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BASIC TYPBS of ACI"IVITIBS aad SCHOOL GROUPINGS 

· In order to better understand the function of the educational process and 

the role cl the school facility, it is essential to understand the activities that 

occur within the educational process. Furthermore, the purpose cl these 

activities to the overall educational proaram must be comprehended. Without 

a comprehensive understanding of these activities it is impossible for the 

designer to adequately provide for the function of a school facility. 

There are three basic types of activities which occur in the learning 

environment, passive learning activities, interactive learning activities, and 

active learning activities. Passive learning activities are those activities in 

which the instructional material is presented by either a "live or mediated" 

tea~. while the student, although receptive, remains essentially physicaUy 

inactive. This form of activity is commonly fond in the process ollecturina or 

in the presentation of audiovisual learning materiats.1 

The second form of learning activity is interactive. This type of activity is 

characterized by the precept of learning through the exchange cl concepts, 

data, or facts between those involved in the learning process. This type ol 

! activity requires that the learner put forth a certain amount of physical effort, 

priQlarily involving the open discussion ol the material at hand. In order for 

this type of activity to be considered a success, it is generally held that all 

participants must participate.2 

The third type d activity is the active, and is identified by the educational 

concept ol "learning by doing". This type ol activity requires that the learner 

be physically active in order to accomplish the goals ol this type ot learning 

activity. This activity usually occurs in Iaraer areas with fewer restraints ol 

physical mobility. 3 

These three types or activities generally occur in three basic forms ot 

grouping of students. These groupings coincide to a certain extent with the 
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order or the three activity types. These forms of groupings are, the large 

group {lecture), the small group (10 to 15 students), and the individual (1 to 

10 students). Passive activities usually are characteristic of the large group, 

while interactive and active activities primarily focus on small groups. The 

small group concept was formulated to "allow for discussion among 

participants or more intensive questioning by an instructor." Thus the concept 

of the small group was inherent to interactive and active learning activities. 

AU three types of activities can occur on an individual basis . .j 

AU of the activities which will be addressed in this section will be 

presented with an indication of which of the three basic types or activities is 

most prevailant to that particular activity. The primary grouping for each 

activity will also be indicated. There are twenty-two primary activities which 

will be addressed and analized. Bssentually, these activities center on the 

curriculum activities, administrative and faculty activities, and maintenance 

and lei'Vice activities. Bach primary activity is composed of component 

activities and these will also be identified and analiled. 
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TIIAS IDUCATION UQUIUIIINTS aad the PRISCO CUUICULUII 

The primary purpose c:l education in our tociety is to develop in the 

individual student the highest degree c:lleaming inherent to his or her 

potential Thus, all activities which occur in a school environment are 

~tered upon the accomplishment c:l this purpose. As a result the primary 

activities in a school focus on the instruction c:l eductional materials. In order 

that the public education system in TeJas meet this objective, the State 

Education Agency has established a minimum set of required courses that a 

particular school must offer in order to be accrediated, as well as those which 

the individual elects to enroll in order to accomplish their personal career and 

development goals. Furthermore, the agency bas set requirements for the 

graduation c:l an individual from a public high school. Currently, a student is 

required to have twenty-two a-edits, in specified areas, in order to graduate.5 

The Frisco senior high educational program meets all of these 

requirements. The following is a list of the courses offered by Frisco and the 

required a-edits for graduation, if appropriate. 

English: ( <f a-edits required) 

English I, II, III, IV 

Resource Bnglisb I, II, III, IV 

English as a Second Language I, II 

Correlated Language Arts I, II, III, IV 

Speech and Drama: 

Speech 

Theater Arts I, II 

Foreign Language: 

Spanish I, II 

Mathematics: (2 a-edits required) 

Consumer Mathematics 
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Introductory Algebra I 

Algebra I, II 

Geometry 

Trigonometry 

Elementary Analysis 

Computer Mathematics 

Resource Mathematics I, II 

Fundamental ol Mathematics I 

Social Studies: (American History. American Government, World 

Histary required) 

World Wstory 

American History 

American Government 

Advanced Te:zas Studies 

Free Enterprize 

Science: (2 aedits required) 

Physical Science 

Biology I 

Chemistry 

Physics 

Business: 

Typing I. II 

Accounting I 

Shorthand 

Annual/Newspaper Staff 

Music/Art: 

Band 

Art I, II 

• 

52 



Physical/Health Education: ( 1112 a-edits c:l P .E. and 112 aedit ol 

Health required) 

Physical Education 

Boys· Athletics 

Girts• Athletics 

Health 

Career/Vocational Education 
I 

Power Mechanics 

General Drafting 

General Shop I, II 

Office Education Pre-Employment Lab 

OO'ice Education Coop 

Vocational Agriculture I, II, III, IV 

Home Economics I, II, III 

Home and Family Living 

H. E. C. B. I 

Courses offered through McKinney Career Education Center6 

Obviously, the Frisco curriculum c:lfers a wide range of educational 

opportunitY for the in~rest and goals of each individual student. These 

courses are the central focus c:l the school's activities. As the community 

grows the school will be required, and for that matter able, to e1pand its 

curriculum to further meet the needs of the growing student population. 

Furthermore, the school will be required to meet changes in the structure c:l 

education, as well as the changing needs ol our ever changing society. 
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SCHOOL ud IDUCATIONAL ACTIYITIIS 

Library/Learnjng Resources 

Type of Activity: Interactive-Active 

Groupings: Small Group and Individual 

Learning resources is for the organization, storage, lending and 

use of learning aids for aU school educational programs. It is the 

purpose of the learning resources to eJpand the student's learning 

beyond the typical curriculum by eJposina the student to 

information not necessarcarily in conjunction with class issues. It 

should be the hub of au educational activities in the school 

Activities in this area range from individual study and research to 

aroup activities and projects. The learnina resources environment 

should be relatively quiet in order to promote student concentration 

on the activity at hand. Furthermore, this activity should be 

accessible to equipment used as an aid to au learning processes? 

Secondary and Terciary Activities: 

Reading Writing Studying Researching Viewing Listening 

Discussion Wort on Group Projects Social Conversation 

User Group(s): 

Students, Faculty and Staff 

· Boundaries: 

• Accessibility to equipment necessary to the learnina process is the 

primary goal of the learning resources activity and thus is 

essent.ial tor the effectiveness ~ this activity. 

• Acoustics need to be controlled in order to allow tor concentration. 

•Lightiq needs to be sufficient tor reading and for viewing ot 

audiovisual materials. 
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• Annoying oders and vievs can prove detramental to the 

effectiveness oC this activity and should be avoided. 

•the storage ol resource materials should be readily available to all 

users. a 
Library /Learning Resource Activity Relationships: 

Tbe importance to the educational process has already been 

stated, within this primary activity it is vital that similar secondary 

activities be grouped together .9 This is necessary in order to control 

noise for those activities which need to be isolated from unwanted 

distraction. Furthermore, for more functional accessibilty to 

equipment and materials it is vital that these be located within easy 

use to those activities requiring tbe stated equipment and materials. 

55 



Typical Curriculum Activities: 

Type of Activity: Passive to Interactive 

Groupings: Pimarily Large Group, Occasionally Small Group 

Typical curriculum activities occur primarily in the format of 

presenting course materials through the use of lecturing of other 

form of direct instruction. Those courses most usually included in 

this type of activity usually include: Language Arts, Mathematics, 

History and Government, or any other part rl the curriculum which 

is primarily based on a lecture format. I 0 Traditionally, this type of 

learning activity is arranged in sucb a manner that the student's 

focus is on the instructor. The purpose of sucb an arrangement is to 

allow the instructor to better present course material and to better 

control student attention and direction of student activity. II 

Generally, this type oi learning activity does not require special 

equipment or other instructional aids. On those occasions when 

additional equipment is necessary, it should be aceesaible for. use in · 

these areas.l2 Allhough the primary purpose c1 this activity is the 

presentation c1 instructional materials and the student will remain 

essentually passive, the student may be required to more actively 

participate in the conduct c1 the course. The student may be called 

upon to demonstrate certain processes or methods presented in the 

course. The instructor may also directly involve students through 

questioning or allow for open discussion of the issues concerning the 

course.13 

Secondary and Terciary Activities: 

Listening Reading Writing Testing Taking Notes Watching 

Discussion Demonstration Instruction 
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User Groups: 

Students and Instructor(s) 

Boundaries: 

*Noise levels should be controlled in order to allow presentation or 
course materials to be clearly understood, as well as avoiding 

distractions from other school activities. 

*Lighting should provide sufficient quality for reading and writing 

without causing eye strain in the students. 

*Equipment usaae is not a high priority to these activities, however 

accessibility to any equipment that will occasionally be used is 

necessary. 

•visual distractions away from the instructor should be avoided.l.<t 

Typical Curriculum Activity Relationships: · 

e--

The presentation ~ course materials is the essential purpose of 

these activities. The student focus is on the material at band and 

there is a direct relationship between the students and the 

instructor. The instructor should have access to storage for course 

materials and for personal property. Equipment which might be 

used is accessible to the instructor. 
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Student Commons 

Type or Activities: 

Passive, Interactive, and Active 

Groupings: 

Individual. Small Groups, and Large Groups 

The student commons is an environmental setting organized for 

the use ot students for the purpose, "to nuture social and personal as 

well as academic advancement and to provide for student-teacher 

interchange in an informal atmosphere." The student commons is a 

social setting that no other setting in the school can provide, it exists 

as an "alternative environment" for the students. IS 

The need for social interaction between students and between· 

students and teachers is a vital part or the learning process. It is 

necessary for the personal development of each individual. 

"Learning in schools occurs in social settings. An effective social 

environment, should promote immediate and positive feedback to 

the individual about his or her ideas and their acceptance. The 

individual's self concept should be enhanced in school. Ina-eased 

openness or sensitivity will encourage a student to value peers and 

teachers. This valueing will tend to permit him or her to perceive 

more stimuli in the environment and thus 'arov' more quickly 

intellectually and emotiona11y ... J6 

The setting or the student commons. though to be informal, does 

require that certain measures be taken in order to allow the private 

individual to perform other activities without unneccesary 

distractions. Thoup the concept or the student commons is to 

provide for openness and provide for a wide range or secondary 

activities, its primary purpose is to encourage interchange of all 
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those involved in the learning environment. This interaction is 

encouraged by surroundings which are comfortable and inviting to 

the individual, allowing for relaxation. the open discussion of ideas 

and concepts. and socializing between individuals and groups.17 

Secondary and Terciary Activities: 

Socializing Talking Discussion Reading Studying Relaxing 

Snacking Work on Group Projects Group Meetings 

Individual Instruction 

User Groups: 

Students. Faculty and Staff 

Boundaries: 

*The student commons should be accessible to all users ol the school 

*The student commons should have acoustic controls to avoid 

distracting other activities occuring within and other primary 

activities in the learning environment. 

*Lighting should be sufficient for reading. writing and review ot· 

course materials. 

*The student commons should allow for individual work and 

reluation. 

*The environmental setting should be comfortable and inviting to all 

physical and mental senses. IS 
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Student Commons Activity Relationships: 

11 is importan1 tha1 the S1uden1s bave access 10 au secxmdary 

activities in the student commons. AU faculty, starr and 

administration should also have access to these activities, in order to 

encourage interchange with the students. Snacks and their 

preperation are a part ot the student commons. In order to 

accomplish this, storage and delivery service are required. 
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Business 

Type oC Activity: Passive and Active 

Grouping: Small and Large Groups 

Business education activities involve the active learning oC such 

processes as typing, shorthand, office procedures, and the utililation 

oC computers in business enterprizes. In addition, business 

education also involves passive activities such as the instruction of 

accounting and bookkeeping. The purpose oC the instruction of 

business activities is two-fold. First, it is intended to provide the 

necessary training for students that elect to seek jobs in business 

offices upon graduation. The second purpose is to provide the 

college bound student with skills that will be beneficial after 

graduation and to give an introductory knowledge for college 

curriculum. 19 

Since the instruction of business is both active and passive there 

are numerous restraints concerning the environment of these · 

activities. Obviously, in the instruction of typing and computer 

usage there are eitensive equipment requirements. Other restraints 

concern such matters as control of noise and light and other sensory : 

distractions. It is important that all of these restraints be met in 

order to provide an efficient learning environment for the 

students. 20 

Secondary and Terciary Activities: 

Typing Reading Testing Studying Using Various Business Equip. 

Instruction Taking Notes Practice Elcercises 

User Group(s): 

Students and Instructors 
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Boundaries: 

-There are numerous amounts ~ equipment which requires 

electrical operation. The supply ol electricity needs to allow for 

fiexibilty without being halardious to the user. 

*Lighting is sutricient quantities is needed for effective instruction in 

the usage of business related equipment. 

*Where computers are to be utilized, lighting will require adjustment 

in order to avoid eyestrain in users. 

*The operation or most business equipment emits a high level oC 

noise. Noise related activities should be collected together in 

order to provide noise control for those activities which might be 

disrupted by the noise. 

•storage for equipment and supplies requires accessibilty to the 

equipment.21 

Business Activity Relationships: 

Students require access to both lectures and to the equipment to 

be used. Student focus is to be placed on the instructor during 

lectures and on the equipment when it is being used. It is also 
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Scienee 

important that the instructor be close at hand while students are 

using the equipment in order to provide assistance to the student or 

if tbe equipment requires attention. Tbe instructor should have 

access to storage of materials in order to control their distribution. 

Storage requires accessibility to the equipment. 

Type of Activities: 

Passive and Active 

Groupings: 

Large and Small Groups 

The instruction of science courses involves active 

eJperimentation in all of the related courses. Leclures concerning 

tbe material and the procedure for the eJperiments to be conducted. 

The purpose of science education is to give the student an 

introductory understanding of the natural sciences. This instruction 

is for botb the general understanding of these subjects and for the 

preparation of the student for higher education curriculum. 

There are numerous equipment restraints that are involved in 

tbe instruction of science courses. Storage offers further restraints 

in regard to both equipment and chemicals and other materials used 

in eJperimentation. AU of these restraints require attention in order 

to avoid hazards. 22 

Secondary and Terciary Activities: 

Reading Writing Studying Blperimenting Taking Notes 

lnst.ruction Discussion Listening Testing Demonstration 

Wa1.Cb.ing 
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User Group(s): 

Students and Instructor 

Boundaries: 

•Lighting is sufficient for the intricate details of science 

experimentation, reading and writing. 

•ventilation is important as a means of controlling annoying and 

possible dangerous fumes. 

*Plumbing is an important aspect in science experimentation. Care 

should be given so that flexibility is not greatly hindered by 

installation or plumbing equipment. 

Equipment and material storage requires access to experimentation 

instructi~. 23 

Science Activity Relationships 

Students require access to lectures and experimentation. 

Student focus is on the instructor during lectures and is on their 

work during eJperiments. Instructors are in control ol material and 

equipment storage as wen as the experiments which are being 

conducted. 
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Home Arb. 

Type ci Activities: 

Passive and Active 

Groupings: 

Large and Small Groups 

The focus d home arts is on people and their home environment 

Education in this regard is an attempt to "aid students in acquiring 

the skills that will enable them to establish a successful home life 

and to pursue a vocation". The activities of home arts include active 

practice in home related skills such as: food and nutrition, clothing 

and textiles. child development, and family relations. Other 

curriculum enticements include home furnishings and decoration.· 

The active practice in these activities is to provide the student with 

experience for life after graduation. Lectures are also used to 

present students with material that does not allow for active practice 

and experimentation. 24 

Secondary and Terciary Activities: 

Cooking Sewing Ceaning Child Development Observation 

Reading Writing Studying Testing Instruction 

User Group(s): 

Students and Instructors 

Boundaries: 

*Equipment requirements are extensive and complex. Home arts 

activities require aU equipment used in the home. Most of this 

equipment requires electricity for its usage. The necessity of 

electricity places additional limits on the function of these 

activities. 
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•storage for materials used in the instruction of the home arts places 

additional restrictions on these activities. 

*Lighting needs to be sufficient in order to allow for the activities at 

band. 

*Noise control is vital in order to avoid distracting other activities in 

the schooL Related activities should be in close proiimity in 

order to allow convenience and as a method of controlling noise. 

• Ventilation is necessary in order to control unwanted oders. 2~ 

Home Arts Activity Relationships: 

Instructors should have full access to all activities and the storage 

ol equipment and material~. Instructors are the focus of all lecture 

activities and in. complete control of all practice activities. Students 

focus their attention upon the material at hand, whether it be lecture 

or practice activities. 
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lndusvial ~rut Vocational Ant 

Type ci Activity: Interactive and AcLive 

Groupings: Small Groups 

Industrial and vocational art activities have the purpose d 

instrucling students in the use ot mechanical and engineering arts. 

Courses serve both to prepare students for vocations and further 

education after the individual's graduation. Courses require at great 

deal ot physical activity for both the students and the instructors. Small 

groups allow for better supervision from instructors and reduce the 

possibility ot injuries in the use ot power equipment. 

The intent to improve the motor skills is the intent ol these 

activities, in conjunction with the preparation ot job related skills. 

Furthermore. the courses make intentional attempts at e1panding the 

students' aeativity. Students are encouraged to work at their own 

individual skill level at a pace which will allow him/her to grow as their 

abilities allow. 

Secondary and Terciary Activities: 

Wood, Metal, and Plastic Work and Crafts Auto Mechanics Agriculture 

Drafting and Mechanical Drawing Reading Writing Listening 

Watching 

User Group(s): 

Students and Instructors 

Boundaries: 

•sarety is a major concern in these activities. The use ol power 

equipment and tools requires that special attention be given to 

safety standards. 

•Good lighting is essential as both a safety factor and for the effective 

instruction in these activities. 
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*There is a high level or noise that accompanies the use ol power 

equipment Measures must be taken to control noise and to protect 

the hear.iq ol the users. 

•ventilation is essential not only to avoid oders, but also to prevent 

inbaliDa toJic materials which are prevailant to the activities. 26 

Indusuial and Vocational Arts Relationships: 

Instructors are the vital link to all industrial and vocational art · 

activities. Instructors bave full control over all ol tbe activities present. 

This is necessary in order to promote safety. Instruct.ors also have 

control over equipment and storage, in essence, tbey are tbe focus ol all . 

activities. Students have access to the equipment which tbey have been 

approved to use. 
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Physical Education. Athletics Jrul Reqeation Activities 

Type ol Activity: Active 

Grouping: Small and Large Groups 

The intent ol physical education is to promote good health and 

physical growth in the individual student. Other benefits include 

teaching team concepts and motivational attitudes to the individual. 

Students are required, in Texas, to have two years ol physical education. 

In addition to these required courses the individual has a wide array ot 

athletics that may be chosen for participation. Involvement in athletics 

teaches the individual team concepts and cooperation with others, as 

well as the posititve aspects ol competition. Individuals are encouraged 

to participate in those activities which best suit their abilities and 

interests, as well participation at their personal level ol competition. 

Secondary and Terciary Activities: 

Team Sports: Football Basketball Baseball Volleyball 

Individual Sports: Tennis Tract & Field Swimming & Diving 

Other Activities: Blcercise and Conditioning Other Games 

User Group(s): 

Students and Coaches 

Boundaries: 

•Many sports require a diverse amount ol equipment and materials in 

order to allow participation. 

•Good lighting is important in the development of eye-hand 

coordination and other physical activities. 

•Participation in physical activities aeates high levels ol noise and 

measures are required to avoid distracting other activities. 

•safety is an issue whenever physical activities are involved, the proper 

selection ol equipment and materials will aid in reducing injuries.27 
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Physical Education. Athletics and Reaeation Activity Relationships: 

Students are the focus or these activities. lnstruc:tors supervise and 

give instruction jn the proper aspects of the activity at hand. 

Instructors are responsible for proper conditioning ol the student in 

order to avoid injuries. Instructors have full control over the storage 

and use of equipment and materials. 

Guidance mst Counselina 

Type of Activity: Interactive · 

Groupings: Individual and Small Group 

The activities conducted in the process ol providing guidance and 

counseling to students are highly interactive. The counselor and the 

individual must have open intercb•nae in order for the counselor to 

better understand the student. and thus be able to provide the best 

information concerning that individual This information is direc:ted 

toward the individuats life after graduation. It presents alternatives to 

the student that are best suited to his/her preferences and abilities. 

Although guidance activities. these two should be seperately 

distinguished. This is in order to breakdown a mental image of the 

70 



student that the administration is cold and uninterested in the 

individual concerns ol the students, thus opening guidance activities to 

those that might otherwise be intimidated away.28 

Secxmdary and Terciary Activities: 

Testing Discussion Career Information College Information 

Filing of Student Records 

User Group(s): 

Students and Counselors 

Boundaries: 

*Sound control is required in order to insure privacy for discussions 

between students and counselors. 

*Light levels should be sufficient Cor reading and writing. 

*Environment should be comfortable and inviting as a means ol 

encouraging openness between the individual and the counselor.29 

Guidance Activity Relationships: 

Counselors have access to the adainlltration, iust asstud.enu. but 

the two should be maintained seperately. Counselors require storage 

for records and guidance information. Students should have direct 

access to the counselors. 
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Drama 

Type of Activity. Interactive and Active 

Groupings: Individual and Small Groups 

Drama instruction involves the practice and performance of all of 

the major forms of. drama prevailant in our society. The purpose of. 

this education is to encourage individual development, enhance the 

ability of self e1pression, teach problem-solving techniques, develop 

positive social attitudes, develop evaluative skills and to provide an 

awakening to the theater. Stills and attitudes developed in drama 

instruction are intended to enhance performance in all other upects 

of the student's education. 30 

Secaodary and Terciary Activities: 

Cassical ~ama Modem Drama Improvizat.ion One-Act Play 

Speech Debate Monologue Costume and Set Construction 

IJ&htina Sound Makeup 

User Group(s): 

Students and Instructors 

Boundaries: 

-Liabtina requires biably surticticated systems in order to provide 

the most benefic.ial dramatic effects. 

• Acoustic controls are vital for the enhancement ol the dramatic 

performance. 

*Otber noise controls are required in order to avoid distractions to 

and from other lchool activities and equipment 

*Viewing from the audience should be given special attention in 

cwder to provide optimum sight lines to the perfcwmance.31 
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Drama Activity Relationships: 

~Ani 

Students are the focal point ol an drama activities. They are 

involved in aU ol the processes oC a dramatic production. Students 

r~quire aooess to the performance, set and costume construction and 

the ultimate s~qe ot these articles. Instructors are in control ol 

the storage as well as all other activities. In the event of a public or 

school performance, the audience is able to view the work of the 

students. 

Type of A~yi~y: Interactive and Active 

Groupinas: Small Groups 

The instruction ol the fine arts involves the active study and 

involvement in all its forms: classical and modern. 'The principal 

aim ol teachina (art) is to develop each individual's sensititvity to 

the fundamentals ot art and thus to inaease his aeative power and 

his awareness of the vast heretiqe of contemporary art and that of 

the past" Students are allowed to participate in the majority of the 

art mediums and thus develop their artistic talents and 

knowiedge. 32 
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Secondary and Tertiary Activities: 

Paintina Sculpting Ceremics Engraving Weaving Glass Arts 

Pottery Drawing 

User Group(s): 

Students and Instructors 

Boundaries: 

•Lighting sufficient for drawing, painting and detail work is 

requited. 

•Noise control is essential to avoid distractions to the other activities 

ol the school 

•ventilation is required in order to remove toxic fumes and 

unJ)1easaJit oders.33 

Fine Arts Activity Relationships: 

The instructor or the fine arts bas full cxmtroJ or these activities. 

The instructor bas total access to the equipment utilized and the 

storage ol materials and supplies, as well as supervision or student 

proaress and involvement. Tbe student bas access to tbo8e mediums 

for wbicb he/sbe has been given approval to wort in. 

74 



Music 

Type or Activity: Interactive and Active 

Groupings: Small and Large Groups 

Instruction or music in the school setting involves both 

instrumental and voice development. Instruction is given on both 

the individual and group levels. The role or music education is 

important to all areas of the educational process. The purpose or 
these activities are quite extensive. The goals c:l music education are 

as follows: To dissiminate the cultural aspects of music as an art. To 

help students develop understanding of other people through 

acquaintace with their music. To develop in each student knowledge 

and appreciation or, as well as still in music. To educate the student 

in the use and worth of music in home, church and community. To 

encourage the use of music as a means of recreation, as a avocation 

or a hobby. To develop social relationships, desirable conduct, 

feelings of responsibility and group cooperation. 3-4 

Secondary and Terciary Activities: 

Playing Instruments Singing Reading Music Practice Performance 

Marching Concerts Musical Arrangements 

User Group(s): 

Students and Instructors 

Boundaries: 

• Acoustic controls are essential ror the proper instruction of music. 
I 

•Noise control is required to avoid distracting other school activities. 

•Light sufficient for reading sheet music is required.3S 
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Dance 

Music Activity Relationships: 

~ 

Band and choir activities, though similar, require some seperation 

in order to allow for the distinctly different instructional methods 

used in each. The instructor(s) has full control of all activities which 

occur and thus must have accessibility to all of these activities. 

Students must have access for group and individual practice. 

Storage requirements for band and instrumental instruction are 

more eJtensive than those of choir, due to the volume and size of the 

instruments to be stored. 

Type of Activities: Interactive and Active 

Groupings: Small and Large Groups 

Dance instruction is relatively new to public education. This 

instruction combines the attributes and goals of both physical 

education and instruction in the arts. Because of its similarities with 

physical education, it is all to often combined into these programs. 

However, instruction in dance is definately related to the arts and 
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many or the requirements for an effective dance curriculum demand 

that it be treated as a seperate and distinct branch or the arts. It is 

important that these requirements be meet in order to allow 

productive student growth related to dance and the arts. 36 

Secondary and Terciary Activities: 

Classical Dance Modern Dance Correography Listening Watching 

User Group(s): 

Students and Instructors 

· Boundaries: 

*Lighting sufficient to read and watch is required. 

*Noise control is essential to avoid disrupting other activities. 

•ventilation is an important aspect, as a means of controlling oders. 

*Effective thermal circulation is required, both for comfort and for 

avoiding injuries.37 

Dance Activity Relationships: 

Instructors control an activities and therefore, must have access 

to all activities. Students require dressing areas in order to change 

clothes. Storage is required for dance materials and equipment. 
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Health tim 
Type ol Activity: Passive 

Groupings: Individual 

Health care activities relate to the care for those who become ill 

or are injured during the course ol the school day. These activities 

are provided as a treatment for minor illnesses or injuries which do 

not require attention of a physician. In the case of major 

emergencies, health care activities serve as a preparation for the 

transport or the individual to more appropriate facilities.38 

Secondary and Tertiary Activities: 

Rest for the Ill Examination First Aid Treatment Nurse Care 

Filing of Student Health Records 

User Group(s): 

Students, Faculty and Staff 

Boundaries: 

*Light requires sufficient quantities to examine the ill or injured, as · 

well as for reading and writing. 

*Proper ventilation is required to avoid toxic or unpleasent fumes. 

*Noise control is required to allow for private discussions and 

examinations, as well as distracting noise from other activities.39 

Health Care Activity Relationships: (see following page) 
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AU user groups rl the school must have access to the health care 

activities in the time of need. Storage is required for the keeping of 

student health records and medical supplies. Service to emergency 

delivery of medical facilities is also required. 

Administration 

Type of Activity: Interactive 

Goupings: Individual and Small Groups 

Administrative activities involve the dally operational duties of 

the school. These activities include all areas of planning and 

operation of the school's curriculum and activities as well as the 

operation of the facilities. The principal of the school is the primary 

director of all school functions and is thereby the head of all 

administrative activities. The administrative staff carries out their 

activities as the principal and superintendent of schools delegate. 40 

Secondary and Terciary Activities: 

Typing Writing Reading Discussion Taking Dictation Meetings 

Filing Collection of School Related Materials 

User Group(s) 

Administrative Starr, Faculty, Students and the Public 
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Boundaries: 

•Lightiq is sufficient for reading, writing and secretarial duties. 

•Noise is controlled to allow for private discussions and meetings. As 

well as from distractions from and between other activities. 

•The adminstrative environment should be reluing and inviting in 

order to allow for openness in discussions between the various 

users.-41 

Administrative Activity Relationships: 

Faculty 

Administrative activities are the central focal point of the school's 

daily operation. Administration requires daily contact with the daily 

operations or all or the schoors user groups. Therefore, access to 

each of these groups is essential. The administration is also the 

school's contact ·point with the community and thus must be 

accessible to this group as well. 

Type or A~vity: Passive and Interactive 

Groupings: Individual and Small Groups 
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Faculty activities involve the daily operations or preparing course 

materials and other teacher related functions. The purpose of these 

activities is to allow the instructional staff the ability to perform 

their tasks in privacy or among other members of the staff. These 

activities also include allowing the teacher to escape the normal class 

routine in order to tate a reluation breat:42 

Secondary and Terciary Activities: 

Grading Reluing Snacking Teacher Conferences Class Prep. 

Parent/Teacher Conferences Listening Socializing 

User Group(s): 

Instructional Starr, Administration and Parents 

Boundaries: 

•Lighting is sufficient for reading and writing. 

•Noise is controlled to allow for private discussions and to avoid 

distractions from other school activities. 

•The faculty activity environment should be comfortable in order to 

encourage a relued and less stressful attitude.43 

Faculty Activity Relationships: 

Faculty and the instructional starr use these activities as a means 

of escape from their normal class duties. Since these activities 

include discussusions with each other as well as administration and 

parents they require accessibility to these other groups. 
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~ Preoeration ADd. Djnjng 

Type of Activity: Interactive and Active 

Groupings: Small and Large Groups 

The preperation and dining of meals in the school is of vital 

importance to the health and well being of all school user groups. It 

is the duty of the school to provide a balanced meal to the students 

while they are in attendance. It is optional for the student as to · 

whether or not he/she choses to dine at the school, bring his/her 

own meal, or to travel, either to home or a restaurant, in order to 

dine. Never the less, the school is still required to provide the 

availability of a meal to the student. Although it is possible that the 

faculty and staff might have their own dining seperately from 

students, it is advisable to allow the various groups to dine together, 

as a means of encouraging student-teacher interchange.44 

Secondary and Terciary Activities: 

Eating Cooking Serving Reading Talking Studying Reluing 

Listening Watching Meeting Socializing Discussion 

User Group(s): 

Students, Faculty and Staff 

Boundaries: 

*Lighting required is sufficient for reading, writing and cooking. 

*Noise control is required so that other school activities are not 

disturbed. 

•ventilation is required to control food preparation related oders. 

•safety in the preparation of food is important. Equipment and tools 

should be handled in such a manner that allows for safety and 

does not promote injuries.45 
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Food Preparation and Dining Activity Relationships: 

Students, faculty and staff all have access to the meals prepared 

in the school. Food prepared is served to those dining from an 

intermediate juncture between the dining and food preparation 

areas. The kitchen administration oversees aU aspects of food 

preparation and food storage as well as deliveries made for food 

preparation. 

Maintenance 

Type of Activity: Active 

Groupings: Individual 

Maintenance of school facilities and equipment is important in 

order to extend the useful life of these facilities and equipment. 

Effective maintenance will not only aid the school financial, but will 

allow the school to keep a positive image for both the school system 

and the community. In the case of technical equipment and other 

items which require high levels ot training should be left to 

· maintenance consultants or manufacturors for repairs and routine 

maintenance. 
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Secondary and Terciary Activities: 

Repairing Constructing Cleaning Replacing Painting 

User Group(s): 

Maintenance Staff 

Boundaries: 

•Lighting throughout the school should be efficient enough to allow 

for routine maintenanc and special repairs. 

•ventilation is required to remove toxic oders and fumes. 

•safety for the maintenance staff should be encouraged and all 

safety precautions and regulations must be followed prior to 

maintenance work or repairs being started. 

Maintenance Activity Relationships: 

' 

'8 A4miflist. 

Maintenance or school facilities and equipment requires that the 

maintenance staff have access to all school activities. The school 

administration works as the intermediary between school activities 

and maintenance activities. 
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IIA.)OI ACTIVITY IBLATIONSBIPS 

Each of the major activities which occur in a senior high school have been 

identified, analized and the relationships within have been determined. At 

this point it becomes essential to identify the relationships between the major 

activities. In order to do so it is necessary to identify what simularities exist 

between the activities. Furthermore, what are the environmental boundaries 

which will impact upotl activity relationships. The user groups of each activity 

should also be indicated as a means of determining the accessibility of the 

activity. 

Matril: (2-A) is to serve as an illustration of these relationships between 

the activities. The relationship diagram is formulated to revel the direct 

relationships shared by activities as well as the connection between none 

related activities. The activity column lists the various major activities which 

occur within the school. The various user groups are identified as either: 

'students, faculty, staff or administration. Environmental boundaries which are 

indicated are light, noise, and ventilation. Each of these boundaries is given a 

rating which indicates the level of control that the activity requires for each 

! given boundary, whether high, medium or low. The type of activity is also 

indicated as either passive, interactive, active, or a combination of these. 

It is important that similar activities be grouped together as much as is 

possible. Activities which share similar curriculum requirements have 

primary relationships in common. Activities that have inherently high 

volumes of noise or other disruptive characteristics must have these 

characteristics controlled, in order that they not disrupt activities where noise 

is a detriment. Activities which require access to the public or service from 

outside the school must be located on the outter perimeters of the school. 

Equipment restrictions also impose upon relationships of activities.46 
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The learning resource activities should form the hub of all school activities. 

It should be highly visible and easily accessible from all other school activities. 

Second in activity priority are the seperate curriculum activity stations. It is 

important to note that these activities must be first considered prior to 

considering eJtracurricular and administrative activities. 47 

The student oommons should act as the intermediary between the high 

priority curricular activities and the eJtracurricular activities. The student 

oommons can serve a transitional point between these activities and the 

administrative, faculty and staff actives as well. Though it may appear that 

undo emphasis bas been placed on student oommons activities, the 

environmental boundaries between all activities impose that restrictive 

measures be taken to seperate passive activities from the active activities . . 

This later group has inherent attributes which would be a detriment to 

passive activities if the two weren't seperated form one another. 
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CONCLUSION aad BVALUATIVB CRITIIIA 

With the major activities of the educational process presented and 

comprehended it is possible to form conclusion and to formulate the 

evaluative aiteria which must be met concerning these activities. The 

educational environment is essentially social, as such it is possible for the 

educational process to be enhanced by the effective design of this 

environment. The goal of this activity study has been to establish a 

comprehensive understanding of those activities which are prevailant in the 

educational process. so that the architect/designer is able to determine the 

most effective and beneficial design solution for the educational environment. 

To enhance the learning process through its environmental design will go 

beyond those who are direcUy involved, it will extend to every facite of their 

lives as well as the lives of everyone they will come in contact with. 

Evaluative Cliteria: 

•The environment, as a whole, should enhance the learning process~ 

•the environmental setting should encourage development of the 

individual to the highest level of his/her ability. 

• Activities are .to be allowed to be conducted freely and without 

restraint or distraction. 

*The relationships within the activities should be encouraged by the 

physical environment to reach their potential. 

*The relationships between the activities should be encouraged by the 

physical environment to reach their potential. 

*Lighting for the activity is to be sufficient as to allow for the efficiency 

of the activity. 
' 

•Noise should be effectively controlled to avoid distractions from or to 

other activities in the educational environment. 
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•ventilation in those acitivities where it is vital should remove those 

elements which are disruptive to the activity. 

•Equipment and material demands should be met without disturbing 

the activity or its educational purpose. 

•the environmental setting of the activity should encourage safety and 

safety procedures. 
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INTJlODUtiiON 

The space summary has the purpose rl providing the designer with the 

needed data in realizing the scope of the project. The listing of the space 

requirements for each of the different types of spaces in the facility as well as 

the number of these spaces allow the designer to accomplish this purpose and 

will allow for the design of a fuctional school facility. 

This program is directed for a student population of 1500. The spaces 

given in this summary are a complete listing of the spatial needs for this 

population. 

CLASSJlOOII JlBQUIIBIIINTS 
Table 4.1 

. Assessing Classroom Requirements 

Subject Percent 1 Enrollment Sections Students/2 Classrooms 

2!Studeats Kcgui.Bd ctm Rcguiad 
English 99 1350 54 Z5 7.7 

-~ 81 1094 49 Z5 7 
Science 65 975 39 Z5 5.6 
Social Stud. 61 915 37 25 5.3 
Health 36 5-«0 22 25 3.1 
Athletics 35 n5 · • 

~ Business 34 510 17 25 2.4 
Music 21 315 • 
HomeEco. 17 255 10 25 1.5 
Art 17 2-«< 10 25 1.4 
p .E.(&.irls) 14 210 • 
P.E.(boys) 13 195 • 
Foreign Laa. 8 120 5 Z5 1 
lndust. Arts 6 90 • Z5 
Drama 3 30 1-2 Z5 1 
Speech 2 30 1-2 Z5 1 
journalism 2 30 1-2 Z5 1 
AutoMech. 2 30 1-2 Z5 1 
•sections vill be accomodatecl vithin the space aiven to that type of activity. 
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The number of classrooms required in a school is dependant on the 

number of students enrolled in a particular portion of the curriculum. Some of 

these courses will only require a classroom in one or two sections of the class 

day. These courses will be held in classrooms which are not being used for 

their typical course outline during those sections of the day.(see Table 4.1) 

Other types of courses require special equipment and therefore require a 

special space in order for these activities to be offered. Thus, the number of 

certain spaces is dependant on the curriculum and not on student 

enrollment.(Note especially Music, Industrial Arts, P.B., and Athletics.) 

FACULTY. ADIIINISriATION AND STAPP UQUIUIIINTS 
Table42 

CUrriculum 

_English 
Math 

Science 
Socw Studies 
Health 

• Business 

HomeEco. 
Art 
Foreign Lan. 
Industrial Arts/ Auto Mech 

Dtama/S,eech 

Journalism 
PE./Ath1etics 
Total 

Faculty Requirements . 

Sections Required 

"' 49 

39 
37 

22 
17 

10 

10 

~ 

Faculty required 
11 

10 

8 

8 

~ 

4 

2 
2 
2 
4 

l 

1 

..H.. 
72 

The faculty requirements were assessed by dividing the ~umber of 

sections required by 5 (the number of sections per day that a teacher cOnducts 

class.) Certain courses required specialized instruction and are provided with 
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an instructor regardless of the number of sections required.(Note Foreign 

Language, Industrial Arts/ Auto Mechanics, Drama/Speech, journalism, and 

P.E./ Athletics in Table .f.2) 

Table 4.3 

Administrative and Staff Requirements 

Position 
Administration 

Principal 

Asst. Prin. 
Secretaries 
Business Mgr. 

Receptionists 
Total 
CounseliAg 

Director 

Counselors 
Total 
Health care 

Nurse 

95 

Reouirement.s 

1 

2 
6 

1 

_L 

11 

1 

..L 
~ 
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Table4.4 

SpaceUst 

• of •of Users S.F./3 S.F./'4 S.F. S.F. 

Space SDKil:l lSDK~ f~&EA SDK~ Submtat I2ta1 

I. Administration 

1. Lobby!Recep. 1 varies 300 ·300 
2. Reaist. Office 1 1-4 100 100 

3. Business ocr. 1 1-4 100 100 

4.1iort.room. 1 1-4 1~ 1~ 

5. Principal orr. 1 1-4 200 200 

6. Asst. Prin. Off. 2 1-4 150 1,., 

7. Secretarial 1 6-8 100 700 

8. Conference 1 varies 1~ t50 
9. Admin. Lounge 1 10 25 ~ 

10. Restroom.s 2 1-3 60 60 

11. Storage 1 1-3 150 1,., 

12. Vault 1 1-2 150 150 

2,460 
-11. Counseling 

1. Director Off. 1 1-3 150 150 
2. Consel. orr. 4 1-3 100 .(()0 

3. Conference 1 varies 350 350 
.f. Reception 1 varies 250 250 
5.Storaae 1 1-2 60 60 

1.210 
Ill Health Care 

1. Nurse's Off. 1 1-3 200 200 
2. Eumination 2 1-3 130 260 
3.CotRooms .. 1-2 40 160 
.f. Restroom 2 1-2 60 120 
5. Yaitin& 1 1-.f 1,., 150 

890 
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•or •or Users SI.I SI.I SI. SI. 

SRac:t SR~U lSR~e ~8r:J!A SRI~ Sybtotal I2ta1 

IV.Fac:uly 

t . tac:. orr. 3l 2-4 no 'ZlO 
2. Fac. Lounae 1 10-3, ~ 87'S 
3. Resttooms 2 1-3 60 120 

6.24l 

V. Students 

1. Commons 1 300 14 4200 
2.Sn.actBu 1 varies 700 700 

3. Resttoom.s (Boys) varies varies varies 121, 

.f. Restroom.s(Girls) varies varies varies 8~ 

6.971 
VI. Learaias Resources Ce.oter 

l.Stacts 1 300 ~ ~ 

2. Periodical Stg. 1 300 ' 1:SOO 

3.Readin& 1 300 1' ~ 

.f. A/V Control 1 1-3 zoo 200 

,5.A/VStg. 1 1-3 250 250 
6. A/V Viewing ' 1-4 50 250 
1. Libr. orr. 1 1-4 200 zoo 
8. Processi.Ds 1 25 10 250 
9. Self Study 1 50 ., ~ .,.a 
VII. Li.n.auaae Arts 

t . Enalish a ~ ~ ~ 

2. Drama/Speech 1 ~ ~ 6~ 

3. For. Lang./jour. 1 ~ 25 6~ 

6.2W 
VIII. Mathematics 

t.Math 7 4375 4.375 
II. Social Studies 

1. Classrooms 6 . 3750 3.7'SO 
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• of •of Users SI.I SI.I SI. SI. 

5oue 5o&eel l511&1 PetaA 5oact 5ybtotal I2ta1 

I . Business 
1. Typing 1 n 30 no 
2. Office Mach.IEDP 1 ~ 

,., 12~ 

3. Classrooms 3 ~ ~ 18~ 

3.87'S 

II. Science 
1. Sceince Labs 6 ~ ~~ 82~ 

2. Classrooms 9 ~ ~ ~~ 

3. Darkroom 1 1-10 300 ' 300 
<t. Plant/Anim&J.R.m. 1 ~-20 800 800 

1-t.m 
III. Music 
1. Instrumental 1 zoo 3~ 7000 

Z. Practice Rooms 10 1--t 60 600 

3.Choral 1 ~0 30 1~00 

<t. Practice Rooms ~ 1--t 60 300 
~. Office 2 1--t 1~ 300 

9,700 

1111. GyJIUlasium 
1. Gymnasium. z vades ~ 10,000 
2.Dressing 2 60 10 1.200 
3. Sho•ersfl'ollots z 60 3 360 
.f. Varisity Dress. 2 30 10 600 
~. Vv. Dressfl'oilets 2 30 3 180 
6. Training Rooms 2 varies 1000 2.000 
7. Laundry 1 varies 1l0 no 
8.Sta. z varies zoo . .(()() 

9.0ffices 3 1-.f ·~ .no 
10.Lobby 1 varies 1~ 1~ 

H. Seating 1 ZOOO ~ 10,000 
12. Public Rest.rooms 2 varies 180 360 

26.950 
IIV.Art 

1. An Studios z z~ 6~ 3no 3.Zl0 
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•or •or users S'£.1 S'£.1 SI. S'£. 
Soace SD&CII lSaace 2!1EA Saa&t SYb~ital lital 

IV .Industrial/Vocational Arts 

1. Electronics 1 n 90 mo 
2. Metal 1 n 120 3000 
3. Auto Mech. 1 n 13~ 33~ 

.(. 'Wood 1 2~ 120 3000 
,.Drafti.D& 1 2l " 13~ 

6. Classrooms ~ 2' 2' 312, 

t6.tn 
lVI. Home Economics 
1.Foodlab 1 n 60 noo 
2. Clothi.nl Lab 1 ~ 60 1l00 
3.Family Livi.ng 1 n ~ 1~ 

.(. Classrooms .. ~ ~ 18~ 

6.tn 
lVII. Auditorium 
t .Lobby l varies ·~ 12~ 

2. Seati.Dg 1 800 8 MOO 
3. Box Office 1 1-.( 1~ 1,0 
.(.Orch.Pit 1 varies 660 660 
~. Projection 1 1-~ ~ ~ 

6.Stqe 1 varies · 1200 1200 
, 7:Dressi.nl Rooms z 30 :50 3000 

S.Sta. 1 1-.( 900 900 
9.Shop 1 varies 2000 2000 
10. Pub Restrooms z varies ~ :500 

16.310 
lVIII. Aquatics 
t . Pool t varies "n "n 
2.Seati.Dg 1 300 ' 1~ 

a.m 
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•or •or Users S:F./ 

Sa~~ Soac:g /Soac:e PeagA 

III. careteria 

1. Dinin& 
Z.Serving 

3.1:itchen 
4.FoodStg. 

~. Dish•ashina 
6. Gubage llu.d. 
7. Rec:eivin& 

S.Offic:e 

JI.FieJdhouse 

t . Dressina 'Rooms 

2. ShoYersnollets 

3. Tl'linin& Rooms 

4. Offices 

5. Equipment Stg. 

UI.Patting 

I. Student 
Z.Faculty 

3. Visitor 

.(.Bus 

1 ~ 11 

1 ~ 1.25 
1 ~ z 
1 ,00 1.3 

1 ~ .6~ 

l ~ .3 

1 ~ .3 

1 1-4 

4 60 30 
4 60 3 

1 varies 

z 1-.( 
2 1-.( 

ror ALNET BUILDING AREA 
Multiplied by Net to Gross Ratio 

Gross Area Added to Bulldina 

TOfALGROSS BUILDING AREA 

300 300 
tOO too 
t6 16 
~ ~ 

100 

S:F.I 

Soac:~ 

no 

1000 

·~ 
~ 

S:F. S:F. 

~ubtotal I21Al 

~~ 

6~ 

1000 

6~ 

m 
t~ 

1~ 

·~ 

7200 

720 

1000 

300 
500 

10~ 

3~00 

~ 

8.~, 

9,720 

171.~ 

I .31 

58.29l 

229.~1 

26«) ---
1-482«) 



•or •or Users SI.I SI.I SI. SI. 

S1~1 SaKes /SD&Ce l!!ma SD&Ct S:~b~t&l I2ta1 

Dll. Outdoor FKilit.ies 

t. Footballnract 1 varies 180000 180000 

z.SeWna 1 3000 ' nooo 
3.Bueba11 1 varies tmoo lmo«) 

4.Seating 1 ~ ~ ~ 

' ·Tennis 12 varies 7200 86400 

6. Practice Fields 1 varies 180000 180000 
766,8 

T<rrALSI'IE AREA 41.4Kres 1.803.384 

less total buildin& area - 229.~1 

Jess .Pat.tial area - l42.CO 

less tot&1 outdoor fKilities area - 766.400 

T<rrALSI'IE AREA TO BE LANDSCAPED 6~.993 
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INTRODUCTION 

The systems performance aiteria for a particular facility is intended to 

provide the designer with data which will influence the facility. The systems 

performance will directly affect the cost of the facility as well as many of the 

design characteristics of the facility. In addition, the systems performance 

aiteria has the intention of pointing out to the designer particular code 

requirements which have a specific affect on the facility and which might be 

otherwise overlooked by the designer. It is not the purpose of the systems 

performance aiteria to instruct the designer in the method of design, but 

rather to simply state the conditions which the design must meet. 

snuCTUU 
The structural system of the school should allow for as much fleiibility 

and convertibility as is reasonable possible to attain. Certain spaces within the 

high school facility will demand a free span of great lengths. These spaces 

include the auditorium, gymnasium, acquatics center and music halls. Each of 

these spaces cannot be interrupted by columns or by any other structural 

membrane. 

The visual focus of the school should be on its academic areas, since the 

purpose of the school is education. Volumes of large areas which are not 

intended to be the visual focus or emphasis of the school should be given 

special consideration to reduce their visual significance. 

The structural system of the school must support the facility against all 

natural forces and environmental conditions which are specific to the site. 

Wind forces to be resisted are 70 mph normal and up to 250 mph when 

associated with tornados. Foundations of the facility must overcome the high 

shrink/swell potential which e1ist on the site as well as overcome all other 

detramental effects which occur due to environmental conditions. 
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The structural system cl the facility must conform to all UBC and local 

codes which dictate performance standards for the facility. The structural 

sy:stem is to be designed for the integration of all other facility systems and is 

to be the method of support for these systems. The structural system is to 

consider aesthetic qualities ol the design and is to reflect the importance ol 

these issues. Materials for the structural system are to regionally available as 

a means ol controlling the costs of the system. 

IHQ.OSUU 

The enclosure system of the facility is the method by which the design 

expresses its visual image. This is to be ol vital concern to the designer in that 

the facility is to reflect a positive image upon both the school system and the 

community as a whole. The functional requirements of the enclosure system 

are dictated by the UBC and local construction codes.1 

Materials and implementation methods selected for the enclosure system 

are to be durable with consideration given to both the initial investment cost 

and the life cycle cost. This later cost should reflect the potential repair as 

. weU as replacement costs. Due to the high volume of traffic and use of this 

facility, it is vital that the designer consider length of material life. Another 

consideration in the selection cl enclosure or finish materials is the potential 

of vandalism which exists within an educational facility. The designer is to 

give attention to this aspect or the facility and must consider its affect upon 

the life cycle and maintenance costs of the facility. 

janitorial services are to located to allow for distributed access to all 

spaces. Spaces which require special janitorial or maintenance services are to 

provide for these services. All facility spaces are to be accessible to the 

required janitorial and maintenance equipment. 
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The enclosure system c:l the facility is to respond to all environmental 

conditions which e:tist on the site. This system is to be considered as a 

cooperative partner with the mechanical and electrical systems as a means of 

controlling the utility and other maintenance costs of the school. The 

enclosure system is to provide proper insulation and other energy 

conservative measures. Furthermore·, the enclosure system is to incorporate 

natural lighting, ventilation, heating, and cooling measures as a supplement to 

the mechanical and electrical systems of the school 

It is important that a school facility have potential for fle:tibillty and 

convertibility designed into its systems. The user needs of the facility will be 

subjected to constant change, whether it be through changing educational 

processes or by changes in the conte:tt of the student enrollment. The 

enclosure system of the facility is to offer this fle:tibility and convertibility to 

the e:ttent to which it does not require detrimental affects upon the other 

'required systems and aspects of the facility.2 

Certain spaces within the facility are capable of serving a duality of 

purpose and it is suggested to the designer that to the greatest e:ttent possible 

. these measures are to be incorporated into the facility's design. The student 

commons is capable of serving as the lobby spaces for both or either the 

gymnasium and the auditorium. Should the design of the facility incorporate 

these measu~es, it is further recommended that the snack bar area of the 

commons act as the concessions services for the gymnasium and/or the 

auditorium. 

Corridors within the facility are also to serve as the student locker areas. 

One locker is to be provided for each student with additional lockers for a 

~tial ten percent (101) growth in the student population.3 This accounts 

for a total of 16 50 lockers to be provided. Due to the additional traffic flow 

burdens which will be created by locating the student lockers within the 
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corridors of the facility, the design of these corridors is to reflect the 

additional widths and other life safety measures that are an essential part of 

the school's design. 

Noise and light within the school are elements in both the efficence and 

the comfort of the facility. It is necessary to control the noise level within the 

school so that it does not become a detriment to the normal class activities and 

practices. Light is important to the daily functioning of all school activities. 

Proper light levels reduce physical strain on the occupant as well as increasing 

his/her sense of comfort within a particular space. <f (For proper light and 

noise levels for the individual spaces see the Detailed Space List.) 

IIICBANICAL 

The mechanical system cl the facility is to provide effective control of the 

environment within. This system is to provide user comfort for each of the 

'individual spaces. Comfort is a necessity for efficient teaching within a school. 

The designer must consider the comfort of the user, not only in terms ol · 

physical setting, but in terms of climate and mental well being as well. The 

1 mechanical system ot the school must respond to these needs. The mechanical 

system of the facility must conform to all UBC, ASHRAB, and any other 

applicable codes.~ 

Constant temperature changes within a given space can be more 

discomforting than constant temperatures that are slightly less than ideaL 

Change of 2-30p are recommended. It is recommended that each space within 

the school have its own controls for the mechanical needs ot that particular 

space. Other factors regarding user comfort are oders which might exist 

within a space. Proper ventilation is required to eliminate objectional or 

harmful oders in all school spaces. Furthermore, proper ventilation is an 

affective means of controlling the spread of respiratory illnesses. 6 
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The mechanical system that is selected for use in this facility is to 

c:onsider life cycle cost for its use. Factors 1.0 be considered in this regard are 

operation, maintenance, replacement, and recoverable cost as well as the 

performance of the system. Another factor to be considered is the 

expandibility c:i the system selected. Should the school system require 

expansion, it is important that the mechanical system have the capability to 

expand as is required? 

Tabte'.ts 
Ventilation Requirements (tfm. per occupant.) 

Soace 'Minimum 

Classrooms 10 
Multiuse looms 10 
Labs 10 
Art-Industrial Shops 10 
Music Rooms 10 
Gymaasiums 20 
Leuniaa Resource Center 7 
Student. Com.m.ons , 10 
Offices 7 
Restrooms 1' 
Locker Rooms 30 
Cafeteria 10 
Corridors 1' 

Table'29 

Air Duct VeJociues(fpm) 

Duct 

lfaiJl Duct 

.Braac.b Ducts 

Branch Risers 

108 

Velocitv 
1006-1300 
600-900 

600-700 

Re~miii~Ad~d 

10-1, . 
10-1, 

to-t' 
10-1, 
1,-20 
~-30 
,_ 7., 

10-1, 
to-n 
20-~ 

<{()-,., 

1,-20 
20-~ 



HLBC'BICAL 

The electrical system or the school is to provide electric power to the 

facility's artificial lighting, outlets, special learning equipment, and all other 

electronic systems within the facility. Power to the mechanical system is to be 

supplied byeither electricity or natural gas. Electrical power is to be supplied 

for use to all outdoor athletic facilities and for normal outdoor electrical uses. 

The service entrance of the electircal supply is to be installed to ensure 

safety and is to located away from potentially high traffic flows. Major service 

panels and controls are to be located and secured to prevent use by 

unauthorized personnel. The panels and controls must, however be 

conveiniently located for normal use by authorized personnel. Emergency 

power is to be provided for circulation and emergency related equipment in 

the case of power shortage or other emergency need. 

telephone and other communication equipment is to be supplied to those 
' 
area which require their use. Telephones are to be provided within all office 

areas and in those areas which allow for student or public use. An intercom 

system is to be supplied to all spaces of normal school functions. The control 

. center of this intercom system is to be related within the administration area 

of the facility. 

IIICBANICAL TRANSPORTATION 

There appears no need for mechanical transportation. However, should 

the designer choose to provide split levels within the facility, elevators for 

handicapped accesss will be required. In such a case, the design and 

implementation of this equipment must conform to all codes and regulations 

which pertain to. the use or such equipment 
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Life Safety 

Life safety measures are vital concerns in the design of a school facility. 

The design and all materials, structural, finish or otherwise, must conform to 

Federal, state and local codes which dictate the life safety measures which are 

to be undertaken. Safety measures are to be incorporated into each level of 

the facility's design. 

Fire safety measures to be incorporated include: Fire etists clearly 

marked and equiped with panic hardware, fire detection and sprinkler system 

hardware installed, fire alarm system which contains a direct interface with 

the community's fire department. I 0 

Another life safety measure to be undertaken in the school's desian is a 

provision for the safety of the users in the case of a natural disaster, such as a 

tornado. There is to be at least one space within the facility, which provides 

ample space for the entire school population, that is below normal ground 
' 

level and· is suffident in its structural and enclosure systems to withstand the 

normal forces that are associated with a tornado. This space is to be located 

centrally within the facility in order to allow for immediate access in the case 

· of an emergency. 

Spaces within the facility are to be accessible to the handicapped as 

outlined in applyiq regulations. Circulation patterns, furnishiqs and 

hardware must conform to all regulator Jaws and codes which dictate design 

access for the handicapped. II 

SBCUKin 

It is important that a school facility maintain a strona system of security. 

There is a high likelyhood that vandelism will occur within the lifespan or the 

facility. The school must have measures which will discourage such behavior 

and limit its damage when it does occur. 
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The exterior of the facility is to be well lighted throughout the site. 

Windows and doors must contain measures taken to forbid illegal entry. 

Storage areas must have security locks with entrance premitted only by 

authorized personnel An alarm system with direct interface with the local 

police system is to be installed into the facility. Those areas which will be 

opened beyond normal school hours are to have security provisions which 

forbid entry into the other portions of the school not open to public access. 
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SPACE SUMMARY INTRODUCTION 

The space summary for this project, is a compilation of 

data in an analytical manner. The space summary is deri

vation from of the activity analysis discussed earlier. This 

space summary quanitativly describes the spaces required to 

house the activities in · this project. 

The derivation from activity to space was accomplished by 

first, deriving spaces directly from the primary activities in 

the facility. The secondary activities thus provided the 

secondary or support ~paces for the primary spaces. 

A 300 room hotel has been selected on the basis of existing 

facilities in the immediate area of the site, and on the 

recommendations of the city of Lubbock. The importanc• of this 

. number selection is that many of the support spaces and space 

sizes, are selected, based on the number of rooms located in 

the facility. The justification for the quanities included in 

this summary, include authoratative texts, and standard 

conventions of similiar facilities. Each space listed has 

these sources numbered as they are found at the end of this 

chapter. 

Intergration, alteration, or elimination of a space or 

spaces is acceptable, provided that all the functions and 

requirements of the activity analysis and the detailed space 

list are completely satisfied. This is an important 

consideration since the activity analysis, space summary, and 

detailed space list are all interelated and you cannot change 

one without affecting the others. 
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DERIVATION PROGRESSION 

Primary Activity/s ~ - ~ Primary Space/a 

Secondary Activity/a 41(E---)• Secondary Space/s 

Fig. 4-1 

DERIVATION Fig. 4-2 

. Activity/s ----~ Primary Space/s -------.Secondary Spac:a/s 

E ntry Loading/Unloading Rest rooms 

R egistration Lobby/Front Desk Bellman's c k. Rm. 

0 rientation 

Guest Living 1---~l Guest Ac:c:omi dati ons 1,_---t Rooms 
I I 

Sleeping Suites 

Corp. Apts. 

Conventions Banquet/Ballroom Prec:onv ention 

Meetings Meeting Rooms A sse mbly 

Banq./B allrm. 

Pant ry 
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Fig. 4-2 cont. 
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SPACE MI. no. Sq. ft./ Ma. of UNIT TOTAl 
CPUBltC HOTELI of occ. DCC. UHlTS sq. ft. sq. ft. SOURCE 

Lobby/Front Office 70+ 13/gutst root 3900 3900 4 

loiding/Unlotding 6 Clrl 400 2400 2400 1,2 

IIOIIRI Rtstr001 7 • 10 1,6/gullt ro01 480 480 4,5 

1ttn1 Rtstrooa 10 Ill 1.0/gutst rooa 300 300 4,5 

Btllun't Chtck Rl. 2 2S 50 so 4 

SUBTOTAL 7,130 

(QUEST ACC~ODATIONSI 

Suitn 2-5 100 60 soo 30000 4 . 

ROOII 2-5 70 22S 350 78750 4 

Corpor1t1 Ap1rt1ents 2-5 140 15 700 10500 4 

SUBTOTAL 119,250 

!CONVENTION SPACESI 

Prtconvtntion IIHIIIIly 120+ - 2.5/tullt r001 1 750 750 l 
I 

Btnqutt/BtllroOI 100+ 15/gunt root 2 4500 9000 3,4 

KttUng Roou 100+ . __ . 151occuptnt 3 1500 4SOO 3 

"••ting Roo• 250+ 15/occuptnt 3750 3750 l 

B1nq./Btllra. Ptntry 3.3/gutst ro01 1000 1000 4 

Btnq./Billra. Stor1g1 1. 3/gunt r001 400 400 4 

llouns R11tr001 6 40 240 240 4,5 

lftns Rtstroot 9 40 360 360 4,5 

SUBTOTAL 20,000 
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SPACE IIAX. no. ·sq. ft./ No. of UNIT TOTAL 
!PUBLIC HDTELl of OCC. occ. UNITS sq. ft. sq. ft. SOURCE 

!FOOD • DRINK SERVICE) 

"•in Dining 280 / 18/dining 111t 5000 5000 1,4 

Printt Dining 50-75 8.3/ptrson 4 625 2500 4 

Coffu Shop 75 .... 13/dining se•t 2 1000 2000 1,4 

Specitlty Rtttlurtnts 75 ... . '"person 2 1125 2250 1,4 

MOHRI Rntroot 6 1/gunt roa 300 300 4 

"•n• R11troot 7 . llguut ro01 300 300 4 

Cocktiil Loungt 50+ 7. 5I gunt root 2 1250 2500 1,4 . 

SUBTOTAL 13,600 

!Non-Public Hottl) 

"•in Kitchen 10-15 301 of dining 3420 3420 . 4 

Aux. Kitch. for Cofftt 2 200 2 200 400 4 

Sptcillty Rtst. kitchtn 5 201 of dining 2 225 450 4 

. stl.ard StortrOOI 3,3/guttt root 1000 1000 4 

BtVtriiQt Stortroot 1.3/gutlt r001 1 400 400 4 

&arbagt Roo• 0,6/gutlt root 200 200 4 

Rtcitving 1.6/guttt root 480 480 4 

&tntnl Stor1gt 1.5/guttt root 450 450 4 

Cold Stonge 1.5/gutst roa 450 450 4 

Banquet Stonge 1.5/guttt root 450 450 4 

Food "gat. Office 175 1 175 175 4 

SUBTOTAL 7,875 
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SPACE ltAI. no. Sq. ft./ No. of UNIT TOTAL 
!PUBliC HOTELI of DCC. occ. UNITS sq.ft. sq. ft. SOURCE 

!INDOOR RECREATIONI 

S.l11ing Pool 320 20/occup&nt 6400 6400 4 

llorkout Ant 15+ / 2/guut ro01 2 600 1200 4 

R&quttbtll Courts 4 200 2 BOO 1600 2 

Pool Lounge 50+ 50% of pool 3200 3200 4 

Shuffltbo&rd 4 142.S/occup&nt 2 570 1140 2 

S1un11 6 10.5/accuptnt 4 64 256 2 

llhirlpools 4 2 100 20 2 . 

1ttn1 Locker R001 20+ 2.1/guut rool 650 650 4 

Moatns Locker Raoa 20+ 2.1/guut roo• 1 650 650 4 

Stange 2 50 100 4 

!OUTDOOR RECREATION! 

Tt11ni1 Courts 16 1800 4 7200 28800 2 

Jogging Track by design 2 

Obllrv&tion lounge 20+ ~ 7. S/ocupant 2 200 400 2 

Equlpatnt Stor1g1 2 100 200 4 

SUBTOTAL 44,196 

tRETAIL/RENTALI 4 

Uni-stK H1ir S&lon 6-8 , 90/ch&ir 500 500 4 

Rthll Shops 20+ 20/accup&nt 8 750 6000 4 

Rttlil Stor1g1 6.6/gu11t roo• 8 250 2000 4 

Stiff Rntrooa 20/accuptnt 8 20 160 2 

SUBTOTAL 8,660 

-83-· 



SPACE MI. no. Sq. ft . / No. of UNIT TOTAL 
!NON-PUBLIC HOTELI of DCC. DCC. UNITS sq. ft. sq. ft. SOURCE 

IADtllNISTRATIONI 

Front Offic:t 6 1.0/gutst roo• 300 300 1,4 

"illigtrl OffiCI !50/occupant 150 150 1,4 

Altistut "•nagtrl Off. 150/accup•nt 1:50 150 

Accounting 3 83/accup•nt 2:50 250 1,4 

Auditing 2 50/occupant 100 100 

Payroll 100/accupint 100 100 1 . 

Ptrtannt1 100/accupant 1 100 100 

Public Rtlationa 100/accupant 100 100 

Purchasing/Sal II 2 100/accupant 200 200 1,2 

Cauuniutiont :SO/accup1nt 50 50 1 

Coftvtntion "•n•gtr 17S/accup•nt 1 17S 17S 

Stcrtttritl/Rtctption 2 100/accuptnt 2 100 200 

"ttting Ro01 20-25 8/occupant 200 200 

Copy Raa1 50 50 2,4 

"•n•g~~~nt Storagt 2 2S 50 

Accounting Stor1g1 25 2S 

6tntnl Storagt so 50 4 

Rtcordt Storagt 1 100 100 4 

Stcurity Office 3 50/occupant 1:50 150 4 

Vault 1 :so so 

SUBTOTAL 2,550 
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SPACE tiAI. no. Sq. ft./ No. of UIIIT TOTAL 
<NON-PUBLIC HOTELI of DCC. occ. UNITS sq,ft. sq. ft. SOURCE 

ISEMERAL SERYICEI 

Houstktrping/Lintn/Sewing 20 3.5/guut r001 1050 1050 4 

L1undry 2-!S 6.6/gullt root 1 2000 2000 4 

Houstkttping Offict 2 !SO/accup1nt 100 100 4 

"'"' E~p. Locttr/Rntroot 50 2.0/guttt root 600 600 4 

hltnt Etp. Locktr/RtttR. 50 2.3/gust root 700 700 4 

Eap. "ttting/Brtlkrooa 100+ 15/accuput 1500 1!500 4 

N1inttn1nct Shop 3 4.0/gutst root 1200 1200 4 . 

Furniturt Stor1gt 3 2.5/gullt roo• 750 750 4 

SUBTOTAL 7,900 

IEIIUIPIIENT SPACEI 

Bolltr Roo• 2 5.6/gutst r001 1700 1700 4 

Tr1nsfar11r Y1ult 1.0/guttt root 300 300 4 

Hot N1ttr Tuk Stor1g1 1 500 500 4 

Eltetricll Clotttl 10 1pr01 25 250 5 

Rtfrtg./Colprnsion Ra. 4.0/gutst root 1200 1200 4 

F1n/Yenttl1tion Root 4.0/guttt root 1200 1200 4 

(SUBTOTAL I 5,150 

IPARKIN61 

Hottl Suttt P1rking 300 1.0/gullt roo• 300 270 81000 1,3 

Con~tntian P&rking 300 1001 of gu11t 300 270 81000 1,3 

Eaploytt P~rking 75 11 of gu11t 75 270 20250 2 

Drivtt 101 of totll 18225 4 

(SUBTOTAL) 184,075 

Not11 H1ndic1pptd ~ · . ing 11 11 of pltking lpiCII 

-85-



SPACE SUMMARY CONCLUSION 

Net Square Footages-

Hotel and Convention spaces 162,610 sq. ft. 

Dining spaces 22,725 sq. ft. 

Recreational spaces 44,796 sq. ft. 

Parking spaces 184,075 sq. ft. 

Gross Square Footages-

The gross square footage& for this project were calculated 

by the formula: 

Gross Area= Net Usable/ % Efficiancy6 

The % efficiencies were found to be1 7 

Hotel and Convention 63% 

Dining 70% 

Recreational 60% 

Parking 85% 

Thutu 

Hotel and Convention spaces 162,610/.63 11:11 258,111 sq. ft. 

Dining spaces 22,725/.70 • 32,464 sq. ft. 

Recreational spaces 44,796/.60 • 74,660 sq. ft. 

GROSS BUILDING AREA 363,235 sq. ft. 

Parking Garage 184,075/.85 = 216,559 sq. ft. 
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INTRODUCTION TO SYSTEMS PERFORMANCE CRITERIA 

The intent of the following section is to analyze user require

ments for building systems, establish performance standards 

for building systems/subsystems, and to integrate building 

subsystems into a coordinated building system.1 The building 

systems and subsystems to be analyzed are identified as: 

STRUCTURAL SYSTEMS 
-Research 
-Presentation 
-General 

PHYSICAL BOUNDARY SYSTEMS 
-Building Enclosure 
-Internal Functional Boundaries 
-Acoustical 

MECHANICAL SYSTEMS 
-HVAC 
-Power 
-Lighting 
-Communications 

LIFE SAFETY 

INTEGRATED SYSTEMS 

The Building Performance Research Unit describes systems as 

being closed or open.2 A closed system can be defined as 

"one in which all the component processes interact only with 

one another and are not influenced by other external processes 

or systems."3 An example of this is a thermostatically 

controlled heating system. 

An open system is one that interacts with or is affected by 

other systems. The point of this discussion is to suggest that 
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"people (and hence the organization to which they belong) 

can be regarded as forming together with their environment a 

set of systems; and that these are goal oriented."4 In other 

words, the researchers and staff of EAARI are all part of an 

open system with the goal of interacting with one another in 

a collaborative manner. The inclusive set of integrated envi

ronmental subsystems must reinforce interactive behavior. 

This reiteration of the previously described criteria for 

interdisciplinary research is necessary to establish guidelines 

for user requirements concerning building systems. Building 

subsystems must accommodate communicative interaction within 

the open system of human participants but at the same time allow 

zones in which solitary meditation or private conversation 

can occur without distraction. 

With this general criteria in mind for user requirements, 

each aspect of building subsystems will be examined on the 

basis of those performance characteristics that will enhance 

communication. Communication includes ''the movement of people, 

things, energy, and information."5 Other building performance 

characteristics will be examined in terms of durability, 

expandability, function, economy, life safety, and efficiency. 
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STRUCTURAL SYSTEMS 

User requirements for structural systems fit into three basic 

functional categories: 

1. Research: laboratories, offices 

2. Presentation: performance, exhibition, lecture 

3. General: library, lounge, administrative, support 

Structural requirements for each category are specifically related 

to user needs in terms of function and the number of persons to 

be accommodated wi thin a functional area. Research areas impose 

strong functional considerations for structural requirements. 

Other areas require structural planning based on the clear span 

that will accommodate the anticipated maximum number of persons 

likely to congregate in that space, especially in the case of 

performance and lecture auditoriums where clear sight lines are 

required.5 Each category of structural system requirements will 

be analyzed on these bases and appropriate performance cri teria 

will be established respectively. 

Research Structural Systems 

The initial user requirements for research necessitate the pro

vision of open concept physics drylab space. 6 This research will 

generally involve short term installations of various types of 

computer interactive electronic media experimentation and produc

tion. The need for open concept, or clear span space, is a 

result of the uncertainty of anticipating spatial requirements 



for permutating configurations of technology and research 

intent.7 
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A compilation of clear span requirements for typical drylab 

research and construction standards provides the basis of choice 

for a clear span of 45 ft. 8 In the interest of future expansion 

and the provision of integrated service systems, structural 

bays will be required to conform to a consistant module. A 

modular bay of 45' 0" by 22' 6" by 15' O" high, based on com

pilation, provides an adequate functional module for the initial 

user needs and the future needs of drylab research for the 

University. A structural bay height of 15 ft. must be maintained 

for the installation of either overhead studio production fix

tures or various configurations of drop ceilings with catwalk 

space for flexible changes in service systems for future research. 

Initial occupancy will require only one floor of research space. 

However, in anticipation of future expansion, resear~h laboratory 

structure must have the capability of expansion for two additional 

floors. This capability must include the addition of required 

enclosed _fire escapes and a utility elevator with a minimum 

long dimension of 8ft . and a maximum load capacity of 4000 lbs .. 

This elevator must also include automatic opening doors for 

handicapped access. 

In the interest of the containment of unpredictable media instal

lations, the previously described structural bays must allow the 

combination of separate bay areas to form larger spaces.9 Each 
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individual bay must also allow div isibility of individual instal

lations in a modular fashion within that module. This will be 

discussed further more appropriately in Physical Boundary 

Systems. As a means of establishing the organization and expan-

sion of modular structural bays, the following plan schematics 

illustrate a range of possible configurations: 

A. Single Loaded Corridor B. Double Loaded Corridor 

// v / .--:-.: · .. ·>.·.:. . ·· .··< ·::·::.: · .. · V/ ·· ···;-· .... :·.-.. ·. _,, .. . .... .. 
~ /~-· _ .. _ .. ·~·-_. _ ... _·-~~·-· -· -··~ .. ·-· ·~ 

~ /; 

C. Double Corridor-Axial Off. D. Single Corridor-Front Off. 

Figure 7-1 Structural Bay Configurat i ons 

C=:J Lab 1:.:- -,..:::-·,:j Office EZZa Serv ice/Vert. Circulation 
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The fol l owing matrix ranks and compares each structural configur-

ation wi th the generic requirements of research. It should be 

noted that user requirements for research office space demand 

t he op t ion of acous t ica l isolat i on from adjacen t activities while 

maintaining visua l links with research and pub l ic spaces, i f 

desired . 

. 
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Rating Legend 

3 More Desireable 
2 Desireable 
1 Less Desireabl e 

Figure 7-2 Criteria Comparison Matrix- Structural Configuration 

It can be determined from the matrix in Figure 7-2 that different 

configur ations of structural bays wi ll affect the integration 

of service flexibility and the economy of structural expansion . 
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It is left to the designer to either choose a structural bay 

configuration on the basis of merit by comparison or to inves

tigate further the possibility of a comparable structural configur

ation that complies with the previously established criteria. 

The choice of a physical structural system must be based on 

aspects of electronics research which impose the potential 

danger of electrical fire. The framing system must also allow 

flexible, economical expansion and provide rigid and durable 

support in the event of natural phenomenon such as tornadoes 

which can produce wind shear forces up to 300 mph. As a further 

note, the structural system must provide stable, vibration free 

flooring which allows the installation and operation of light 

tables for optics experimentation. The floor structure must 

allow for a minimum of 250 lb./ft. 2 live loads, and at the same 

time comply with State and Federal institutiona~ ; sfan4a~ds . 

regarding factors of safety in loading and fire safety. 

As suggested by Peter H. Klein, architect of the Retina Foundation 

for research in Boston, in order to "reserve every possible inch" 

of research space, other facilities such as lecture, library, 

and administrative space must be considered as separate structural 

systems which are not functionally dependent on the previously 

described research structural criteria.10 These separate struc

tural systems are discussed in the following sections. 
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Presentation Structural Systems 

Presentation areas such as the theater/auditorium, lecture hall, 

exhibition hall, and display gallery will typically require a 

clear span structure in order to: 

-Preserve sight lines to centers of activity, 
performance, lecture and exhibition 

-Allow many different possibilities for the 
installation of media events, exhibitions or 
demonstration · 

-Accommodate sufficient numbers of persons 
attending media or performance events with 
respect to the potential audience for indivi
dual spaces (see Space Summary). 

The presentation areas physical structural system must be 

compatible at interfaces with the research and general use 

structural systems. 11 It must also adhere to fire safety as 

prescribed by codes governing state institutional facilities. 

It is not anticipated that presentation and general use spaces 

will require the expansion or live load capabilities of 

research areas, however, the physical structural system imple-

mented for presentation must allow the possibility for expan-

sion. 

In the special case of the media/performance theater and audi-

torium, a long span roof structural system must be chosen on 

the basis of the applicability of acoustic treatments, and 

flexibility in the rigging of lighting and/or video projection 

catwalks. The comparative matrix in Figure 7-3 illustrates and 

compares the characteristics of various long span structural 
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Rating Legend 

3 More Desireable 
2 Desireable 
1 Less Desireable 

Structural System · 

Precast Concrete 
T-System 

Space Frame 

Tensile Structure 

Steel Pratt-Type 
Truss System 

1 2 

1 3 

1 3 

3 3 
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2 1 1 7 

1 1 1 7 

1 2 1 8 

3 3 3 15 

Figure 7-3 Theater Structural System Criteria Comparison Matrix* 

*Criteria compiled from following sources (see notes): 

12. Robinson, (1970). 

13. Hodge, Francis, Edited (1972) . 

14 . Croome, (1977). 
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By comparison it becomes obvious that certain types of struc

ture are inappropriate for theater construction in terms of a 

lack of compliance with desirable criteria. However, the 

designer must feel free to investigate other structural sys

tems that comply with the compiled criteria in a comparable 

if not more desirable fashion. 

Pres~ntation structural systems must comply with state and 

federal institutional standards regarding fire safety, and 

factors of safety for anticipated live floor loads up to 

75 lb./ft. 2 and live roof loads up to 50 lb./ft. 2
• The struc

tural system must also resist tornadic wind shear forces up 

to 300 mph. 

General Structural Systems 

There are no anticipated needs for clear span structural sys

tems in areas such as administration, library, lounge and 

support. However the chosen system must be specifically 

compatible with other integral structural systems at points 

of interface.15 General structural system applications will 

be inherently more variable in size and shape which will 

necessarily demand increased compatibility of structure at 

interface points with more regular structural elements such 

as research areas. Future expansion capability is r equired. 

Physical structural systems for general .space applications 

must comply with state institutional standards regarding fire 

safety and factors of safety for anticipated structural live 



floor loads of 100 lb./ft. 2 and live roof loads up to 50 

lb./ft. 2
• This system must also provide adequate rigidity 

in the event of tornadic wind shear forces up to 300 mph. 

In terms of user requirements, an exceptional consideration 

of structure is required for the archive vault. For reasons 

of function; and most importantly fire safety, it must· be 

specified that typical reinforced concrete fire proof vault 

type construction be implemented. No other type of construc

tion .will be adequate for this function which is anticipated 

to house invaluable artifacts prone to fire damage. 
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PHYSICAL BOUNDARY SYSTEMS 

Physical boundary systems will primarily be examined on the 

basis of user requirements concerning: 

1. Building Envelope 

2. Internal Function 

3. Acoustical 
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The main considerations of physical boundaries are separation 

from exterior elements and division (physical, sensory) of 

interior functional elements . Generally, it should be noted 

that in keeping with the previously described criteria involv

ing interaction among researchers/artists, the Activity Analysis 

discussions of sensory boundary conditions offer parameters 

for physical boundary implementation. Most importantly, the 

holistic internal environment of EAARI, in terms of physical 

boundaries, must maximize human communicative interaction on 

whatever level is possible among or between functional areas 

except for reasons of specific functional requirements, safe ty 

or security that demand a closed physical boundary system. In 

other words, the holistic range of physical boundary systems 

must be thought of as an open system that allows human inter

action with the exception of those restrictions previously 

mentioned. At the very least, the option of visual contact 

must be maintained between spaces where permitted. 



196 

Building Envelope 

For most Texas Tech facilities, typical building envelopes 

are composed primarily of ceramic materials such as brick, 

mission tile and glass. These materials are chosen for reasons 

of contextual precedent, durability and availability. Equal 

criteria must be observed for building envelope characteris-

tics for EAARI without necessarily utilizing the previously 

described materials. 

The main considerations of the building envelope as a system 

in terms of performance criteria are listed as follows: 

-The building envelope must maintain a high degree 
of integrity against infiltration during times of 
extremes in temperature or dust producing wind 
storms. 

-The ex t erior window systems must ~llow natural 
circulation in the event of environmental systems 
failure or zonal preference. 

-For reasons of research integrity, window systems 
must provide integral shading devices within 
herme tical l y sealed thermal air mass barriers to 
prevent the co llect i on of dust that migh t sorm 
on free hanging interior shading devices.l 

-Enve lope systems must employ exterior shading 
devices where solar position mi ght introduce 
undesireable summer heat gain . 

-Envelope systems must be imperviously sealed 
against moisture leakage. 

- Enve lope systems must be compatible with struc
tura l systems at points of interface. 

Internal Function Boundary Systems 

Internal function boundary systems are basically categorized 
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as fixed or moveable. These boundaries must be chosen on the 

basis of the degree of imperviousness required for each indi 

vidual setting. At the same time, it is the difficult task 

of the des i gner to differentiate between the degrees of imper

viousness required for the boundaries of functiona l settings 

as discussed in Activity Analysis, and to determine the maxi

mum degree of imperviousness that will result in a minimum of 

blockage to communication processes . The intended outcome of 

the internal holistic environment with regard to physical 

boundaries is a reiteration of the underlying thesis that 

stresses architecture as a human communication medium . 17 

Fixed boundaries are obviously those that are not anticipated 

to require movement or change. This type of boundary is 

necessary for the enclosure of studio production, support areas, 

media/theatrical performances, research cells, pr i vate offices, 

lounge facilities, mechanical equipment, and most notably 

archive vaults. Fixed, however, does not imply that a boundary 

must be impervious to sensory perceptions, except where required. 

Moveable physical boundaries will be extensively utilized in 

research areas. In this instance, the questions cited by Grif 

fin are that " instead of asking 'How can I improve partitions? ' 

the basic question is, ' What is the best way to divide space?'''18 

to answer this question, the reason for dividing space to begin 

with must be examined . In terms of the anticipated initial 

research to be conducted, divisibi lity within laboratory mo 

dules need not be concerned with acoustical separation except 
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in the case of video and sound production facilities. Divis

ibility within modules will necessarily be concerned with the 

organizational separation of experimental installations of 

unpredictable nature and size without imposing sensory or 

social boundaries within areas of common research concern. In 

this manner, communication processes are unhampered between 

researchers as they work at potentially isolated cybernetic '. 

tasks. 

Acoustical Boundary Systems 

Because of the specialized nature of acoustical boundary re

quirements for electronic media production and presentation 

facilities, acoustical boundaries are examined as a separate 

subsystem from internal functional boundaries. The two types 

of acoustical boundaries required are categorized as fixed and 

variable. 

Fixed acoustical boundaries are required for the almost total 

acoustical isolation of media production, media presentation 

and performance and private offices for scholarly research. 

Other fixed acoustical boundaries include the exterior building 

envelope, research cells, guest scholar quarters, and lounge 

areas. The following table represents the range of criteria 

relating to sound transmission and allowable ambient noise 

as required for EAARI spaces with fixed acoustical boundaries. 

It should be noted that STC (Sound Transmission Class) ratings 

are based on criteria concerning sound transmission character-
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istics of walls between the considered space and the compiled 

. . d . . 1 . h ' d ' 19 ant1c1pate no1se potent1a w1t 1n a Jacent spaces. 

Functional Area STC dbA 

Media Production 60 20-25 
Theater/Auditorium 55 20-30 
Research Areas 45 50-55 
Private Offices 50 40-45 
Administation Offices 40 45-60 
Teleconferencing 50 30-35 
Lounge 40 45-55 
Toilet 50 35-40 
Guest Quarters 50 35-45 
Library 45 40-45 
Lecture 55 35-40 

Figure 7-4 Acoustical Boundary STC and Allowable 
Ambient Noise Criteria20 

All other fixed functional ·boundaries will require a minimum 

STC rating of 38. In the case of physical boundaries such as 

window type walls, it may be necessary to install window sys-

terns that provide evacuated air as · an acoustical barrier. 

Transmission of sound over fixed wall partitions and through 

mechanical ductwork between spaces must be avoided. 

"The auditorium imposes the most exacting acoustical require-

ments" for the unpredictable nature of media presentation and 

performance events that will occur within the facility theater/ 

auditorium.21 The preceeding activity analysis for Presenta

tion (see Activity Analysis) offers parameters for determining 

what the majority of performance variables will constitute in 

terms · of acoustical considerations. The following list repre-
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sents compiled general criteria for theater/auditorium acousti-

cal requirements as borrowed from Acoustics for the Architect, 

by Burris-Meyer and Goodfriend: 

- Stage and house must be acoustically planned 
as coupled spaces. 

-Reverberation is significant and generally should 
be planned for music yet stage and house must allow 
for variations in performance type reverberation 
characteristics. (It is easy to shorten the rever
beration time but hard to lengthen it). 

- Since the ceiling has many cuts (lighting catwalks), 
sound will leak through it unless the enclosure 
above is as quiet as required for the theater. 

-The ceiling must be designed to distribute sound 
evenly by reflection to all the audience, including 
hard and smooth well braced surfaces to avoid reso
nance. 

-The audience must hear the show including words 
in speech and song, at no less than 85% articula
tion without significant diminuation in level, at 
uniform intensity throughout the house, and without 
change in quality. The actor must hear himself. 

-Walls must be shaped to avoid flutter and focussing. 
Back walls must have no concave surfaces. Sound 
absorbent surfaces must be used where necessary to 
stop focus or echo and to achieve desired reverber
ation. 

-Seats must absorb the same amount of sound occupied 
as empty if reverberation is to be independent of 
audience size. 

-Aisles must be covered with sound dampening carpet. 

-House doors must be self-closing and acoustically 
insluated to form sealed vestibular sound locks. 

-Ventilation ducts must be sound attenuating while 
providing maximum necessary capacity at minimum 
air velocity . 

The design objective for the media presentation/performance 



theater are: 

125 

db 43 

Figure 7-5 

Cycles per Second 

250 500 1000 2000 4000 

35 28 23 20 17 

Frequency to Decibel Design Objectives for 
Auditoriums22 
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This criteria represents desirable frequency to decibel ratios 

for sound isolation requirements for theater acoustical systems 

performance. Electroriic equalization of the auditorium will 

be required for electronic media presentations over the house 

speaker system. This will be discussed in the following Commun-

ication Systems section. 

The facility lecture room will not require acoustical consider

ations as precise as those of the theater/auditorium. "The 

lecture room will not have a carpeted floor, but with sound 

absorbent wall panels, a low ceiling, and an audience to ab~orb~ 

sound, a satisfactory reverberation time may be achieved."23 

The essential performance characteristic of both the video pro-

duction and music recording facility acoustical system is acous

tical isolation. If the desir~d sound isolation can be achieved 

without the expense of studio structural isolation from frame, 

structural walls and floors, then it is the option of the de-

signer to plan accordingly. The design objective for acousti-
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cal isolation for various frequency to decibel ratios are listed 

as follows: 

Cycles per Second 

125 250 500 1000 2000 4000 

db 38 30 23 18 15 12 

Figure 7-6 Frequency to Decibel Design Objectives for ·Studios24 

In terms of reverberation, both video production and music stu-

dio facilities must be designed for orchestral music as this 

provides the widest possible variation in sound characteris

tics.25 Other applicable criteria for studio design as borrowed 

from Acoustics for Architects, by Burris-Meyer and Goodfriend 

are as follows: 

-Parallel surfaces must be avoided within the studio 
to optimize sound diffusion. 

-The control room must be sound isolated from the 
studio but visibility must be maintained. 

-Ventilation ducts must be sound attenuating while 
providing the maximum necessary capacity at minimum 
air velocity. 

-Doors must comply with frequency to decibel design 
objectives (Figure 7-6). 

-All variable acoustical partition systems such as 
absorbent or reflective isolation screens must be 
combineable and storable in a modular fashion. 

The specialized requirements and criteria for theater/audita-

rium and studio design can present difficult engineering pro-
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blems that may require the designer to consult a specialist.26 
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MECHANICAL SYSTEMS 

Mechanical systems are broken down into four basic categories: 

1. HVAC 

2 . Lighting 

3. Power 

4 . Communications 

Mechanical requirements will be examined in terms of general 

criteria. Specific individual functional requirements will 

be listed in the detailed space list . General criteria will 

be provided in the interest of meeting life safety, health, 

and general federal institutional standards. Mechanical dis

.tribution and zoning alternatives for research will be exam

ined and comparatively analyzed separately from presentation 

and general use areas .( see INTEGRATED SYSTEMS). 

HVAC 

The HVAC system must be capable of maintaining a constant 

temperature of 68 ° F and a relative humidity of not more than 

30% in various areas where video tape recording equipment might 

be in use . 27 All other areas will require maintenance of a 

constant temperature of 70 ° F and not more or less than 30-50% 

relative humidity, as the established median for zones of hu

man comfort in psychrometric data.28 The HVAC system must 

provide a minimum of 5 air changes/hour/person at 15-45 cfm 

of fresh air/person based on the maximum number of occupants 
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listed for each space (see Space Summary).29 Exceptions as 

well as specifications regarding recirculation of air between 

spaces are listed in the Detailed Space List. 

The mechanical equipment room must incorporate dampening for 

all potential vibration transmission by air handlers or other 

equipment.30 Integration of HVAC systems must have compati

bility and include vibration dampening at points of interface 

with structure and enclosure systems.31 Requirements for noise 

attenuation in HVAC distribution ducts are specified in the 

Detailed Space List. 

The Texas Tech University Physical Plant provides chilled and 

hot water for air handling systems to all campus facilities . 

However, back-up heating and cooling systems will be required 

to maintain the static temperatures requ ired· for the facility 

needs in terms of function and human comfort in the event of 

Physical Plant malfunction . 

Lighting 

Theater, teleconference, video production and music recording 

facilities will utilize only incandescent or quartz type lamps 

for lighting systems so as to alleviate potential noise from 

flourescent ballasts. Specia lized lighting and control systems 

such as stage and studio lighting are specified in the Detailed 

Space List . 

Flourescent lighting systems must utilize ballasts which adhere 



to the following table of acoustic criteria: 

AREA 

Lecture 
Private Research Office 
Guest Artist/Scholar Quarters 
Resource Library 
Administration 
Conference 
Research Areas 
Public and Privat~ Lounges 
Support 

AVERAGE AMBIENT 
NOISE LEVEL 

20-24 db 
26-30 
26-30 
31-36 
37-42 
26-30 
37-42 
37-42 
37-50 

Figure 7-7 Acoustic Criteria for Sel~2tion of 
Flourescent Lamp Ballasts 

BALLAST 
RATING 

A 
B 
B 
c 
D 
B 
D 
D 
D 

It is required that all flourescent. lamp fixtures be mounted 
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by resilient acoustic dampers and that all conduit connections 

to fixtures will be made with flexible connectors.33 All lamps 

utilized must be uniform in color balance and provide adequate 

illumination for task zones as recommended by the British IES 

code.34 All fixture systems must be compatible at points of 

interface with ceiling and drop ceiling subsystems. 

Care must be taken to arrange lighting fixtures for task zones 

so that veiling glare and direct glare from lighting sources 

will not cause discomfort or seeing disability .35 Light i ng 

criteria in terms of recommended footcandles for task areas 

are provided for each area in the Detailed Space List. 

Power 

Power for initial and anticipated future use will require a 

load center type transformer with the ratings indicated in 
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Figure 7-8. 

COOLING AND 
INSULATING MEDIUM 

PRIMARY 
VOLTAGE 

SECONDARY 
VOLTAGE 

MAXIMUM CAPACITY 
3-PHASE BANK 

Air 120, 208, 
240, 480, 
600 

Figu~e 7-8 Transformer Data36 

120, 208, 
240, 480, 
600 

750 Kva 

All electric wiring will require that insulation, conductors, 

fuse amperage ratings/load, connectors, switches and recepta-

cles confo rm with state and federal ins titutional standards 

regarding life and fire safety. This criteria also applies 

to all enclosure elements such as conduit, circuit breaker 

subpanels, switch panels, main breaker and switch panels, june-

tion boxes, switch boxes, fixture enclosures, and meter enclo-

sures. 

An emergency power generator system will be required to operate 

fire alarm systems, exit light ing, egress lighting and provide 

power for research areas in the event of local outages. The 

emergency power system must provide a continuous standby of 

15 kw, 18. 75 Kva at .8 pf, and supply a-c power at 60 Hz with 

a s ingle and three phase capacity ranging from 120 through 

600 v.. The designer must provide the contractor with specific 

wiring and installation instructions. Distribution systems 

will be discussed more thoroughly in the following Research 

Lab Service Distribution section of I NTEGRATED SYSTEMS. 



Communications 

Area requirements for PBX to operator lines and telephones 

are indicated in the Detailed Space List, as well as area 

requirements for closed circuit video system outlets. Video 

monitors listed as wall or ceiling mounted must be done so 

with mounting systems approved by applicable state institu

tional standards, and must be mounted with safety chains in 
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the event of mounting system failure or security breach. Other 

video monitors must be rack or cart mounted. 

All transmission cables between video signal line amplifiers 

and video signal splitters must be rated RG - 6 co- axial. All 

distribution lines from video signal splitters must be rated 

RG-49 co-axial. A tolerance of ±5 db is required for all video 

line amplifier, splitter, and outlet signals. 



209 

LIFE SAFETY 

All building systems and subsystems must comply with applicable 

federal and state institutional standards/codes regarding life 

safety. The following criteria represent particularly perti 

nent items of life safety relative to EAARI f unctional require 

ments as per previously mentioned applicable standards/codes: 

Power: 

Lighting: 

-All electric outlets and receptacles must be 
no - fault grounded. 

-All enclosures, connectors, switches, conductors, 
receptacles, circuit breakers, insulation/insula
tors, all other electrical equipment and installa
tion thereof will comply with all applicable 
standards/codes. 

-All flourescent fixtures must be equipped with 
safety devices that prevent the falling of lamps 
in the event of lamp mount/contact failures. 

Fire Safety: 
-Facility must be equipped with exit lights, emer
gency lights and alarm system placed as required 
by applicable standards/codes and powered by the 
emergency generator in the event of local power 
failure. 

-Facility must be equipped with sprinkler systems 
as required by applicable standards/codes. 

- Facility must be equipped with smoke alarms. 

- All egress circulation, exits, and panic hardware 
must comply with applicable standards/codes. 

Handicapped Access: 
- All public and private access areas on the premises 

of the EAARI facility must comply with applicable 
standards/codes regarding handicapped access. 
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INTEGRATED SYSTEMS 

In the most general sense, all integrated building systems 

must have "detailed" or "worked out" compatibility at points 

of interface.37 For example, the HVAC system must be able to 

pass through structural elements without modification of ei

ther ~ ystem. Many suppliers of various systems coordinate 

their systems with other companies in an effort to standard

ize fastening systems at points of interface between differ-

. ent types of systems.38 The choice of systems that comply 

with this criteria can prevent many potential problems and 

expenses during the construction phase.39 

Presentation and general facilities will typically utilize 

space between ceiling and structure for the distribution of 

all systems. In some cases, such as long span auditorium 

structure, it may be necessary to distribute systems beneath 

the floor, except for those systems necessary to the operation 

of suspended stage lighting catwalks or electronic sound sys

tems. The distribution of all service systems (mechanical, 

electrical, plumbing, communications, etc.) for presentation 

and general areas must be done so in compliance with all 

applicable state and federal institutional codes and standards. 

Distribution of service systems must be accomplished in such 

a manner that repairs and adaptations can be made on one sys

tem without discontinuing the use of another, except for rea

sons of life safety, such as the changing of a lamp ballast 

which might require a momentary circuit breaker . opening. 
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In terms of integrated systems, the primary area of concern 

is the distribution of service systems within research areas. 

The distribution of lab service systems must be accomplished 

in such a manner that repairs, adaptations, and expansion can 

be accomplished in a flexible (non-disruptive to continuing 

research) way.40 In "Laboratories" from Bricks and Mortar-

boards, Asbell quotes architect William Caudill asking his 

client "flexibil:lty for what?" 

Flexibility may mean expandability. A science 
building can be designed to double, triple, quad
ruple in size by extending the building horizon
tally or upward. 

Flexibility may mean providing each discipline with 
services it does not now ·need but may need later: 
various electrical currents, gases, air withdrawal 
for fume hoods, air conditioning. Is the tapping 
of a service to be accomplished by the building 
engineer, or shall it be made so easy that even an 
instructor or responsible student can do it by him
self without delay? 

Flexibility may mean building large labs that easily 
divide into clusters of small research labs, and 
vice versa.41 (without loss of service access or convenience) 

In each case, these defin~tions offer pertinent criteria that 

must be considered in the design of all integrated service sys

tems and their distributipn. The following diagrams (Figure 

7-9) represent potential solutions to the problem of designing 

the distribution of research area service sys t ems . It should 

be noted that the diagrams represent the distribution of serv-

ice systems between two floors as will be required for future 

expansion . 
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Removable Panel 
Computer Flooring 
ser Adaptable Power 

Distribution 
Power Zone 
Lightins Distribution 
Water D1stribUtion 

A. Horizontal Distribution From Single Vertical Mechanical ·Chase 

~ ~ I ~ ~ Corridor v v 
v ~ Vertical Mechanical and 
~ S true ture- v Riser Chase ~ - f- ~ 
v I r/ ~.. r- ~ _( D _([}_ 

Fixed Power Distribution V 'l//N/////// Vr- / '// / - f- r-

~ ~ 
II Air & Gas Distribution - [/f- 1-

v 
~ ~ ........... -glectrical/Power Zone 

I I 111111 ~ v II Ill ........ 11 ~ 

~ Water Distribution 
I I 1111111 I k' r;.. I 11 111111 I II 

ll II HVAC Distribution 
~ 1/ ~ ~ ~~ 

:mv ~ ~ ll ~ Drop Ceiling 
t/. · ' I 1.1 

B. Vertical Distribution From Multiple Integral Lab Chases 

- - - Open Access 

C. Horizontal Distribution From Single Vertical Mechanical 
Chase with Open Access to Service Systems 

Figure 7-9 Research Service System Distribution Zone Alternatives 
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The following matrix rates and compares each service system 

distribution configuration with criteria relating to the gen-

eric requirements of initial and anticipated expanded research. 
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Figure 7-10 Service System Distribution Criteria Comparison 

Alternative C. provides the most flexibility in laboratory 

service system changes and user access for adaptations in 

laboratory power distribution. The computer flooring can 

be lifted in panels which allows user access. Alternatives 

which do not provide this feature will require modifications 

in floor structure for adaptations which will require support 

personnel and more time. 
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Drop ceiling distribution space with integral catwalks for 

support personnel allow flexible adaptations of service 

systems in the sense that changes can be made within the 

mechanical space without disrupting lab activities above or 

below.42 Open ceiling service system access does not allow 

flexible adaptations because all work must be done from with

in the laboratory space. 

Based on criteria rating comparisons, the designer must im

.plement the service system distribution that complies in the 

most desirable fashion or investigate an alternative that 

complies with criteria in a comparable if not more desirable 

manner. The most important criteria for initial occupancy 

is that which allows user adaptations in power distribution 

and also criteria relating to flexible changes in service 

systems, or changes that can be done without disrupting con

tinuing research projects. 
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.INTRODUCTION TO COST ANALYSIS 

In Problem Solving Pena lists the following (Figure 8 - 1) as 

typical cost control items involved in a total project: 

A. BUILDING COSTS SF X COST/SF 

B. FIXED EQUIPMENT (8% of A. ) 

c. SITE DEVELOPMENT (15% of A.) 

D. TOTAL CONSTRUCTION A. + B. + c. 

E. SITE ACQUISITION/DEMOLITION 

F. MOVEABLE EQUIPMENT (8% of A. ) 

G. PROFESSIONAL FEES (6% of D.) 

H. CONTINGENCIES (10% of D.) 

J. ADMINISTRATIVE COSTS (1% of D.) 

K. TOTAL BUDGET REQUIRED (D. and E. - J.) 

Figure 8- 1 Cost Estimate Analysis ! 
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These suggested bases for cost analysis may vary depending on 

the project type and integral functional requirements. The SF 

building cost (A.) must be indexed to the anticipated midpoint 

of construction time in order to account for inflation of 

material, l abor and other costs. SF costs wil l vary to some 

extent with integral functional requirements. Therefore, ap

propriate area or facility type SF costs must be established . 

For the purpose of these analyses, the derived base building 

cost/SF will include lines B. and F. (equipments costs) and 

thus will be included in the Cost Es t imate Analysis . 
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Cost Estimate Analysis Base Assumptions 

Schedule: Construction will beg in September, 1985, with a 24 

month comp letion time ending Sep tember, 1987, and with the 

midpoint of construction occuring in Sep t ember, 1986. 

Site Conditions: The site is virtueally l eve l, and in good 

condition. No demolition is required and no unusual charac

teristics that mi ght impede construction progress or escalate 

costs are anticipated. No on- si t e parking will be required 

since a portion of commuter parking will be dedicated t o EAARI 

as permanent reserved parking space. Presentations and other 

public events will occur after 5:30 p.m. which will allow pub

lic use o f commuter parking. 

Building Area: The total building area is 90810GSF. The break

down of integral facility types requiring different base cost 

cons ide r a t ions is lis t ed under sec tion A. BUILDING COST. 

Equipment : There will be provisions for the futur e installation 

of one fume hood per lab modul e (structural bay) and a freight/ 

passenger elevator in the even t of the addition of research 

floors. 

Energy: Steam and chilled water are provided by the central 

Phys i ca l Plant on campus at no cos t to t he projec t, other than 

cos t s of connections t o these services. 

Proj ec t Funding: Revenue sources for the f und ing of EAARI 
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construction and 9peration will be obtained from private gifts 

and endowmen ts, s tate and federal, and student tuition fees. 

It is anticipated that a great deal of initial funding and 

experimental project funding will be sought f r om private cor -

porations in the interest of the investigation of commercial 

application of electronic media developments.2 This funding 

will include Fellowships for researchers involved in applied 

research. 

Project Revenue: EAARI presentations of media events, perfor-

mances, exhibitions, and paid lectures and conferences will 

generate considerable revenues for the University . 3 It is 

difficult to predict exact figures, however, the following 

table represents an est imated compilation of revenues: 

Annua l Average Annual 
Event Occurence Attendance Rates ($) Revenue ($) 

Media 16 450 3 . 00- 6 . 00 21 ,600- 43,200 

Theatrical 16 600 6.00 - 8 . 00 57 ,600- 76,800 

Lecture 12 180 3.00 - 6 . 00 6,480-1 2,960 

Conferences 2 40 3 . 00 - 9 . 00 240- 720 

To tal : 86 ,480-1 35,760 

Another source of revenue will be from funds acquired from ren -

tal of the teleconference facility to campus groups . It is es 

timated that the t e l econference facility will rent for an 

average of $35 . 00/hour. 4 Other potential sources of revenue 

ar e possible from private corporation royalties that might 
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result from applied research developments.S 
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A. BUILDING COST 

The building cost/SF derived from this section will constitute 

the basis for all other project costs.6 Therefore, it is ne~ 

cessary to establish the appropriate SF cost of each integral 

facility type. Each SF cost figure represents the compiled 

cost of equipment, plumbing, HVAC, electrical, and construction 

labor/material costs. The following table (Figure 8-2) de

picts cost/SF and total cost respectively for each integral 

facility type. 

FACILITY TYPE 

Research 

Presentation 

Ai::chive/Library 

General 

Average Cost/SF 

GSF COST/SF* 

28,897 $83.707 

43,836 52.808 

6,596 63.609 

11,481 48 . 8010 

Total Building Cost: 

=Total Building Cost 

Total Gross SF 

=$5,712,338.50 

90~810 SF 

=$62.90 

Figure 8-2 Cost/SF of Facility Types 

*All costs based on December, 1984 

TOTAL~: 

$2,418,678.90 

2,314,540.80 

418,846.00 

560,272.80 

$5,712 ,338.50 
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As based on initial assumptions, September, 1986 is the mid-

point of construction. Due to escalating costs as a result of 

economic inflation, the average base cos t /SF must be projected 

to that date as a means of balancing rising costs during con-

struction. The Design Cost and Data periodical provides a 

"Cost Projection System with Regional Modifiers."11 The fol

lowing Cost Escalation Index Table inc ludes historical and trenc 

average indexes that provide the means by which the previously 

established base cost can be projected to the midpoint of con-

struction. 

JAN FEB r1AR APR MAY JUN JUL AUG SEP ocr NOV DEC 

1975 85 85 85 87 87 88 91 93 93 93 94 94 

1976 92 92 93 94 94 95 98 99 100 100 101 101 

1977 100 100 101 102 103 104 108 108 109 109 110 110 

§~ 1978 112 112 113 114 115 116 120 120 122 122 123 123 
P::C-' 

~~ 1979 124 125 126 128 129 130 134 135 136 137 138 138 
::t:<c 

1980 138 139 140 142 143 148 149 151 152 153 153 153 

1981 153 153 154 156 157 158 162 162 166 167 168 168 

1982 167 167 168 170 · 171 172 176 178 180 182 183 183 

1983 183 183 184 185 186 ·187 191 194 196 198 199 199 

1984 201 201 202 203 204 205 206 208 210 212 214 12161 
~ 

ffi ~ 1985 221 221 222 223 224 225 226 228 231 233 235 237 

240 242 244 245 246 247 248 250 ~ 256 258 260 ~ <c 1986 

Index table base 1977-100 

Figure 8-3 Cost Escalation Index Table12 



224 

To establish the rate of escalation, the target date index 

(midpoint of construction) is divided by the base cost index 

which provides a multiplier that accounts for escalation based 

on trends. This multiplier is then multiplied by the previ

ously established average base cost/SF to determine the mid

point of construction cost/SF, as follows: 

Escalation Multiplier 

Projected Cost/SF 

Projected Total 
Building Cost 

base cost index 
= 

midpoint of construction index 

= 254 
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= 1.176 

= Index multiplier X base cost/SF 

= 1.176 X $62.90 

= $73.97 

= Cost/SF X Gross SF 

= $73.97/SF X 90,810 SF 

= $6,717,215.70 

The region where construction is to take place must then be 

accounted for. The Cost Projection System provides "Regional 

Modifiers" to be used in conjunction with valuation data.13 

Projected total building costs are regionally ~odified as 

follows: 



Regional 
Cost/SF Modifier 
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= Regional Modifier X Projected Cost/SF 

= 0.8914 X $73.97 

= $65.83 

Regionally Modified Projected Total Building Cost= 

B. SITE DEVELOPMENT 

= Regional Modifier X Projected Total 
Building Cost 

= 0.89 X $6,717,215.70 

= $5,978,322.00 

No unusual conditions are expected to be encountered in site-

work. The cost estimate basis for typical conditions suggested 

by Pena is implemented as follows: 15 

Site Development Total Cost= 

C. TOTAL CONSTRUCTION 

Total Construction 

= 15% X Total Building Cost 

= .15 X $5,978,322.00 

= $896,748.30 

= Site Development + Total Building Cost 

= $896,748.30 = $5,978,322.00 

= $6,875,070.30 
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D. SITE ACQUISITION/DEMOLITION 

The site currently belongs to Texas Tech university and will 

not involve the . necessity for demolition. The anticipated 

removal of the old KTXT antenna is under current considera

tion by Texas Tech and has no bearing on the EAARI cost analy

sis. 

E. PROFESSIONAL FEES 

Professional fees involve the architect and consultant fee 

which is a percentage of total construction costs assessed as 

follows: 

Professional Fees 

F. CONTINGENCIES 

= 6%16 X Total Construction Cost 

= .06 X $6,875,070.30 

= $247,502.50 

Contingency costs are imposed by unforseeable events such as 

construction delays due to weather, change orders, higher pri

ces for construction materials due to labor strikes, and other 

unforeseeable events. Pena suggests that contingency costs 

be assessed as follows:17 

Contingency Cost = 10% X Total Construction Cost 

= .10 X $6,875,070.30 

= $685,507.00 



227 

G. ADMINISTRATIVE COSTS 

Administrative costs involve owner architect transactions, 

document preparation, fee assessments and records, and other 

paperwork . Pena suggests that administrative costs be assessed 

as follows: 18 

Administrative Costs = 1% of Total Construction Cost 

= . 01 X $6,875,070.30 

= $68,750 . 70 

H. TOTAL BUDGET REQUIRED 

The total · budget required is the sum of the previously derived 

costs as based on the building cost projected to the midpoint 

of construction with regional modification . -The following 

table provides a summary of those costs, methods of assessment, 

and the total budget required. 

COST ASSESSMENT TOTAL 

A. BUILDING COSTS 90,810 SF at $65 . 83 $5,978,322.00 
B. SITE DEVELOPMENT 15% of A 896,748 . 30 
c. TOTAL CONSTRUCTION A + B 6,875,070.30 
D. SITE ACQ./DEMO . N/A 
E. PROFESSIONAL FEES 6% of C 247,502 . 50 
F. CONTINGENCIES 10% of C 685,507 . 00 
G. ADMINISTRATIVE COSTS 1% of C 68,750.70 

H. TOTAL BUDGET REQUIRED $7,876,830.50 
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