floors. resilient 
Walls painted gypboard 
Ceilings....painted gypboard 

Equipment/Furnishings; 
Cabinet modules as required 
Prep counter/20' 
Mass spectrometer 

Spatial Relationships: Close to the re
search areas which principly use this 
equipment to augment their research 
efforts. 
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SP3 Nuclear Resonance Spectroscopy 
Floor Area: 578 SF. 
Number of units: 1 
Number of occupants: I-3 
Total SF: 578 SF. 

Primary Use Spectre analysis of chemicals/ 
compounds 

Mechanical Considerations: 
Acoustical; No special requirements 
Lighting: General illumination - 75 
footcandles. 
HVAC, Exhaust: Recirculation of air 
is permitted. 5 air changes/hour -
385 cfm. Fresh air required I5 cfm/ 
occupant - 45 cfm. 
Electrical: One duplex receptacle/ 
15 linear ft. of wall. 2 208v. 
receptacles. 120 & 208v. service. 

Materials; 
Floors resilient 
Walls painted gypboard 
Ceilings....painted gypboard 

Equipment/Furnishings: 
Cabinet modules as required 
Prep counter 
Nuclear resonance spectroscope 

Spatial Relationships: Close to the re
search area which principly uses this 
equipment to augment their research 
efforts. 
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SP4 Darkroom 
Floor Area: 289 SF. 
Number of units: 1 
Number of occupants: 
Total SF: 289 SF. 

2-4 

Primary Use; For plate development and 
enlargement of various plates 
for display and/or publication. 

Mechanical Considerations; 
Acoustical: No special requirements 
Lighting: General illumination - 60 
footcandles. Safelight illumination. 
HVAC, Exhaust: Recirculation of air 
is permitted. 5 air changes/hour -
180 cfm. Fresh air required 20 cfm/ 
occupant - 80 cfm. 
Electrical: One duplex receptacle/lO 
linear ft. of counter. 120v. service-
Warning lights for inuse operation. 

Materials; 
Floors resilient/corrosive resis

tant 
Walls painted gypboard 
Ceilings....painted gypboard 

Equipment/Furnishings; 
Photographic equipment for plate 

development 
Photographic equipment for plate 

enlargement 
Sink 
Cabinet modules as required 
Stainless countertop 

Spatial Relationships; High adjacency to 
the mass spectrometer, electron micro
scope, and nuclear resonance spectro
scope . 
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SP5 Workshop 
Floor area: 578 
Number of units: 1 
Number of occupants: 
Total SF: 578 SF. 

3-5 
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Primary Use; Supply the quipment and space 
for researcher to build objects 
necessary for their research. 
Minor repair of cabinet modules 
can also be accomodated. 

Mechanical Considerations: 
Acoustical: Isolate this room's 
noises from adjacent space. 
Lighting: General illumination -
50 footcandles 
HVAC, Exhaust; Recirculation of air 
is permitted. 10 air changes/hour -
965 cfm. Fresh air required 15 cfm/ 
occupant - 75 cfm. See Special Con
siderations . 
Electrical: One duplex receptacle/lO 
linear ft. of wall. One 208v. re
ceptacle/wall. 120 & 208v. service. 

Materials; 
Floors sealed concrete 
Walls painted/sealed concrete 

block 
Ceilings painted gypboard 

Equipment/Furnishings; 
1 - Radial arm saw 
1 - Table saw 
1 - Band saw 
3 - Hand belt sanders 
1 - Edge surfacer 
1 - Drill press 
- Storage as required 

Spatial Relationships; No critical location 
other than requiring direct outside 
access. 

Special Considerations: The HVAC system 
should be capable of trapping a large 
portion of the dust generated by the 
machinery. In addition, a vacuum sys
tem might be used to trap much of the 
dust at the point generated. 

l<t^ 
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SP6 Study Area 
Floor Area: 1200 SF 
Number of units: 1 
Number of occupants: 
Total SF: 1200 SF. 

50 

Primary Use: For students to study/read 
in with small information 
area for student reference 
material. 

Mechanical Considerations; 
Acoustical: Keep decibel level to a 
minimum. 
Lighting; General illumination - 100 
footcandles. 
HVAC, Exhaust: Recirculation of air 
is permitted. 5 air changes/hour -
900 cfm. Fresh air required 15 cfm/ 
occupant - 750 cfm. 
Electrical: One duplex receptacle/l5 
linear ft. of wall. 120v. service. 

Materials: 
Floors carpet 
Walls fabric 
Ceilings painted gypboard 

integral ceiling units 

Equipment/Furnishings: 
40 - study carrolls (and chairs) 

- 5 person seating group 
2 - coffee tables 
1 - built-in wall of shelves. 

Spatial Relationships: Close to the grad
uate offices primarily with accessibility 
to faculty offices also. 
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SP7 Computer Room 
Floor Area: 1000 
Number of units: 1 
Number of occupants 
Total SF: 1000 SF. 

30 

Primary Use: Provide terminal access to 
the university computer for 
statistical analysis, informa
tion storage, mathematical re
search, etc. 

Mechanical Considerations: 
Acoustical: Keep decibel level to a 
minimum 
Lighting: General illumination - 90 
footcandles 
HVAC, Exhaust: Recirculation of air 
is permitted. 5 air changes/hour -
665 cfm. Fresh air required I5 cfm/ 
occupant - 450 cfm. 
Electrical: One duplex receptacle/40 
square ft. of area. One computer 
terminal connection/20 square ft of 
area. 120v. service. 

Materials; 
Floors carpet 
Walls painted gypboard 
Ceilings acoustical tile 

Equipment/Furnishings: 
30 - (crt) Computer Terminals 
1 - printer 
30 - Terminal carrolls. 
30 - desk chairs (for carrolls) 

Spatial Relationships; Primarily close to 
graduate offices. 
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SVl Hazardous Materials Storage 
Floor Area: 100 
Number of units: 3 
Number of occupants: 1 
Total SF: 300 SF. 

Primary Use Storage of volital chemicals 
and materials to isolate other 
areas from these chemical 
hazards. 

Mechanical Considerations; 
Acoustical: No special requirements 
Lighting; General Illumination -
50 footcandles 
HVAC, Exhaust: Ventilation of fumes. 
No recirculation of air/lOO?5 fresh air. 
10 air changes/hour - l60 cfm. 
Electrical: One duplex receptacle/ 
wall. Spark suppressed switches. 
120 & 208 V. service. 

Materials: 
Floors epoxy painted concrete 
Walls epoxy painted concrete 
Ceilings ....epoxy painted concrete 

Equipment/Furnishings; 
- Volital chemical storage bins 
- sink 
- counter space 

Spatial Relationships: Close to those re
search areas which use hazardous 
materials. Isolate from public/semi-
public circulation areas. Must have 
at least one wall to the exterior. 

Special Considerations: Provisions should 
be made to take care of possible ex
plosions which might take place by in
cluding 'blow-out' panels or plugs. 
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SV2 Dispensary 
Floor area: 2000 SF. 
Number of units: 1 
Number of occupants: 4 
Total SF: 2000 

Primary Use: Storage and dispensation of 
materials used by researchers. 
Repair of malfunctioning equip
ment . 

Mechanical Considerations; 
Acoustical; No special requirements. 
Lighting: General illumination - 60 
footcandles. 
HVAC, Exhaust; Recirculation of air 
is permitted. 3 air changes/hour -
1000 cfm. Fresh air required 15 cfm/ 
occupant - 60 cfm. 
Electrical: One duplex receptacle/5 
linear ft. of wall in repair area. 
One duplex receptacle/20 linear ft. 
of wall. 3 - 208v. receptacles. 
120 & 208v. service. Computer con
nection. 

Materials; 
Floors resilient 
Walls painted gypboard 
Ceilings....painted gypboard 

Equipment/Furnishings; 
2 - desk units 
- shelving as required to hod supplies 
- counter space for repair work 

4 - stools 
- electronic equipment for repair 
process 

1 - computer terminal 

Spatial Relationships; Good accessibility 
to research labs. Needs to be at 
ground level or have easy access to 
ground level for gas bottle storage. 
Must also be close to the freight elevator 
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SV3 Glassware Sterilization 
Floor Area; 850 SF. 
Number of units: 1 
Number of occupants; 3 
Total SF: 850 SF. 

Primary Use; Clean and sterilize con
taminated glassware utilizing 
acid baths, autoclaves, etc. 
Dirty glassware enters one 
side and exits the other side 
clean and sterile. 

Mechanical Considerations; 
Acoustical; No special requirements 
Lighting; General illumination - 70 
footcandles 
HVAC, Exhaust; Recirculation of air 
is permitted. 5 air changes/hour -
600 cfm. Fresh air required 15 cfm/ 
occupant - 45 cfm. 
Electrical; One duplex receptacle on 
each wall. One 208v. receptacle. 
120 and 208v. serivce. 

Materials; 
Floors resilient/acid resistant 
Walls painted gypboard 
Ceilings painted gypboard 

Equipment/Furnishings; 
3 - autoclaves 
3 - acid bath units 
- carts as required to pass clean/ 
dirty glassware 

Spatial Relationships: Highly accessible 
to research labs via circulation cor
ridors. It is important that the space 
be as centrally located as possible to 
all research spaces using glassware. 
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SV4 Animal Room 
Floor Area: 1200 SF 
Number of units: 1 
Number of occupants: 
Total SF: 1200 SF. 

Primary Use: Housing and incubation of 
animals to be used in various 
research projects. 

Mechanical Considerations; 
Acoustical: Provisions made to isolate 
noise produced by larger animals such 
as dogs for future possibilities. 
Lighting: General illumination -
70 footcandles. 
HVAC, Exhaust: Recirculation of air 
within space permitted. Odor treat
ment of recirculated air. 10 air 
changes/hour - 1800 cfm. 
Fresh air required 5 cfm/lO SF. - 600cfm. 
See special conditions. 
Electrical: One duplex receptacle/lO 
linear ft. of wall. 4 - 208v. re
ceptacles. 120 & 208 V. service 

Materials: 
Floors sealed concrete 
Walls sealed concrete 
Ceilings painted gypboard 

Equipment/Furnishings; 
- cages as required to hold mice/rabbits. 
- food bins (as required) 

4 - incubators 

Spatial Relationships; Close to exterior 
of the building with protected access. 
Good accessibility to research lab for 
researchers to obtain specimins. 

Special Conditions: Due to the nature of 
environment requirements of animals 
housed in this space, the HVAC must be 
serviced by the emergency power system 
in the event of a power failure thus 
maintaining environmental balance. 
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SV5 Entry Foyer 
Ĵ loor Area: 1500 SF 
Number of units: 1 
Number of occupants 
Total SF: 1500 SF. 

1-20 

Primary Use; Introduction to facility. 
Major entry used to disperse 
users to the appropriate area. 

Mechanical Considerations: 
Acoustical; Reduce echo noise by 
possible use of banners or other sound 
absorptive material. 
Lighting: General illumination - 40 
footcandles. 
HVAC, Exhaust: Recirculation of air 
is permitted. 5 air changes/hour -
2200 cfm. Fresh air required 15 cfm/ 
occupant - 3OO cfm. 
Electrical; One duplex receptacle/lO 
linear ft. of wall. 2 - 208v. re
ceptacles. 120v. & 208v. service. 

Materials: 
Floors resilient in high traffic 

areas/may be wood parkay 
carpet 

Walls exposed concrete 
cloth 
wood 

Ceilings integral ceiling 
painted gypboard 

Equipment/Furnishings; 
3-5 person seating groups 
3 - low coffee tables 
- cloth banners 

Spatial Relationships: High adjacency factor 
relevant to circulation core and seminar 
auditorium, good accessibility to recep
tion for chairman. Low adjacency to 
lab spaces, equipment rooms and other 
controlled areas. 
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SV6 ^omen's Restroom 
^loor Area: 150 SF. 
Number of units; 6 
Number of occupants; 
Total SF: 900 SF. 

1-6 
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Primary Use; Provide restroom facilities 
for the project 

Mechanical Considerations; 
Acoustical; Supress sound generated 
by flushing action 
Lighting; General illumination at 
lavatory - 50 footcandles 
HVAC, Exhaust: No recirculation of air 
is permitted. Ventilation of odors 
to exterior. 5 air changes/hour -
95 cfm. 
Electrical; One duplex receptacle/ 
wall. 120v. service. 

Materials; 
Floors tile 
Walls tile/painted gypboard 
Ceilings painted gypboard 

Equipment/Furnishings: 
3 - water closets 
1 - lavatory (2 sinks) 
1 - mirror above lavatory 
2 - soap dispensers 
1 - feminine napkin dispenser 
1 - towel dispenser/trash unit 
3 - feminine napkin disposals 
1 - full length mirror 

Spatial Relationships: Adjacent to men's 
restroom. Directly off major circulation 
corridors. 
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SV7 ^en's Restroom 
Floor Area: 150 SF. 
Number of units: 6 
Number of occupants; 
Total SF: 900 SF. 

1-6 

Primary Use; Provide restroom facilities 
for the project 

Mechanical Considerations: 
Acoustical: Supress sound generated 
by flushing action 
Lighting; General illumination -
50 footcandles. 
HVAC, Exhaust; No recirculation of air 
is permitted. 5 air changes/hour -
95 cfm. 
Electrical; One duplex receptacle/wall 
120v. service 

Materials: 
Floors tile 
Walls tile/painted gypboard 
Ceilings painted gypboard 

Equipment/Furnishings: 
2 - water closets 
1 - urinal 
1 - lavatory (2sinks) 
1 - mirror above lavatory 
2 - soap dispensers 
1 - towel dispenser/trash unit 

Spatial Relationships: Adjacent to women's 
restroom. Directly off major circula
tion corridors. 
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19Ibid-.S p. 291. ^°Ibid., p. 290. 



BIBLIOGRAPHY 



92 

BIBLIOGRAPHY 

BOOKS 

DeChiara and Koppelman, Site Planning 
Standards. New York: McGraw-Hill, 
Tnc, 1978. 

Diffrient, Tilley and Bardagjy. Humanscale 
1/2/3. U.S.: Henry Dreyfuss Associates, 
1974. 

1979 Dodge Manual. New York; McGraw-
Hill, Inc., 1979. 

Egan, David, Concepts in Thermal Comfort. 
Englewood Cliffs: Prentice-Hall, 1975. 

Godfrey, Robert Sturgis, ed,. Building 
Construction Cost Data 1978. Duxbury; 
Robert Snow Means, Inc., 1978. 

Kemper, Alfred M., Architectural Handbook, 
'; New York: John Wiley and Sons, Inc., 

1979. 
Kinzey and Sharp. Environmental Technologies 

in Architecture. New Jersey: Prentice-
Hall, Inc., 1963. 

Marsh, William M. Environmental Analysis 
for Land Use and Site Planning. New 
York: McGraw-Hill, Inc., 1971. 

McHarg, Ian L. Design with Nature. 
New York: Doubleday and Company, 
Inc., 1971. 

Ramsey and Sleeper. Architectural Graphic 
Standards. New York: John Wiley and 
Sons, Inc., I969. 

Uniform Building Code. By the International 
Conference of Building Officials, 1973 
edition. 

PERIODICALS 

Barnett, Jonathan, "Building Types Study; 
Laboratory Buildings". Architectural 
Record, November I965, pp. 173-196. 

"Experiment In Laboratory Design". 
Progressive Architecture. September 
1968, pp. 132-139/ 

"Graduate Chemistry Labs. Stony Brook 
University". Progressive Architecture, 
February, 1974. pp, 52-59. . 

"Labs Prepared for Changing Sciences". 
Progressive Architecture, August, 
1966, pp. 176-177. 

"Modular Design, Systems Approach for 
Medical Research Buildings." Heating, 
Piping & Air Conditioning. August, 1970, 
pp. 86-88. 

"Science Center Harvard." Architectural 
Record. March, 1974, pp. 111-118. 

"Science Center; Precast for Fast Assembly." 
Architectural Record. May, 1970, pp. 
30-33. 

"Selecting Systems for Lab Buildings." 
Air Conditioning, Heating and Ventilation, 
June, 1968, pp. 53-57. 



93 

"37 Keys to Laboratory Design." Research/ 
Developrnpnt. December, I969, pp. 18-25. 

OTHER SOURCES 

Collinsworth, Dan. Personal Interview. 
Denton, Texas, February I6, I979. 

Garvin, W. Lawrence. "Seeley G. Mudd 
Building for Biological Sciences." 
Architectural Program. 

Glaze, William H. Personal Interview. 
Denton, Texas. March 23, I979. 

Johansson, Karl R- Personal Interview. 
Denton, Texas. March 22, 1979. 

Lyle, Jr., Robert E. Personal Interview. 
Denton, Texas. March 22, 1979-

"North Texas State University Bulletin." 
Denton: North Texas State University 
Press. May, 1978. 

Omniplan Architects/Planners. "North 
Texas State University Master Plan." 
Dallas: Omniplan, 1978. 



DOCUMENTATION 





jVmNrnY f'A^^AP^ 

o o o o 

vieiroP€> 

TB^ MtHATtoH 

From the beginning, this project was 

much more than just a simple problem of 

spacial constructs, it was a project com

plicated with urbane overtones. As con

tained within the planning and physical 

boundries of the campus, this project was 

required to serve as a focal point of 

both the campus and the community. 

In the campus context the project 

sits at a terminal position of the 'Ad

ministration Mall' and serves as a focus 

of attention. In the community context 

the complex must serve as an outward dis

play of campus identity as a result of 

its location on the northern boundry. 

With these factors understood the actual 

design began. 

Three primary pedestrian traffic pat

terns were initially recognized as being: 

1) students - primarily from the south 

(mall); 2) faculty-and staff - from 

the west side parking area; 3) visitors -

from the east side campus entry. Graphic-

ly portraying this pattern yielded a common 

point of entry centered in the site and an 



area of the site which in my opinion was 

to be reserved for pedestrain traffic only. 

From this common entry point, I began to 

develop the relationships of labs and 

offices; the 2 primary spaces within the 

structure. Studying the character of 

external/internal circulation and then 

closely studying internal vertical cir

culation a sectional relationship soon 

emerged (see diagram at left). This 

initial concept was pivotal to the final 

design form with only minor adjustments 

for a greater overall unity. 

Internal spacial relationships were 

generated as a result of a desire to 

seperate the functions of lab space from 

office areas, hence the office wing and 

lab "pods". This arrangement allows the 

researcher a place to escape, relax, and 

organize his thoughts. Additionally, the 

lab "pods" are split up into three groups, 

not to suggest the containment of the three 

departments but to suggest a seperation of 

degrees of hazard. Hazard in the lab 

space can be divided into basically 3 

groups, hence the three "pods": very 

hazardous, hazardous, and non-hazardous. 



The very hazardous pod located to the 

north contains research project spaces such 

as the P-3 facility, carcinogen research 

and volital chemical research. Entry is 

more difficult than either of the other 

two pods to prevent inadvertent entry. 

The hazardous pod is located on the west 

side situated over the auditorium and entry 

lobby. 

The non-hazardous pod is located on 

the east side and is wrapped by a glass 

enclosed corridor. Labs in this pod have 

the option of having two entry points, one 

from the core lab or one from the surround

ing corridor. This pod is featured 

externally by the glass corridors which 

wrap the space symbolicly suggesting the 

nature of research within which contrasts 

the brick skin enclosure of the other two 

pods. Additionally, the three labs cluster

ed together present the viewer with a complex 

series of forms that suggest the nature of 

activity which occurs within the labs as 

compared to the office portion. 

The office portion is a very simple 

play of geometric forms. Two towers 

compose the terminal points of the office 

wing and are both structurally and HO 



mechanically significant. The space 

created under the office wing affords yet 

anorther eventful area. Most entry traffic 

into the building is thru this area which 

marks the end and ultimate climax to the 

administration mall. This plaza gathers 

pedestrian traffic to the main entry thru 

the use of sidewalks that direct the in

dividual to their ultimate goal. 

Upon entering from either the court/ 

plaza of northwest entry the individual 

enters the lobby area, a two story space 

that is directly adjacent to the auditorium. 

Entry into the auditorium is from the lobby. 

At this point the individual has the option 

of taking the elevator up to the appropriate 

level or, if they are visiting the chairman 

of a certain department, taking the grand 

stair to the second level. The stair 

especially becomes useful and delightful 

for the vistors of this complex. 

One last feature of this design is 

the outdoor terrace area which occurs 

at the third, fourth, and fifth level of 

offices. Access is optional for each 

office to the terrace, which is designed 

to be an outdoor relaxation area, and 

extension of each office. 


