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Communi ca ti on is important. 

Communication media include the basic standby: language; both 

spoken and written. It has been theorized that man cannot compre

hend abstract ideas or engage i n highly intelligent thought with

out the use of l anguage. 

The media take many forms, some of which are merely technical 
amplifications of l anguage: radio, telephone, phonographs, and 

tape players. 

Others are visual: photographs, sl ides, paintings, and drawings. 

Some media combine both the visual and the audio: television and 

motion pictures. 

These media have generated the electric age. The electric media 

are significant in the increasing homogenination of the world 

culture. They have greatly increased the velocity and quantity 

of information we receive. 

As Marshall McLuhan interprets, the mechanical age is receding. 

We have been plunged into the el ectric age. The Western world 

is imploding following the 3,000 years of the mechanical age ' s 

exploding. 

The mechanical age is composed of what McLuhan terms fragmentary 

and mechanical technologies . . This composition allowed us to 

detach ourselves from many phenomena; our posture could have 

been one of noninvolvement. 



The electric age has terminated this noninvolvement . We are 

involved in the whole of mankind . Electrical speed is bringing 

all social and political functions together in a sudden implosion 

that .has greatly heightened human awareness of responsibility. 

One of the art forms riding the communicative pu l se of the electric 

media is pop music. Yes, Virginia, pop music IS a communicative 

phenomenon. 

Pop music is almost as complex as the el ectric age itself . It 

belongs to everyone and is inf luenced by everything. Its origin 

follows certain historica._l patterns; but i s divergent in sever-al 

sign ifi cant respects. 

Since the turn of the century, each generation has nurtured its 

own musical style. This style is usually in direct contrast with 

the musical traditions of the past and is generall y married to 

a new style of dancing. This new dance is consistently l abeled 
11 wild 11 and 11 abandoned 11 by the respectable elements of society . 

The waltz was considered scandalous when it was first introduced 

at the end of the eighteenth century. The poli te society refused 

to condone such a barbaric dance and were certain the waltz would 

never replace the minuet. The mi nuet was indeed replaced in time, 

and the scandal ous waltz became respectab le. 

A later mus i c style was ragtime. Its dance equivalents were the 

cake walk and fox trot . 

In the 1920's the earthy, vigorous jazz reared its ugly head . 

The "flaming youth" of the time danced the charleston and the 

black bottom. 
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In the l atter half of the 1930 1 s 11 swing 11 appeared in the \'Jake of 

the big band. With it came the jitterbug, the lindy hop, and the 
big apple . 

During the 1940 1 s and 1950 1 s the vogue was the samba, cha-cha, 

and pachanga. 

In each of these cases, the new trend was looked down on by con

ventional people as 11 amora l, degenerate frenzy 11
• 

Little changed when a similiar situation occurred in the l ate 

1950 1 s. Rock-and-roll arrived, bringing with it a new kind of 

dance. It remains today as the dominate sound in pop music. 

The factors creating the birth of rock-and-roll are many and 

complex; and somewhat obscure. 

3 

The embryo can perhaps be found in the late 1930 1 s when jazz was 

absorbed into the big-band sound and lost its spontaneous spirit. 

The big-band 1 s highly polished music lasted through the 1930 1 s, 

1940 1 s, and ha lf the 1950 1 s. Its music became stagnant and less 

interesting once it l ost the creative heart that was rooted in jazz. 

Meanwhile real jazz had returned to small intimate ensemb l e and 

the old New Orleans tradition of i mprovision. This jazz was 

somewhat sophisticated and was not associated with a dance. 

Progressive jazzmen furthered the improvisational art into ex

tremely abstract music. The dance was compl etely forsa ken in the 

interest of sound. 

At this same time rhythm and blues was stirring within the Negro 

community. A country and western style and a Negro gospel sty le 

were developing. A folk music trend was al so beginning to grow, 

mainly on college campuses and coffee houses. 



The evolvement of rock-and-roll from these varying styles was 
slow and gradua l. 
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Jazz was big- band on one hand and esoteri c on the other. Fi nally , 
rhythm and blues burst on the scene--when it absorbed gospel , 
country and western , and folk, it became rock-and-roll, and 
vrns number one. 

The Negroes were the first rock-and-rol l stars. They employed the 
Deep South blues mixed with the mass i ve rhythms of gospe l. 

Next came electric guitars and a generous dose of country and 
western. In the l ate 1940's and early 1950 ' s, Chuck Berry, Bo 

Diddl ey, Muddy Waters, and John Lee Hooker were doing their thing . 
Their records were pl ayed over the air by Negro disk jockeys on 

Negro programs . It soon became apparent that scores of teen-agers 

(Negro and White) were tuning in these programs. 

A Clevel and disk jockey named Alan Freed was al so li stening. He 

began t o play some of these recordings on hi s program and received 
ent husiastic response . He was the first to cal l this music •rock
and-roll 11. Tha t was t he beginn i ng. 

The first important breakthrough came in 1954 when a group ca l led 
the CrovJs had three records ( 11 Huck l ebuck 11

, "Long Gone", and "Pink 

Champag ne'') rocket to the top of the charts. The mus i ca l establish

ment attri buted t hi s popularity to a freak craze . 

Despi te the li mi ted expos ure t hrough the mass med i a, pop music 
continued to grow. The opposition by the establishment vaporizes 
t he myth that rock-and-roll was a synthetic product served to a 
gulli ble publ i c through shrewd and cyni ca l manipu l ation of publ i c 
taste . The truth i s that t he taste makers and manipu l ators fought 

rock-and-roll t hroughout its development, on ly to spri ng to its 

side once it was establ i shed. 
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Television arrived after World War II. and seriously threatened 
the life of radio. The transistorized radio (wh ich could operate 
where the television could not) and rock-and-ro ll combined to 
boost radio 1 s popu lar i ty and, consequently, record sales. 

The magnetic tape recorder made recording technical ly easy , which 
caused the appearance of hundreds of sma ll record compani es. 
Competition was heightened. This development al so aided the 
radio medium. 

The first super-star arrived in 1956. Elvis Pres l ey came out of 
country and western, with a li beral admixture of rhythm and blues , 
and something of the gospel spirit mingled in a wild, emotion 
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charged singing styl e that communicated to teen-agers all over 
the world. 

His "Heartbreak Hotel" was number one on all three lis ts-- country 
and western, rhythm and blues, and pop. Presl ey 1 s popu l arity 
transgressed racial, regional, and ethnic boundari es; and his 
recordings did the same with different categories of pop music . 

Even still, rock-and-roll was considered nothing more than a 
teen-age craze . This new movement received its new dance in the 
form of the •twist 11

, which was popularized by Chubby Checker 
and Joey Dee. This dance had no step and no partner-- one merely 
twisted in time to the music. After the overwhelming popu l arity 
of the twist, the big record companies broke down and began to 
compete for big name rock-and-roll performers. The performances 
thus became more professional and poli s hed. 



The next significant step in pop mus i c's development was the un
precendented i nvas ion from England. The Beatles were an instant 
success with songs and a beat that struck joy into the heart of 
the world. Many English groups fo ll owed suit-- most notably the 
Rolling Stones; and until a short while ago t he Bri t i sh sound 
dominated American radio and popularity charts. 
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From this point pop mus ic has expanded in almost every conceivable 
direction. Bob Dylan popularized fol k-rock , which confronts the 
most significant i ssues of our time. Dylan 's songs have raised rock
and-roll to the level of significant commentary. Although there has 
always been songs of social protest and serious commentary, they are 
now for the first time amo ng the most popular. 

These songs, which are li stened to by mi llions of teen-agers, 
are inspired by and express the highest ideal s. 

There are numerous other express ions of pop music: Mo-Town ' s 
soul music (pure rhythm and blues-- the style that started it al l ), 
acid-rock (utili zes the most modern electronic inovati ons) , raga 
rock (employs the exotic sounds of ancient instruments), fo lk 
rock, and many others being born from the no-holds- barred 
experimentations. 

These experi me ntations are exemplified by Lennon and McCartney's 
usage of varied instruments: the classic string quartet, baroque 
trumpets, the harpsichord, the Indian sitar and tamboura, the 
electric organ, drums, and percussion i~s truments of all kinds, and 
finally the guitar . Pop music combines the earthiness and vigor of 
the earliest jazz styles with the advanced techniques of modern 
el ectronics. 
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Today's pop music is recognized as a vastly significant communi
cati on and cul tural happening. The performers and performances 
of pop music influence the thinking, the conduct, and dress of 
i ts followers (statistically, 40% of its followers are over 
20 years of age). 

Rock mus i c is being used as sound tracks for contemporary socially 
significant motion pictures- - such as "Easy Rider", "Midni ght 
Cowboy", and "Alice's Restaurant". 

Pop music may be here to stay (it has survived an unprecedented 
number of experiments and variations within its realm and remains 
intense ly popular), or a new dynamic generation may give birth 
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to a different form of music. 

Nonetheless its influence will be felt for many years to come , 
just as the influence of old j azz is still being felt today. 
The furth er impl osion of the electric age and its effect on media 
and culture wi ll li ke ly be the strong undercurrent of force that 
will generate a new radical musical development. 



Suggested significant readings concerning pop mus i c: 

Books: THE MEDIUM IS THE MASSAGE by Marshall McLuhan 
POPULAR MUS IC by John Rublowsky 
UNDERSTANDING MEDIA: THE EXTENSIONS OF MAN 

by Marshall McLuhan 
THE WORLD OF ROCK by John Gabree 

Peri odi cal s: 11 Journa l of Popular Culture 11 Summer 1969 p. 23-45 
Winter 1968 p. 517-520 

11 The New Yorker 11 Nov. 15, 1969 p. 211-213 
11 Psychology Today 11 Oct. 1969 p. 42-45 



The recording of the music of the electric age quite naturally 
had a humble beginning. 
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Thomas Edison invented the phonograph in 1877. It owes its 
origin to the electrical telegraph and the te lephone of Alexander 
Graham Be 11. Edi son 1 s approach to the so 1 uti on \'/as de 1 ayed by 
his working tovrnrd a "te lephone repeater"-- that is, to receive 
telephone messages and repeat them at a l ater date. Hence the 
names 11 phonograph 11 and 11 gramophone 11

• 

In the beginni ng the phonograph did not use an electric motor or 
circuit . The first records were cylindrical and covered with 
paraffin paper. Tin foi1 soon repl aced paraffin paper . 

El ectrici ty and t he round , flat record were t he next developments . 
The phonograph served as a mechanical extension of the human 
voice and the new ragtime melodies. The el ectric implosion 
brought immediate popularity to the phonograph as a means of 
entertainment. 

Recording fac il ities did not presume to touch anythi ng so subtle 
as an orchestra until after World War I. The radio of 1924 
fi nally i njected a fu l l el ectric charge in to the world of the 
phonograph . 

The advent of the tape recorder only a few years ago released the 
phonograph from i ts temproary involvment in mechanical culture. 
Tape and the LP record sudden ly made the phonograph a means of 
access to all the music and speech of the world . 
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The tape recorder meant the end of the incision recording and its 
attendant surface noise. The electric hi-fi in 1949 was another 
boon to ·the phonograph business. The hi-fi produced "realistic 
sound", that sound which provided the sensation of having the 
performing instruments "right in the room with you". The hi-fi 
was for music what cubism had been for painting. 

A further development was stereo, or "wrap-around" sound. Stereo 
i s sound in depth, as television is the visual in depth. A depth 
approach to mus i cal experience was germinated. 

Marshall McLuhan comments on this arrival to depth experience : 
"Everybody lost hi s inhibitions about 'hi ghbrow ', and the serous 
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people lost their qua lms about popul ar music and culture. Any-
thing that i s approached in depth acquires as much interest as 
t he greatest matters. Because 'depth' means insight, not point 
of view; and i nsight i s a kind of menta l i nvol vement in process 
that make t he content of the item seem quite secondary . " 

The implosion of the electric age is continuing at an electrical 
vel ocity. The early cameras produced still likenesses only. 
Early motion pi ctures produced visual motion only, no sound . 
The early phonograph only cranked out scratchy sounds . Later 
the process of tape recording vastly improved the record recording 
technique, but still only produced sound. 

Today television and motion pictures exhibit recordings of both 
vis ~ on and sound by means of f il m on audio-visual tape. The electric 
implosion wi ll certainly not stop here-- and pop music will be 
i nvolved . 
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The scientific studi es made by Herman Kah n and Anthony J. Wiener 
reported i n the book THE YEAR 2000 speculate that by the year 
2000 we will have: 

three dimensional photography, illustrations , movies and 
television 

simple, inexpens ive home vi deo recording and pl ayi ng 
practi cal home and business use of "wired" video communication 

for bothe telephone and te l evision-- poss ibly 
including retri eva l of taped materi al from librari es 
or other sources , and rapi d transmission and 
reception of facsimili es {possibly incl uding news, 
library material, commercial announcements, 
instantaneous ma il delivery , and other printouts) 

inexpensi ve (less than $20 .00), long-lasting, very small 
battery operated T. V. receivers 

maintenance free, l ong life electronic and other equipment-- and 
inexpensive worldwide transportation of humans and cargo. 

For my thesis subject I have chosen to design a studio for the 
audi o and visual recording of popu l ar music. The studio's maiden 
operation date i s forseen for the year 1980. 

My as sumption i s that the relatively inexpensive home tape players 
of today will ride the electric impl osion to the development of 
the inclusion of video capabilities. Pop music will naturally 
parall el the devel opment. 



The space requirements for the facility are as follows: 

one large studio suitably fle xible t o accommodat e full 

orchestration or an individual performer 
·two smaller studios wi th a maximum capacity of eight 

performers 

a publ ic seating space accommodating 500 which will be 

used at t i mes for the public viewing of a live 

recording session 
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a public lobby and lounge, including display space and 

restroom facilit i es 
a control room serving all studios, containing a control 

panel (a ~onsole extending approximately 20 
feet in length), monitors, recorders, electronic 

panels, and soundproof gl ass facing each studio 

a private lounge to accommodate approximately 50 employees, 

performers, and guests-- integrated with a food 

and communication concession and restroom facilities 

a conference room for twenty 
three smaller meet ing rooms with a maximum capacity of eight 

a top executive's office with a reception area and a space 

for two secretaries 
three smaller executive offices, sharing the reception and 

secretary area of the top executive office 

a storage space for tape files and electronic equipment 

approximately 1/5 the total square footage of the 

complex (disregarding the 500 capaci ty publi c 

seating space)-- service drive access 

a shop for minor equipment repairs-- service drive access 

parking for 500 automobiles. 
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The operation of the studio will be handled by the following staff : 

the studio director 

three studio engineers (wil l serve as assistant directors) 
one receptionist 
two secretari es 

one audio engineer with two ass i stants 

one visual engineer wi th two ass istants 

three shop workers 

four studio guards 
four food concession employees 

si x general maintenance, custodial, and crewmen 

The basic recording operation of the studio is as foll ows: The 

audio i s recorded separately on 8 track 111 tape . It then undergoes 

the processes of ref inement which include ed iting, electronic 
variances, and re-recording. The finished product is then dubbed 

onto 2~'' audio-video tape, which already contains the video recording . 

This fini shed product i s transmitted to a company for mass production 

and i s then professionally di stributed on the market. 

The envi ronment of the studio shou ld recognize and accentuate the 

varying moods of the varying performances and performers. The moods 

of the studi o should be many. 

This flexibility and transformati on may possibly best be achieved by 

the extensive use of a wide variety of lighting equipment and techni ques . 

The light ing's dy namic or soothing quali t i es can help create these 

var ied moods. Thi s principle is exemplified in the l ight shows utilized 

today in conjuncti on with pop concerts . 
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Lighting should not be the sole consideration in the setting of the 
appropriate mood. The architecture i tse lf must be equally responsive 
and flexible to pop music trends. The excitement and dynamics of 
pop mus i c should be an integra l part, but the softer, more tranquil 
moods shou ld also have expression. 

Suggested significant read ings concerning the development of 
recording techniques, their contempory operation, and their 
promises for the future: 

Books: 

Periodical: 

FROM TI N F@IL TO STEREO by Oli ver Read and 
Walter L. Welch 

MANUAL OF SOUND RECORDING by John Aldred 
THE MEDIUM IS THE MASSAGE by Marsha ll McLuhan 
REPRODUCTION OF SOUND by Edgar Vi ll chur 

MUSIC IN MODERN MEDIA by Robert Emmett Dol an 
THE TECHNIQUE OF THE SOUND STUDIO by Alec Nisbett 
UNDERSTANDING MEDIA: THE EXTENSIONS OF MAN 

by Mars hall McLuhan 

"Studio Internat i onal " April, 1967 p. 200-201 
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Liverpool, England i s t he birthplace of the Beatl es and the home of 
the Mersey-beat that swept t he world in 1963. The Beatles ' 
phenomena l success was closely foll owed by the success of other 

Eng l ish groups from Manchester , London, and the Mi dlands : the 
Ro ll ing Stones, the Ani mals, the Dave Clark Five, Herman's Hermits, 
and Gerry and the Pacemakers. 

Today England remains extremely rich in pop musi c talent. The 
Beatles remain foremost in the spotlight of pop musi c, as do the 
Roll ing Stones. England al so claims other top performers in the 
pop fie ld: the Kinks, the Jimi Hendri x Experience, Donovan, the 
Yardb i rds, Eric Burdon and the Animal s , the Who, the Bee Gees, and 
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the Holli es. 

Before the Beatles Li verpool was known mainl y for soccer, fighting, 
and comedians. It has always been a s igni f icant seaport. In 1830 

the wor ld's first passenger railway started in Liverpool and ten 
years later the Edward Steamship Company sent out the world's first 

ocean liners. Fanny Hi l l was born, fictiona l ly, in Liverpool. 

Today Liverpool has a popul at ion of approximately 730,000. I t is 
a proud, bustl ing city . The inner area (that which lies between 
the city center and the ring of city parks f r om Wa lton Park to 

Princes Park) i s undergoing a process of comprehensive rebu il ding 
that wil l extend over the next 20 years. 

The comprehens ive rebui lding pri ncipl es are contained in the 
Interim Planning Policy Statement and Plan approved by the City 
Counci l in 1965. This document establishes a basic framework 

for the fu t ure growth and development of t he city. In due course, 

t he plan for the city will be revised embodying the more recent 

detai l ed work now proceeding. 
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The suburban rail services will be expanded to form an outer rail l oop 

which wi ll connect passengers with the centra l area. The road network 

will be improved, and bus,rail,and ferry services will be closely 
interl i nked. 

The Lancashire and Merseyside Industrial Development Association is 

eager to attract new construction along the Mersey River: ue lectricity, 

gas, and water supplies are avai l able to meet demands. Excellent 

sites are available• . 

Liverpool' s cl imate i s cool, ra i ny, and has only sparse amounts of 

sunshine. The average temperature for the month of January is 40°F; 

it is 53°F in March and is 61°F in July. Liverpool receives on the 

average of 35 i nches of rain a year, wi th a l ow of 1.9 inches in 

April to a high of 3.7 inches in August. The sun shines 12 hours 

in January, 112 hours i n April, 155 hours in June, 102 hours in 

September, and 18 hours in November. 

Liverpool is the sentimental favor i te for the si te of the studio. 

Its character, t raditi on, and pop musi c history combine for an 

appropriate env ironment and atmosphere. The scale of the project 

will nestle natura lly and comfortably into the scale of the city. 

The city ' s scale is not so large as to render the studio unduly 

insignifi cant, and it is not so smal l as to make it undu ly important. 

A site along t he Mersey ' s edge strengthens t he character of t he 

Liverpool setti ng . The mystical quali ty of the ageless harbor 

ri ver, the mistiness of the sea and fog, and the interesting 

character of the harbor architecture supply a deep and interesting 

sameness of character as a foil for the studio. 



Suggested significant readings concerning Liverpool: 

Books: SEAPORT: ARCHITECTURE AND TOWNSCAPE IN LI VERPOOL 
by Quentin Hughes 

SEAPORTS AND PEOPLE OF EUROPE 
by Addie Clark Harding 
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Periiodical s: 11 Architectural Rev i ew 11 July, 1966 p.33-5 Ap., 1967 p. 296-8 
11 Architectural Forum11 Nov., 1965 p.48-51 
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The studio will be owned by a corporation. This corporation has 
a separate administrative department for each major activity: 

purchasing of r aw materia l s 
manufacturing 
marketing 
finance. 

The Executive Committee includes the President, the Board of 
Directors (with a Chairman of the Board), the department heads 
(who are Vice Presidents), the managing director over activities, 
other lower responsibility officers, and shareholders. 
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The Vice President in charge of purchas ing will be i n charge of the 
actual buying or investing in the studio. The Vice President 
in charge of finance will be in charge of stock and will determine 

if addit i onal stocks must be sold in order to finance the stud i o. 
If so, the stock wil l be put up for sale, and purchased by investors 
who then become stockholders . 

The construction of the studio will conform to the building codes 

now required by the City of Li verpool. 

A precise estimate of cost of the faci li ty would be futile for me 
to attempt to calculate due to the distant operational date and the 
unforeseen cost developments. The mini mum amount of equipment for a 
recording studio today costs approximately $15,000 . A more prefered 
set of equipment would cost approximately $30,000 more (these figures 

were calculated by reference to the October 1, 1968 Harris Intertype 
Corporation Gates price list). 



quotes 



"With the phonograph, vocal exercise will go out of vogue." 

John Phillip Sousa 

Pop mus ic, like other expressions such as comic strips, soap 
operas, Mad, and Playboy, are now being taken serious ly. 

"Do I contradict myself? Very well then, I contradict myself. 
I am large: I contain multitudes. 11 --Wa 1t Whitman 

"Pop art i s a mirror held up to the contemporary condition of man and 
hi s env ironment." 

"Pop music is both an art form and a big business . " 

The music educators conference (a l arge organization composed of 
teachers of music) announced it was endors i ng the teaching of rock 
mush:: i n schools and universities. They recognize it as a "vital 

and we l comed new regeneration force and is invited to assume a 

re~pectab l e position in the American mus i cal culture . Rock has 

evol ved a legitimate new musica l l anguage" . 

The i ndustry has a foolproof measuring stick, one that makes no mis
takes--record sales. So l ong as a producer turns out records that 
sell , he i s a genius and the company cannot do enough for him . Let 
those sa les sl ip, and the genius becomes the goat . The 11 buck 11 stops 

at the producer's desk. He takes the responsibility for success-

and for failure. 



"The atmosphere in the studio is genial and rel axed. Everyone con

cerned is confident that he wi ll perform professionally and more , that 

his competence will be equal to any contingency that may occur at the 

session. There is humorous banter about the mistakes that creep into 

the charts and a running commentary by the musicians as the kinks are 

ironed out. 11 

"The taping process provides considerable l eeway because sections from 

a number of different takes can be cut and spliced together to make 

the finished product. 11 

11The sounds recorded at the session represent the raw material out of 

which the finished record will be processed. This finishing stage is 

done in an editing booth by the producer. 11 

"The extent of modification that can be made in the editing room are 

practical ly endless and represent a vital step in t he over-all pro

duction of a record. Some producers consider this the single most 

important aspect of the creation of a good record. 11 

11 0n.ce the band has been engaged and the session schedules, the next 

step involves the studio . Here the recording engineer is king. He 

sets up the microphones, balances the sound from different orchestra 

sections, arranges the seating and assumes the responsibility for 

getting as true and precise a record of the sounds generated by this 

ta lented coterie on tape as i s electronically possible. 11 



Before a recording sess ion is arranged, before rehearsal s are called, 
before the arrangements are composed, there must be a song. 

AN ARRANGER: Popular mus ic can never be a static form. It is always 

changing and developing. The moving force, however , won 't be found in 
Tin Pan Al ley or the record compan ies. It is generated, instead , by 
nameless kids knocking their brains out in a thousand honky-tonks and 

dance halls across the country, trying to tear a sound up out of their 
guts that will communicate to their audiences. They break all the 
rules, because they never knew them in the first pl ace. Individually 
considered, most of their stuff i s bad, but taken together it pro
vides the moving force tqat keeps popular music alive and jumping . 
It is the job of the arranger, of the pro, to si ft through this crea
tive eruption and pick out the musically valid themes and techniques . 
These pros then polish, refine, and fromal i ze, adding them to the 

li ving language that is popular mus i c. Sometimes we kill them. 

"Every performer has a distinct style and personal ity, and this is 

what you have to work with. These qualities have to be wedded to the 
right material. Finding this material is an important part of the 
producer' s job. A major part of my time i s spent just li stening, 

searching for the right song for the right singer. 11 

"The singer has already gone over the songs to be recorded with t he 

arranger and producer. He knows the tempos, the general turn of 
phrasing and is familiar with the over-all fee l of the arrangements . 

In the preliminary rehearsal , the three peincipals have already 
established the musical out~ines of the session." 



11 Before the arrangements are begun there is a preliminary meeting 

among producer, arranger, and singer. " 

11 At these meetings we discuss the over-all feel of an album, the 

orchestration and the approach to individual songs. After that, 

the arranger is on his own." 

"Once the charts are completed, the three principals meet again. 

At these meetings the songs are carefu lly rehersed. Tempos are 
\ 

determined, phrasings are worked out, and a thorough musical pre-

paration is made prior to the actual record session." 

"Columbia maintains several recording studios in New York as well 

as additional faci liti es in Nashville and Hollywood. One of their 

finest studios, however, is housed in what was once a church on 

east Thirti eth Street in New York . The hi gh ceilings, wooden roof, 

and spacious floor make for excellent acoustics; add the most modern 

recorking equipment available and you have something that comes close 

to being the ideal studio. 11 
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River 

KEY TO CITY PLAN 
1 Car Parks 15 ABC Lime Street Cinema 

2 The Philharmonic Hall 16 Exchange Station 

3 Empire Theatre 17 Central Station 

4 Royal Court Theatre 18 James St Station 

5 Playhouse Theatre 19 Lime St. Station 
6 Everyman Theatre 20 St. George's Hall 

7 ABC Futurist Cinema 21 Mersey Tunnel 
8 Scala Cinema 22 Central Hall 
9 Gaumont Cinema 23 R.C. Cathedral 

10 The Shakespeare Club 24 Liverpool C11y Transport 
11 Odeon Cinema Enquiry Office 
12 Ma1est1c Cinema 25 Anglican Cathedral 
13 Jacey Film Theatre 26 The University 
14 Classic Cinema 27 The Museum 

28 The Central Libraries 
29 The Art Gallery 
30 The Building and Design 

Centre 
31 The lnforma11on Office. 

Municipal Bui ldings 
32 Bluecoat Chambers 
33 Liverpool Stadium 
34 St. John's Gardens 
35 Coronation Gardens 
36 The Town Hall 
37 Royal Institute 
38 Neptune Theatre 
39 St John's Precinct 
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River M. e rs e)1 

KEY TO CITY PLAN 

1 Car Parks 15 ABC Lime Street Cinema 28 The Central libraries \ 
2 The Philharmonic Hall 16 Exchange Station 29 The Art Gallery \ 
3 Empire Thea:re 17 Central Station 30 The Building and Design 

\ 
4 Royal Court Ttieatre 18 James St. Station Centre 

5 Playhouse Theatre 19 Lime St. Station 31 The lnformauon Office. 

6 Everyman Theatre 20 St George's Hall Municipal Buildings 

7 ABC Futurist Cinema 21 Mersey Tunnel 32 Bluecoat Chambers 

8 Scala Cinema 22 Central Hall 33 Liverpool Stadium 

9 Gaumont Cinema 23 R.C. Cathedral 34 St. John's Gardcr.s 

10 The Shakespeare Club 24 Liverpool City Transport 35 Coronation Gardens 
I 

11 Odeon Cinema Enquiry Office 36 The Town Hall 
I 

12 M ajestic Cinema 25 Anglican Cathedral 37 Royal Institute I. 
I 

13 Jacey Fi lm Theatre 26 The University 38 Neptune Theatre I 
14 Classic Cinema 27 The Museum 39 St. John's Precinct 
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City Surveyors 
Town Hall 
Liverpool, Englana 

Dear Sirs: 

Bill Adling 
4601 20th Street 
Lubbock , Texas 79407 

I am a senior majoring in architecture at Texas Tech University. For my 
thesis subject I have chosen to design a facility for ~he audio and video 
recording of pop music to be located in Liverpool . 

Liverpool is my si te beca.lJse of its hi story, character, harbor, scal e , and 
geographical location . I wish to site my facility on the Merseyside among 
the docks in the general vicinity of City Centre. 

I have had great difficulty in obtaining adequate plans and photographs of 
this area. I would greatly appreciate any informati on you could furnish me 
regarding this area. Also any informati on concerning Liverpool' s building 
codes would be most helpful . 

Because I am operating within a limited time schedule, I will gladly pay 
all costs incurred for air mail handling and other procedures. 

Thank you very much. 

Sincerely, 

Bill Adli ng 
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11 February 1970 

Meeting: I gave Mr. Stewart and Dr. Goeldner a copy of ... 

additional rough draft written thesis material (a con

tinuation of the first typed copy) .. 

-12 February 1970 

Meeting: Mr. Stewart read the second supplement of the 

rougb draft written thesis and asked me to elaborate on or 

clarify the following points. 

My comments on lighting for the studios were much too general . 
• Flexibility and artistic control are necessary for effective 

lighting. The incandescent filament light has been the only 

source capable of this flexibility and artistic control. 

Two basic types of lightfixtures are the floodlight and the 

spotlight. The floodlight delivers a wide-angle beam; the 

spotlight delivers a narrow beam. The incandescent scoop is 

a fJoodlight with a very wide beam. A reflector with a para-

. belie shape is built around a lamp base which will take any

. thing from a 750 watt to a 2,500 watt lamp. 

These basic lighting devices are currently used in television 

studios to provide the 75 footcandles to 750 footcandles 

required for color cameras. These devices are combined in 

many varying fashions to create desired lighting on a specific 

subject. A vast amount of different lighting affects is 

achieved by altering the positions of sources, the usage of 

a variety of different reflectors, color filters, and usage of 

lenses. 
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The moods of pop music are many. The studios should be 

sufficiently flexible to enhance these moods~ The space 

will therefore become a living, organic entity capable 

of becoming smaller or larger , capable of closing in on 

itself or opening out to greater spaces. A variety of 

materi-als, shapes, and li ghting will be necessary. A · 

change of scale is desirable . 

The four entities are basically responsible for the pro

duction of a recording. The first is the recording 

group itself. The second is the producer, which is the 

person that i~ artistically aware of what the final pro

duct should be and sees that this is manually accomplished. 

Among contemporary groups there is usually one or more 

group members that handle the producer's responsibility. 

The third entity is the director. Unlike the producer, the 

director is based with the studio-- the producer travels 

with the group no matter which studio is used. The director 

is very familiar with all aspects of his particular studio 's 

operation and capabilities. The last entity is the group's 

agent. He represents the group in financi al matters. He 

schedules the groups professional activities and procures 

financial backing for the group when needed. 

The editing and finishing room will house only the director, 

the producer, and perhaps one or two members of the performing 

group. The splicing and editing equipment is small, approxi mately 

l'-6 11 by 3'-011
• 
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The preview room will serve as a space to reyiew a proposed 

final product. The people involved include only the 

performing group, the producer, the director, possibly a 

few technical assistants and guests-- a maximum capacity of 

15 to .20 persons. 

The video area will have to be extremely flexible. It is not . 
to be a stationary space, always in the same location. A 

multiplicity of vantage points of recording pperations is 

necessary-- this includes different directions and elevations 

of viewing po\nts. 

19 February 1970 

Presentation: My firs t preliminary presentation to a jury 

consisting of Mr. Lockard, Mr. Warren, Mr. Stewart, and 

Dr. Goeldner did little more than familiarize the jury with 

my thesis subject and site. I had no adequate character 

sketches to present . 

I was criticized by Mr. Warren and Mr. Lockard for my specific 

site selection on the Merseyside. They felt that the smell of 

the river and the generally dirty area would be too offensive. 

I attempted to defend the site because of its desired character 

as opposed to a country setting complete with gentle rolling 

hills. 

Mr. Lockard spoke of the excellent recording facilities located 
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in Nashville, Tennessee. He also di splayed a keen awareness of 

contemporary pop music, commenting extensively on the complexities 

and growing problems of pop music production. 

Evidently, the site city of Liverpool was accepted. There were 

no questions directed to the studio's function or operation. 

23 February 1970 . 
Meeting: Mr. Stewart felt my presentation went well with the 

exception of the exclusion of character sketches. I explained 

that I had done some, but what I really needed to say with a 

sketch did not" come through in the ones I had done, so I felt 

it best to not show them. He asked to see them. He complimented 

my functional relationship blob diagram and assured me he under

stood why my specific site is where it is. 

27 February 1970 

Meeting: Dr. Cockshott commented on the polluted condition of 

the Mersey River. He stated that pollution control is well under 

way by the Mersey River Docks and Harbor Authority. Tests are 

run and the results are put in the form of a numerical scale: 

1 being clear water, 10 being the number at which fish cannot 

survive, and any number above 10 indicating a body of water that 

smells. At the present time the Mersey at Liverpool rates 

number 10-- it has no objectionable odor but cannot sustain marine 

life in the form of fish. Manchester, up river from Liverpool, 

until just recently had a pollution problem, but has now been 

reduced to a extent that fish live in Manchester Mersey waters. 
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The situation now existing at Liverpool will improve because of 

the newly organized pollution controls. 

2 March 1970 

Meeting: Mr. Stewart gave me the February 1970 issue of 

"Architectural and Engineering News" for my temporary use. 

The issue deals primarily with sound control: 

5 March 1970 

Meeting: I presented ~opies of my continuing rough draft written 

t hesis to Mr . Stewart and Dr. Goeldner . .. 
of ~ 

O"~ ~: / 14 February 1970 
0 . 

I today received maps and photographs of Liverpool aAa from 

Liverpool's Publ ic Relations Officer. The photographs include 

those of a model of proposed ttVERP Liverpool urban development, 

several views of Pier Head, and other landmarks of Liverpool. 

One_p_l an shows the complex traffic patterns in the vici.ntty of 

my site . 

February 1970 

Meeting: Dr. Goeldner considered my proposed specific site 

and eventually ·stated that he felt I will be all right in 

locating my facility in the proposed location. He first felt 

the site was too high powered, but conceeded it was usable when 

he realized there would be a significant expanse of water 

separating my facility from buildings to the north and south. 



January 16, 1970 

Cl ass Meeting: Mr. Mccutchan advised us to begin to strengthen 

the weaknesses of our program. 

January 19, 1970 

Information: I presented Dr. Goeldner with my original program 

and a copy. 

January 20, 1970 

Cl ass Meeting: Mr. Warren asked us to prepare a cri tical path 

di agram showing a progress i on of and a time schedul e for our 

thesis work for the entire semester. 

January 21 , 1970 
mc-:e t11J~ 
-Met \114~ : My 

the most part 

tmP2E.~EP "'e. 
first meeting with Dr . Goeldner -l"'eveale& that for 

'f>~E:Pt1c;AI.. 
he i s rather sl~ei:>H·e of the worth of pop music in 

particular and the entire pop culture i n genera l. Dr . Goeldner 

feel s that tel ev ision's mass audience seriously injures the 

quali ty of accomplished performers in that an excell ent perfor

mance cannot be repeated because of the initi al l arge scale 

exposure. In keeping with hi s philosophy, he does not at this 

time own a tel ev ision. 

After reading my program, Dr . Goeldner ' s foremost 

questi on was why had I programmed a 1980 completion date for 

my fac il ity . I feel t hat further si gnificance can be added to 

the solu tion if probable deve lopments soon to come are not 

ignored . My research indicates that an inexpensive audio-video 

1. 
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home player will become a reality in the near future . It is my 

feeling that a recording studio that is equipped to merely record 

sound will soon be outdated. 

Dr. Goeldner felt that my future completion date would be used as 

a crutch by me to do anything I wished by saying, 11 Any thi ng can 

happen between now and then. 11 
• But this is not my intension . I 

hope to document a significant amount of the studio's feasibility. 

Today's technology is adequate for a sizable portion of the studio's 

operation; further technological developments incorporated into 

the operation are not wi thout support for their coming exi stance. 

Dr. Goeldner also questioned my statement: 11 The hi-fi was for music 

what cubism had been for painting. 11 My answer fina lly evolved into 

a weak comparison of the heightened emotional qualities paralleli ng 

the two developments. 

Dr . Goeldner mentioned that I should pay particular attention to 

surrounding noises when I site the facility. We agreed that perhaps 

building materi als and design could avoid outside noises as well 

as location . 

The meeting concluded with Dr . Goeldner sayi ng even though he was a 

bit skeptable of my subject matter he wou ld be ··open minded about 

the architectural aspects of the thesis. 
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+4€-t W.H~: Mr. Stev1art revie\'1ed my critical path diagram and as ked 

me to be more specific in what I pl anned to do in the area of 

building technology. He indicated that for what could be foreseen 

my critical path diagram was not unreasonable. 

Mr. Stewart suggested that the studio itself should hold echo to a 

minimum and al l ow any desired echo in the recording to be applied 

electronically . 

January 23, 1970 

Met With: Dr. Goeldner reviewed my critical path diagram and felt 

that I was better prepared to judge it than he. He suggested that 

for my program strengthening I more specifically describe the functions 

of the facility and the persons involved in its functioning. 

He hoped that I would choose a specific site very soon, but if I am 

to fo l low my critical path diagram I will not begin to choose a 

specific site until February 4 or 5. 

Dr. Goe ldner feels that the scope of the functional desi gn of the 

facility is not l arge enough to present a complexity of problems. 

Dr. Goeldner asked me to define the term I borrowed from Marshall 

McLuhan: "implosion" . I experienced a great deal of difficulty in 

trying to express the implications of the term as I perceive them. 

I refered to the singular developments of first the still photograph, 

then the recording of sounds, the mov ing picture, and finally the 
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merging of the distinct developments into today's motion pictures 

and tel evi sion. The point I was trying to make was that many 

separate things were happening during the mechanica l explosion,and 

once these developmen ts began to merge with one another an opposite 

affect was occurring-- an implosion process . 

Meeting: Mr. Stewart concurred with the idea that I shou ld more 

f ully study the functions of the facility and its participants . 

I cheated a l ittl e bit and asked Mr. Stev1art to define "implosion". 

He helped me realize that the term did not apply only to physical 

objects; the term encompasses the intangibl e as well. A collective 

merging of ideas is as much a part of the implos i on as the merging 

of phys i cal deve l opments. The terms "impl osion" and "explos i on" can 

be somewhat identifi ed with the terms "intens ive" and "extensive" 

respectively. A major point is that significant advances are the 

resul t dur i ng both impl os i on and explosion. The two phenomena have 

a rel at ionship to one another that can be described as a natural 

cycli ng . The one i n prominence is strengthened by the one that pre

ceeded it and will make possible that one's reoccurance at a future 

ti me. No one phenomenon exists tot.ally excl usive from the other; rather 

one domi nates the other . 

I bemoaned the fact that I had two radically different advisors. At 

thi s t i me Dr. Goeldner i s thorough ly engrossed in the book 3000 B.C. , 

whil e i t was Mr. Stewart ' s suggestion t hat I read the book The Year 2000, 

whi ch deals with scientifical ly forecasted events . Mr. Stewart also 

recommended wri tings by Marshall McLuhan; Dr. Goeldner cl assifies Mr. 

. --~ 
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Mcluha·n alongside Jeanne Dixon, reportedly a person endowed \vith 

supernatural abi l ities . I did not have the heart t o tell Dr. 

Goeldner that I also believe in Jeanne Dixon's powers, as well as 

Marshal l McLuhan's abiliti es. 

January 27, 1970 

Meeting: I l oaned Mr . Stewart an article entitled "Where Do We ,-

Go From Hear" by John Cul shaw ("Hi-Fi 11 Nov . 1969, page 57) 1vhi ch 

.discussed the possibilities and probabilities of the aud io-video 

pl ayer for home use. The emphasis i s upon the problems of app lying 

the art of opera to the new med ium. 

I discussed the possibi li ty of i ncreasing the public seating capacity 

from 500 to a capacity of between 1500 and 3000. Mr . Stewart felt 

- that 500 people provided an adequate number to establ ish a performer

audience atmosphere . He felt that research might prove hi m wrong, and 

that research would be needed before a· final decision cou l d be made . 

He again stressed the need for more specific information pertaining to 

the operation of the fac ili ty . 

January 29, 1970 

Information : I attended a recording sess ion of a group known as the 

"Colors". The group is recording its th i rd album:, . following up 

previous successes . They are recording in the Second Babtist Church; 

the high ceiling provides the accousti cs needed . . 
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The Colors consists of three performers with three members of a 

separate rock group providing backing for this album. The ins truments 

consist of 4 guitars and drums. Three persons sang simultaneous ly. 

The engineer had limi ted technical capabiliti es because of his 

limi ted equipment. He was only able to record 4 tracks from 4 

mi crophones; in other w0rds he was only able to pick up the sound 

from the electri c guitars through the amp lifi ers and then through the 

microphones. In a studio he would have been able to pick up the 

sound sound di rect ly from t he guitars electronically . Al so the 

engineer did not have the abili ty to spli ce one part of a take to 

another portion of a take; thi s inability made i t mandatory that the 

Colors have a good take from beg inning to end. But even with these 

techni cal limi tations, the engi neer had enough equi pment to record 

with profess i onal quality. 

The recording procedure beg ins after the group has run through the 

number enough that they are satisifi ed to beg in recording takes. After 

the first take i s made it is pl ayed back so as to hear the recorded 

affect. As a result severa l changes are made: one s inger is instructed 

to move closer to the mi ke , another i s to move further from hi s mike, 

and numerous musical changes are decided upon. After several takes, 

playbacks, and adjustments the desired recorded l'@e&:clcel quality i s 

established , and the effort is concentra t ed on hav ing a good take 

from beginning to end. An acceptab le take can sometimes be accompli shed 

within an hour, but some takes require a coupl e of days work. 

- . 
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The atinosphere is a relaxed one. They are all very serious about what 

they are doing, but their manner of going about the work is easy-going . 

They take criticism from each other very well and are remarkably 

tolerant of other's mistakes. Once a good take was completed only to 

learn that the engineer had failed to turn the mikes on (something 

"':: ' that wou ld probab ly never happen agai n) . It would seem hopelessly 

frustrating to make mistakes close to the conclusion of what would have · ~ 

been a good take time and t ime aga i n, but these performers did just 

that but never did their enthus i am lessen . The point I am trying to 

make is that making a good record is a lot of work. 
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February 2, 1970 

Meeting: I spoke wi th Jim Wi l son, a junior arch i tecture major, 

about the functioning of a recording studio. He has recorded in 

severa1 studios, including KXOL studios i n Ft. Worth-Dallas. :'.:i 

~ An anechoic chamber makes the pref ered s tu di o for most recording . 

This stu~io is one which minimizes echo. To help deaden this 

undes ired echo the floor is carpeted, the ceiling height · is usually 

high (approximate ly 15 1
), and the walls are baffled to capture 

I the sound. Microphones are suspended so as to eliminate picking 

up any noise or vibrations from the f l oor. 

The control room must maintain good visibility into the studio . 

For this reason the control room i s often on a hi gher l evel than 

the studio and is always separated by soundproof glass . 

February 4, 1970 

Meeting : I gave Dr. Goe ldner a typed copy of my written t hes i s 

thus far (rough draft) . 

Meeting: Met Dr. Ian Cockshott, an Englishman who has only been 

i n the U.S. a li ttle more than a week. Dr. Goel dner had met him 

previously and had asked him if he would mind talking to me about 

Liverpool. Dr. Cockshott i s from Manchester, about 40 mil es from 

Li verpool. He informed me that there were not only docking concerns 

along the Merseys i de, but comercial and business offices as well. 

He f el t it i s feasible to demolish some buildings al ong the docks 

to provide a site for my faci lity . 
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Dr . Cockshott noted that the area known as •city centre" is interlaced 
J 

vJi th a system of narrow , one-way streets. The streets are winding and 

are bordered closely by two and three floor residences and businesses . 

The streets are one-way because they are so narrow. 

Once one reaches the Merseys i de, the crowding is gone and vistas appear. 

One can get a good view of the Borough of Bi rkenhead across the Mersey. 

Thus the dock area exi sts i n sta~tltA§ significant contrast to the 

sur rounding area. 

A'2E. 'l'E2.'r' 
The buil dings along the Merseyside in this area ~¥0~ old (the first 

dock buil t i n the Liverpool area was in 1715; by 1850 there were many 

docks and warehouses to handl e the booming trade-- mainly the trade of 

r aw cot ton) . The structures are constructed primarily of stone, which 

has been cons i derably bl ackened by time, smoke, and the sea . 

Dr. Cockshott mentioned that Li verpool has a high percentage of Irish 

people who are very proud of the i r city, i ts history, .and its accomplish-

ments. 

The BBC has until j ust recently controlled all radio and te1evis i on in 

Great Britain . One of the f i rst non-BBC rad io stations was established 

in Li verpool. 

It takes only two and one half hours by train between downtown London 

and downtown Liverpool. Liverpool is i n the central part of England. 

It i s a re l atively s imple task to travel to Liverpool from any portion 

of Eng l and; Liverpool is in excellent geographical location for quick 



and easy trips to various seacoast settings, flatland regions, and 

mountainous regions. A video recording crew could choose from a 

significant variety of natural settings all just a short distance 

from Liverpool. 

Dr. Cockshott suggested that I 1<1ri te the City Surveyors in the Town 

Ha ll of Liverpool in the hope that I may obtain more specific data 

concerning my proposed site. 

THE FACILITY AND ITS STAFF 

THE STUDIOS: 

The recording studios are the most important units of the facility. 

When ~ recording is produced, that which is recorded i s not solely 

' an i nstrument or a set of instruments; i t is also a recording of the 

characteristi cs of the parti cular studio . The studio is actually 

an extra member of a recording group. 11 Wi th stringed instruments, 

very l ittle of the sound we hear is directly from the strings; what 

we are actually li stening to is the radiation from a sounding board 

10. 

to which the strings are coupled. And the individual character of the 

instrument depends heavily on the shape and the size of that radiator . 

In the same way, the studio acts as a sort of sounding board to the 

i nstruments: its size and _shape gives character to the music. 11 (from 

Alec Nisbett 1 s THE TECHNIQUE OF THE SOUND STUDIO , page 52) . 

The studi os are to be flexible in size, shape, and finish materials and 

treatment. A degree of adjustability in the studio's audio properties 

i s desirable due to the vastly different and complex array of instruments 



11. 

being used in pop music. The studios can adjust somewhat to better 

comp@ent particular sound characteristics. 

No one is i n the studio besides the performers during a recording 

session. There wi l l be two or three persons in addition to the 

performers helping to set up the i nstruments and other needed 

equipment. The producer and the sound engineer will be ins trumenta l 

i n t he ~~ae4R§- positioning of the microphones. 

Three systems of pl aci ng microphones wil l be used. At times the micro

phone will be mounted on a stand which wi l l have a shock absorber to 

insu l ate the microphone from vi brations which may be carri ed from the 

fl oor . A 11 boom11 may also be used: it i s an upright fitted wi th a 

bal anced crossmember whi ch can be t i lted or f i xed at any ang l e . The 

third method i s t he suspens i on of a mi crophone from above . 

Each studi o will be equipped with audio-video playback apparatus. This 

vi sual playback wi ll al so be monitored i n the control room. This 

apparatus enables the performers to revi ew immedi ately what they have 

j ust done . 

? Li ght leve l s are to have the capacity for exce l lent video recording . 

Lower level s of li ghting are al so to be avai l abl e; as are colored 

li ghts . 



12 . 

The transformation of the artist's feelings and talents into a musical 

expression occurs within the studio . The studios should not merely 

,,; .express technical capability to record; they should aesthetical ly 

~ C' reinforce the energies basic to the creation of pop music . 

THE CONTROL ROOM : 

The control room is the second most i mportant unit within the fac il ity . 

A recording operation involves an audio engineer, sometimes a video 

engineer, two to four assistants, the producer, and a director . The 

producer is usua lly a part of the performing group, sometimes a playing 

member; the director is an employee of the studio . 

The function of the st control unit is to record the r aw productions 

of the group. Recording, dubbing, and rerecording operations are 

accomplished here. 

The equipment includes 2 recorders, numerous gages and moni tors , and 

other electronic equipment~mounted in a console arrangement . 

The control room should provide good visibility into the studio and 

shou ld be compl etely soundproofed. Sound from the stud io is heard 

only through headsets worn by staff members. The headset arrangement 

allows the same control area to serve three studios simultaneous ly 

without interferi ng with one another. 
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THE EDITING AND FINISHING ROO.M: 

After the raw materi al i s recorded in the control room, it is taken to 

the editi ng and finishing room. The splicing and editing processes 

occur here. Once a proposed finished production is accomplished it 

i s taken to the preview room . 

THE PREVIEW ROOM: 

Thi s space serves as the theatre where the product ts shown for 

acceptance. If there is dissatisfaction i n the result, it is then 

determined whether the des i red changes can be accomplished in the 

edi t i ng and fin i sh i ng room oot not; i f not, then they must return 

t o t he studio and contol room . 

OBSERVATION AREAS: 

These areas or area wi l l enabl e vi sitors not invol ved i n the recordi ng 

process to vi ew a recordi ng sess i on i n progress. These wil l be 

soundproofed and equ iped with audio-video pl ayback . 

VIDEO AREA : 

It i s from th is area that any vi deo recording of the recording session 

wil l be accompli shed . It i s t o be cl osely associ ated to the control 

room; but soundproofed from both the studi o and the control room . 

VIDEO STUD IO: 

Th is area wi l l render the vi deo recording of speci al effects. It will 

be closely associ ated with a shop area for the electronic and physical 

preparati on of video materi al and props. 



SURVEY OF CODE REQUIREMENTS 
(Taken from the 1967 edition of the National Building Code) 

I. Occupancy Classification 

A. Assembly 
B. Business 
C. Storage (a gagage) 

II . Special Occupancy Requirements---Garage (exceeding 3,000 sq . ft . ) 
A. Garage shall not be located within or attached to a building used 
for any other occupancy unless separated from the other occupancies 
by walls, partitions, floor, and ceiling of noncombustible material 
with a fire resistance rating of not less than 2 hours 

B. Openings from the garage into spaces used for other occupancies 
shall be provided with approved self-closing fire doors 

C. Floor surfaces shall be of noncombustible material and without 
pits or depressions 

D. Ramps connecti ng floors of garages ---not consi dered as required 
exits---~not necessary to be of fire-resi stive construction 

III. Places of Assembl y 
A. Construction 

1. Theatres of fire-resistive construciton if over 45 ft. hi gh 
~ ·~~ 2. Theatres not to be located within or attached to bu ilding 
of other occupancy unless separated by wall s, floors and ceiling of 
noncombustible material with fire resistance of not l ess than 3 hours 

Assembly not to be located above the second story in a 
building of unprotected noncombustibl e construction 

B. Seating arrangements 
1. Assembly with more than 200 occupants, where rows are pr©vided, 

shall be securely fastened to floor 
2. Number of seats per row (usuall y 14) increased only i t 18 

inch horizontal projection betwaen' n0ws and doorway leading to exit at 
rate of one doorway for every 3 rows of seats 

3. Seats in rows not l ess than 30 inches apart from back to back 
nor less than 27 inches plus t he sum of thickness of back---not less 
than 12 inches from the back of one chair to the front of the one 
behind it 
C. Aisles 

1. Every aisle to l ead to door opening or cross ai sle running 
parallel with seat rows and l eadi ng to door opening onto exit way 

2. Unobstructed width of ai sle accommodating 60 or more occupant s 
not to be l ess than 36 inches 
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3. Unit of width a measure of exit capacity for aisle to be 22 
inches---number of occupants per unit of such width to be 100 for 
assembly on the ground or street floor and 80 for other places of 
assembly 

4. Aisles to be used only for passage to and from seats and 
shall be kept unobstructed at all times 

D. Stages in places of assembly 
1. Enclosure walls 

a. all stages to be sepatate from other parts of the 
building by walls of noncombustible material with fire resistance of 
not less than 2 hours and with openings protected 

b. Separating walls extend from the foundation to at 
least 4 feet above the roof, except when roof is fire-resistive 
construction---walls shall then be carr.ied up tightly against the 
underside of the roof 

2. Doors---all to be connecting with the stage to be equipped 
with approved automatic or self-closing fire doors 

3. Appurtenant rooms 
a. Dressing rooms, scene docks, property rooms, and other 

rooms or compartments appurtenant to the stage, to be separated from 
other parts of the building by partitions of noncombustible material 
of fire resistance rating of not less than 2 hours 

b. Floors and roofs of fire-resistance construction 
c. No openings, other than necessary doorways at stage 

lever, connect such rooms with the rest of the stage 
d. No such room to be over the stage 
e. Dressing rooms to have floors and roofs of fire

resistive construction 
f. Unless ventilated by some windows, dressing rooms to 

be ventilated by a mechanica~ air conditioning or ventilating system 
providing not less than 6 changes of air per hour 

rooms or 
material 

4. 

g. All shelving and closets in dressing rooms, property 
storage rooms shall be constructed of non-combustible type 

Smoke vents 
a. Over stage there is to be provided one or more ven

tilators of metal or other noncombustible material, with movable 
shutters or sash, with aggregate clear area of not less than 1/8 
the area of the stage, to open autCJmatically and instantly by the 
approved heat-actuated devices. If stage does not have rigging l oft 
vent area may be 1/12 the area of the stage---may be operated al so 
manually 

5. Li ghts 
a. Troughs or frames for footlights and border lights 

shall be of noncombustible material 
b. Suspension lines of border li ghts to be of wire for 

at least lO feet from the frames. 
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6. Location of electric switchboard--for the stage, to be accessi 
ble at all times, to be protected by fa lli ng objects and from the storage 
or placing of stage equipment against it 

7. Approved automatic sprinkler systems to be provided under the 
~oof of stage and in all other locations on stage side of proscenium open
ing such as under the gridiron, the rigging loft and fly and tie galleries, 
under the stage, in dressing rooms, scene docks , workshops and storage 
rooms 

IV. Height and Area Restrictions 

A. Limits 

1. Height 
No building to be erected to exceed height nor shall an addi tion 
be made to a building which increases the hei ght beyond the 
l imits of Table 401 except as modi ~ied in section 401.2 

2. Area 
No building to be erected to exceed area nor shall an addition 
be made to a building which increases the area beyond the limits 
of Table 401 except as modified in section 401.3 and Article III. 

B. Height and Area Limits of Buiddings 

Types of Construction 
Fire-Resis t ive---Type A (Height, No Limit) 

1. When considering height, the following appurtenances shall not 
be deemed parts of buildings: tanks and their supports, roof 

·structures, chi mneys, si gns attached to the building, radio and 
television masts, water cooling towers for air conditioning or 
other apparatus, and parapets that do not extend more than 4 feet 
above the roof surface at their point of contact. 

2. For the purpose of considering floor area the following provi sions 
shall be used where applicable: 

a . The f loor area for any story is that enclosed by exterior walls 
or by exterior walls and fire walls. 

b. Loading platforms , sheds and similar stnuctures open on the 
long side and attached to buildings located ou ts ide the fire limi ts 
not to be deemed parts of the buildings if the aggregate area of 
such loadi ng pl atforms, sheds and similar structures does not 
exceed the area limits of Table 401 for bui ldi ngs of same type 
of construction. 

c. Where buildings or parts of buildings of different types of 
construction adjoin without fire wall separation, the aggregate 
area of such bui l dings or par ts of bui ldi ngs shall not exceed the 
small est allowable area for any of the types of construction involved. 
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d. Where 2 or more buildings not of fire-resistive construction 
are connected by enclosed bridges, corridors, tunnels or other 
similar connections and the aggregate area of the buildings so 
connected exceeds the allowable area of any of the buildings, 
openings at each end of such interconnections between the buildings 
to be restricted to doorways or other openings protected by approved 
self;cl osing fire doors . Construction of the bridges, corridors, 
tunnels or other simi lar connections between the bui ldings shall 
be of noncombustible construction or equivalent to the type of 
construction of building having the highest al lowable area. 

3. Height Modifications 

a. Where first floor of a building of unprotec~ed noncombustible 
construction to have fire resistance rating of not less than 2 hours 
or is of noncombustible material and is placed directly on the 
ground, allowabl e height of such building may be increased by 
10 feet. 

b. Bui l di ngs of fire"'·resistive--type B constructi on may be of 
unlimited height proveded those portions of buildings above 85 
feet are used for business or residential occupancies. 

4. Floor Area Modifications 

a. The f l oor area l imits in Table 401 may be increased in accord
ance with following provisions in this section and the increases 
shall each be appli ed to table and then added . 

A. Inside or Outside of Fire Limits Where: 

l . A building equipped with an approved automatic sprinkler system , 
f loor area limits for any story may be increased by 200 percent; 
where average height to roof, or to a fire retardant cei ling does 
not exceed 25 feet in a one story building, floor area li mi ts may 
be increased by 300 percent. 

2. A building has more than 25 peraent of its perimeter fronting on a 
street , public place or publi c way 21 feet or more in width and such 
frontage has the access openings in each story above the basement, 
the limiting areas may be increased by one of the following: 

a. Formula 

I = 
2AF A 

mi nus -
p 2 

in which 

I = increase in area in square feet but shall not exceed A 
A = area limit i n table 401 in square feet 
P = building perimeter in feet 
F = length in feet of the frontage facing on a street, public 

way or public place 21 feet or more in width, unencumbered 
and accessible from the street. 
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b. A building of rectangular shape is erected on a corner lot so 
that 2 of its sides front on a street or on a publi c place 21 feet 
or more in width, unencumbered and access ible from a street, limit
ing areas may be increased by 50 percent . 

c. A building is erected on a lot so that all of i ts sides front 
on a street or on a public place 21 feet or more in width, unen
cumbered and accessible from a street, limi t ing areas may be 
increased by 100 percent . 

B. Outside Fire Limits When: 

1. Bui ldings are of unprotected noncumbustibl e construction and all 
structural members including wall s, columns, piers, beams, girders, 
joists, trusses, fl oors and roofs have fire resi stance rating of not 
less than one hour, area limi ts may be increased by 75 percent. 

2. Outside the fire limits the area limits obtained by the application 
of Table for one story buildings of protected or unprotected non
combustible construction used exclusively for assembly, business, 
or educational occupancies, or combinations may be i ncreased 50 per 
cent. 

3. Outside fire limits, buildings of noncombustible construction, and 
heavy timber construction i n which all wood members are of approved 
fire retardant treated lumber, may be unlimited in area when comp ly
ing with all the following provisions: 

a. Bui ldings of protected noncombustibl e construction shall not 
exceed 2 stories in hei ght without basement, and buildings of un
protected noncombustible construction and of heavy timber construc
tion in which all wood members are of approved fire retardant 
treated lumber shall not exceed one story in hei ght without basement . 

b. Entire building sha ll be equipped with approved automatic 
sprinkl er system except that buildings occupied excl usivel y by 
stock of noncombustible material not packed or crated in combusti ble 
material need not be spri nklered . 

c. A permanent accessible open space of 80 feet shall be provided 
between building wall under consideration and another building on 
the same lot or the nearest line to whi ch building i s or may be 
legally built on another lot. Required 80 feet open space may be 
reduced to not l ess t han 30 feet on one side proviaed building 
wall facing reduced open space is built as a fire wall , not more than 
25 percent of total perimeter in length and there are fire department 
access openings required protected by approved fire doors 

d. Means of egress to be provided in accordance with Article VI. 
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4. Outside fire limits, one story buildings of ordinary construction 
where all wood members of approved fire retardant lumber and roof 
assemblies have been tested and listed by a nationally recogni zed 
testing laboratory as not permitting any greater propagation of 
flame on underside of the roof assembly than a metal deck roof with 
conbustible insulation board mechanically fastened to top of the 
metal deck may be of 100,000 square feet in area when complying with 
all conditions listed above. 

V. Street Encroachments 

A. General--Usually, no part of a building or structure shall project beyond 
a street line or a building line. 

B. Projections Removable--Part of a building or structure permitted to pro
ject beyond a street line or building line shall be constructed that its 
removal may be made without causing the building or structure to become 
structurally unsafe. 

C. Structural Support--No part of a building or structure that is necessary 
for structural safety, shall project beyond a street line or building 
line, but this shall not be deemed to prohibit projection beyond street 
line or beyond building line within street line, to extent of not more 
than 12 inches, of footing of street walls; provided such projecting parts 
of-footings are not less than 8 feet below curb level. 

D. Permissible Projections--Under conditions prescribed and within the limit
ations specified herein, projections shall be permissible, it being under
stood that when a buitding line has not been established street line shall 
control. · 

1. The main cornice, moulded projection at or near top of a wall that 
faces on a street, may project beyond the building line not more than 
3 feet; provided such main cornice is not less than 12 feet above curb 
level at all points. 

2. Cornices of show windows, porches, may project beyond the building 
line not more than 15 inches. 

3. Mou ldi ngs, belt courses, lintels, sills, architraves, pediments, and 
similar projections of decorative character may extend beyond building 
line not more than 4 inches, when less than 10 feet above curb level, not 
more than 10 inches when 10 feet or more above curb level. 

4. Columns, pilasters, and other similar ornamental projections, including 
mouldings and bases, erected for esthetic reasons, may project beyond the 
building line not more than 12 inches. 

5. Rustications and quoins may project beyond building line not more than 
4 inches. 

6. Base courses may project beyond building line not more than l ~ percent 
of width of street but not more than 10 inches in any case; provided they do 
not extend more than 5 feet above curb level. 
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7. A door, when fully open, may project not more than 12 inches beyond 
building l ine. 

8. Marquises at entrances to buildings or structures may extend beyond 
street line and across s idewalk to curb line; provided they are not less 
than 10 feet above curb level at all points, and, within fire limits, are 
constructed of steel and glass or other noncombustible materials, shall 
be securely supported from building or structure and shall be properly 
drained. 

9. Awnings attached to buildings or structures may extend beyond street line 
but not nearer than 18 inches to curb line; provided that they are not 
less than 8 feet above sidewa l k. 

10. Fire escapes on existing buildings as required balconies to exits 
constructed of steel or other noncombustible material, may project beyond 
the building line not more than 6 feet; but not part of such fire escapes 
or balconies shall be l ess than 12 feet above sidewalk; provided that 
nothi ng in this section shall prevent use, in connection with permissible 
fire escapes, of movable stairs to sidewalk, so arranged that they are 
12 feet or more above sidewalk when not in actaal use. 

11. Areaways may project beyond building line not more than 4 feet; pro
vided that every such areaway shall be covered over at street level by 
a grating of approved noncombustible material. 

12. Vaul ts, entirely below sidewalk level, may extend beyond street line 
but not beyond curb line ; provided that vau l t shall be roofed over street 
level by approved masonry, reinforced concrete or steel beams with arches . 

13. Openings in roofs of vaults under street surfaces shall be provided 
with substantial covers of noncombustible materials, flush with top 
surface and constructed to li mit danger of persons slipping. Covers shal l 
be maintained normally closed, and when open for use shall be guarded to 
prevent accidents. 

14. Glass used in vaul t lights shall not exceed 16 square inches for one 
light and sha ll be of an approved design and shape. 

15. Exterior hose connections for f i re extinguishing equipments and fresh 
air inlets project not more than 12 inches beyond building line through 
street wall at least 2 feet above street level. 

E. Permits revocable 

Permission, expressed or implied in the provisions above to construct a 
building or structure to project beyond the street line or building line 
is revocable by the municipali ty. 

F. Limitation 

Nothing shall be deemed to authorize projection beyond the street line or 
building line prohibited by other law. 

G. Existing Encroachments 

Existing parts of buildings or structures project beyond the street line 



-8-

or building line be maintained as constructed until removal is directed by 
municipality. 

• 
MI. Means of Egrees 

' 

A. Application of Article 

l . New Bui ldings 

a. Buildings and structures provided with exit facilities in accordance 
with requirements of article. 

b. No building or structure under construction shall be occupied in 
whole or in part until all exit facilities required for part occu
pied are completed and avai lable for use in case of emergency. 

B. General 

1. Exit Way and Exit Doorway Defined 

a. Exit doorway means doorway opening: directly to exterior; to a 
hori zontal exit; to exit stairway; or simi l ar place of safety. 

b. Exit way means exit doorway or doorways connecting hallways or 
stairways, interior or exterior, horizontal exits . 

2. Number of Occupants 

a. The number of occupants in determining exit requirements ttated 
in application for permit shall not be l ess than t he number ob
tained by dividing the gross area per occupant into the gross 
area of the building or structure or portion thereof considered. 

b. Gross area of i ndividual story shall be determined by computing 
entire area within the perimeter of the outside wa ll s. 

Occupancy 

Garages 
Assembly 
Business 

C. Number of Exi t Ways and Doorways 

TABLE 

l. General--Every story shall have at least one exit way. 

Gross Area Per 
Occupant 

300 sq. ft . 
40 sq . ft. 

100 sq. ft. 

2. Assembly Occupancy--Every story used as assemb ly occupancy for 10 or 
more shall have not less than two separate exi t ways; except single 
exit way for assembly occupancy of l ess than 100 where the distance 
from any point in story to an exit doorway, not more than 50 feet 
and doorway leads directly outside building at grade level . 
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3. Business Occupancy--Every story for 10 or more occupants, not less 
than two separate exit ways, except where total distance of travel 
from any pomnt to the outside of the building is not more than 
100 feet. 

D. Location 

~. Exit doorways, maximum distance from any point in a floor to exit, measured 
along the 1ine of travel does not exceed: 

75 feet for high hazard occupancies 
100 feet for assemb ly 
150 feet for business except that: 

a. Where a f l oor area is subdivided in office buildings, distance 
to exit doorway measured from corridor entrance. 

b. Where bui l ding is protected by sprinkler system. 

c. Principal f l oor of an assembly not more than 21 ioches above 
di stance to exi t doorway increased to 150 feet. 

E. Interior Stairways 

A. Construction and Arrangement of Interior Starrways 

l. Interior stairways sha ll be of noncombustible material inf fire
resistive construction. 

2. All stairways shall have solid treads and risers securely fastened. 

3. Treads and landings shall be adequately supported for length and 
width and surface designed to l imit the danger of slipping. 

4. Starrway shall provide an exitway direct ly to a street, or to an 
exi t ha l lway l eading directly to a street. 

B. 6aclosures 

l. Interior startways connecting two or more stories shall be enclosed . 

2. Interior stairways i n bui ldings l ess than 4 stories shall be enclosed 
in parti t ions havi ng fire ~esistance rating of not less than one 
hour. 

3. An enc losure shall not be required for a flight of stairs from the 
main entrance floor; or a flight of stairs from a mezzanine floor. 

4. The unobstructed width of a stairwey in a required exit way for 
45 or more occupants shal l be not less than 44 inches 

5. Risers shal l not exceed 7 3/4 inches in height and treads not less 
than 9 inches wide. 

a. The use of winders is prohibited 
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6, No flight of stairs shall have a vertica l rise of more than 8 feet. 

7. The length and width of landings shall ae not less than the width 
of stairways. 

8. Stairs shall have guards on any side not having walls. 

a. Flight of stairs is 88 inches, intermediate handrails continuous 
between landings. 

9. The vertical clearance above landing not be less than 7 feet. 

F. Horizontal Exits 

l. Stairways 

a. Each side of horizontal exit shall be at least one interior 
stairway . . 

2. Openings 

a. All doorways or windows within 10 feet of vestibules, used in 
horizontal exits shall be equipped with self-closing ftre 
doors or approved fire windows. 

b. All openings in walls in which horizontal exits are located 
shall be protected in an approved manner. 

c. Swinging fire doors on horizontal exits shall swing with the 
exit travel; there shall be adjacent doorways with signs in
dicating direction of travel. 

G. Exterior Stairways 

l . General 

a. Fire escapes shall be used as means of egress only 

b. Exterior stairways shall be constructed of noncombustible materials. 

2. Glass 

a. Glass used in construction of enclosures of exterior stairways 
shall be wired glass. 

3. Strength 

a. Exterior stairways shall be of suffi ci ent strength to sustain: 

l. A live load of 100 pomnds per square feet. 

2. A concentrated load of 300 pounds upon an area of 2~ square 
feet so located as to produce stress conditions . 
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H. Ramps 

1. General--Ramps used in place of stairways shall be constructed and enclosed as required f or the stairways displaced. Ramps used in exits shall have a slope not to exceed 1 foot in 10 feet and shall be provided with non-slip surfaces. 

2. The hallway or corridor connecting a stairway with the exit doors leading bo the street, or to a court or open space communicating with a street, shall have a clear width of not less than the required width of the stairway served thereby. Where two or more stairways discharge through a hallway or passageway the required width of the hallway or passageway shall be not less than the sum of three-quarters of the aggregate required widths of the stairways served thereby plus the width needed to serve required exit doors opernrngg into the hallway or passageway. 
3. The enclosing walls, floors, and ceilings of exit hallways connecting a required exit stairway to the doorway leading to the outside, shall have a fire resistance rating of not less than that required for the exit stairways which they serve and opemmmg§ in the walls shall be protected by approved automatic or self-closing doors; except that in sprinklered buildings of fire-resistive construction the doorways and eoolosing walls may have panels of wired glass in metal frames. 

I. Doorways 

1. Height 

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

2. Width 

a. The minimum clear width of a door opening shall be not l ess than 28 inches. 

Occupancy 

Assembly 
Business 

Number of Occupants 
Per Unit of 

Door Opening Width 

80 
80 ' 

Where a doorway is divided into two or more separate door openings, each such opening shall be measured separately in computing the number of units of exit width. 

b. Doorways on the street floor opening to the exterior of a building shall be provided with the number of units of door opening width at least equal to: 
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1. Three-quarters of the number of required units of stair width 
from upper floors; plus 

2. Three-quarters of the number of required units of stair width 
from floors below the street floor; plus 

3. The number of units of door opening width required to serve the 
occupants on the street floor as determined in accordance with 
the above. 

e. Panic hardware- - Exi t doorways opening directly to the exterior from 
places of assembly with a capacity in excess of 500 occupants shall 
be equipped with panic release devices operating when pressure of 
not more than 15 pounds is applied. 

J. Maintenance 

1. Physical Condition 

a. Al l required exit ways at al l times be maintained in good, safe, 
useable condition and kept free and clear of obstructions. 

2. Exit signs 

a. All exit doorways shal l be plainly marked by approved exit signs, 
sufficiently illuminated to be readily distmngui shed when floor 
area is occupied. 

b. Enclosed interior stairways and exterior stairways provided for a 
building shal l be marked in a suitable manner to indicated thwy 
are not approved exit ways, but may be marked to indicate the 
extent to which they can be used as means of egrees. 

3. Occupancy Prohibited 

a. No part of a stairway, whether mnterior or exeerior, nor of a 
hallway, covridor, serving in an exit way shall be used for any 
purpose which will interfere with its value as an exit way. 

4. Lightigg 

a. All exits ways shall be illuminated in accordance with the requirements. 

VII. Requirements for Types of Construction 

A. Classification of Construction 

1. Fire-Resistive Construction--Type A. 

B. Extent of Compliance Required 

1. Nothing in code shall require building or structure to comply with all 
of the provisions for given type of construction when a less restrictive 
type of construction is permitted; but no building or structure shall be 
deemed of a given type of construction unless it conforms with all pro
visions of code applying to that specific type. 
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a. All structural members including walls, columns, piers, beams, girders, 
trusses, floors and roofs shall be of approved noncombustible material. 

b. No pipes, wires, cables, ducts or other service equipment shall be 
embedded in required fireproofing of any structural member, nor 
shall this prohibit the installation of service equipment between 
fire resisting ceilings and structural members. 

2. Columns and Piers 

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

3. Rloors 

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

4. Roofs 

a. Roofs shall have a fire resistance rating of not less than 2 hours. 

5. Beams, Girders, and Trusses 

a. Girders and trusses supportmng loads from one floor or roof shall 
have a fire resistance rating of not less than 3 hours. Girders 
and trusses supporting loads from more than one floor or roof shal l 
have a fire resistance rating of not less than 4 hours. 

6. Walls 

a. Bearing and non-bearing walls shall be of approved noncombustible 
material. Interior bearing walls shall have a fire resistance 
rating of not less than 4 hours. 

7. Fire Resisting Ceilings 

a. Ceilings shall be continuous except one electrical outlet bo1 not 
exceeding 16 square inches in area may be installed in cei li ngs in 
each 90 square feet of ceiling area. Noncombustible pipes, ducts, 
additional or larger electrical outlets and other service equipment 
may be installed in fire resisting ceilings only when the type of 
ceiling to ae used has been tested with such equipment i nstalled 
in place and the proportionate area of openings for such equipment 
to be installed in the ceiling does not exceed the proportionate 
area and arrangement of such openings in the assembly tested, and 
no opening is larger than that in the assembly tested. 
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b. Duct openings installed in accordance with paragraph above shall be 
protected by approved fire dampers. 

c. Space above fire resisting ceilings shall be firestopped with approved 
noncombustible material to form areas of not more than 1,500 square 
feet. Steel not thinner than 24 gaage shall be accepted as fire
stopping. 

8. Flooring, Interior Finish Supports and Trim 

a. The floor finish shall be installed according to one of the methods 
below: 

1. Floor laid directly on floor slab. 

2. Floor finish laid on sleepers or screeds with space between floor 
fin$sh and slab filled with noncombustible material unless space 
is firestopped. Sleepers or screeds may be of wood not more 
than 2 inches nominal thickness. 

b. Combustible boards, not more than ~inch thick, be placed under the 
floor finish directly on floor slab or firestopped. 

c. Wooden trim for door or window cas ings, chair rails, picture mouldings, 
and baseboards shal l be backed solidly with noncombustible materi al. 

d. Supporting members for wall or ceiling finish shall be of noncombustible 
material except for furring strips against ooncombustible surface. 

9. Protected Noncombustible Construction 

a. Al l structural members including walls, columns, piers, beams, girders, 
joists, trusses, floors and roofs shall be of approved noncombustible 
material. 

b. No pipes, wires, cabl es, ducts or other service equipment shall be 
embedded in the required fireproofing of any structural member nor 
shal l they be between the required fireproofing and the structural 
member protected if larger than 1 inch in diameter; however, this 
shall not prohibit the installation of service equipment between 
fire resisting ceilings and the structural members protected thereby 
as dovered. 

c. Structura l members i ncluding columns, piers, beams, girders, joists, 
trusses, floors, and roofs shall have a f i re res$stance rating of 
not l ess than one hour. The fireproofing of columns shall be pro
tected against physical damage. 

d. Fire resisting ceilings used to provide the r~quired fire ress$tance 
ratings for structural members shall comply with section. 



-15-

e. Bearing and non-bearing walls shall be of approved noncombustible 
materials. Interior bearing walls shall have a fire resistance 

Horizontal 
Separation 

Over 3 to 
20 feet 

rating of at least 2 hours . The fire resistance rating requirements 
of each exterior wall and the maxi mum allowable percentage of windows 
to wall area in any story, except in the first story facing a street 
or public place, shall be as shown in Table for the horizontal separa
tions indicated. Structural members located outside of, or part of 
any exterior wall shall have the f ire resistance rating required for 
a bearing wall. 

TABLE 

Exterior 
Bearing Walls 

Exterior 
Nonbearing Walls 

Minimum Fire 
Resistance Rating 

Maximum % of Minimum Fire 
Resistance 

Rating 

Maximum 
Window to wall area % of window 

to wall area 

2 hours 20% 2 hours 

l. Where there are 2 or more buildings on the same lot and the 
total area of the buildings does not exceed l ~ times the allow
a~le area of any one of the buildings no fire resistance ratrnng 
is required for the nonbearing portions of the exterior walls 
of these buildings that face each other . 

30% 

2. Openings in exterior walls shall be protected in accordance with 
section and vertical separation between ppenings in exterior 
walls shall be provided in accordance with section. 

3. Lintels over openings in walls shall have a fire resistance 
ratings not less than required by this section for the wall in 
which the lintel is placed; however, no fire resistance rating 
shall be required when the opening is spanned by a masonry arch 
designed to carry all imposed loads, or the opening is spanned 
by a beam above the lintel which has a fire resistance rating 
not less than required by this section for the wall in wh i ch 
the beam is placed, or the span does not exceed 4 feet. Stone 
lintels shall not be used unless supplemented with steel lintels 
or reinforced conceete or masonry arches designed to support 
the imposed loads . 

4. Exterior enclosure walls shall provide a durable and stable 
weatherproof exterior. 

f. Partitions 

1. Permanent partitions shall be of approved non-combustible 
material, approved fire retardant treated lumber or shall have 
a fire resistance rating of not les s than one hours, except 
that doors, door casings, frames, jambs and bucks, window 
and transom ~rames and casings may be of wood. 
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a. For the purpose of providing adequate li ght and ventilation, every 
building shall be constructed, arranged and equipped to conform to 
the provisions below. 

2. Rooms for Assembly Occupancy 

a. Every room or space shal l be provided with l ight and ventilation 
by means of windows or such room or space sha ll be provided with 
natural or artificial li ght and ventilated by an approved means 
of ventilation. 

b. Where a room or space is used for an assembly occupancy for more 
than 50 occupants and there i s less than 100 cubic feet per occu
pant, approved mecbamiral ventilation shal l be provided . 

c. In rooms or spaces used for an assembly occupancy t he li ghting 
shall be such during occupancy that light i ntensity at every 
point thirty inches abooe the floor is not less than 0.5 foot
candle except during performance requr ring dimming or darkness; 
provided that during showing of motion pictures where i t i s 
the practice for patrons to proceed to and from seats at any 
time, such li ght intensity shal l be not less t han 0.05 of a 
foo t-candl e . 

3. Bathrooms and Water-Closet [ompartments 

a. Every bathroom and every room containing one or more water closets 
or urinal s sha ll be provided with natural or articicaal l ~§ht, and 
be ventilated by: one or more windows opemmmggon a street, alley 
or court; or by a vent shaft which extends to and through the roof 
or into a court ; or by a separate duct of noncombustible and 
corrosion resistant materi al, not less than ~2 square inches in 
cross section, extending independently of any duct used for other 
purposes to and above the roof; or by a ventilating skyli ght or 
by an approved means of direct mechanical ventilation. 

4. Service Pantries 

a. Service pantries shall be ventil ated as prescribed for bathrooms . 

5. Alcoves 

a. Any alcove opening off a habitable room, unless separately li ghted 
and ventilated, shall be included as part of that room in computing 
the amount of window area required. The alcove shall have an 
unobstructed opening between it and the main room of at least 80 
per cent of wall area of the common wall, measured on the al cove 
side, unl ess it i s separately lighted and ventilated as prescwrbed 
for habitable rooms. 
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6. Mezzanine Spaces 

a. Mezzanine spaces, which open to and form a part of another room, 
the area shall be added to floor area of the room in which it is 
located in computing the window area required for both spaces. 

7. Rooms Having Special Hazards 

a. Rooms in whtch, by reason of use or occupancy, dust, fumes, gases, 
vapors, or other nozious or deleterious impurities teeding to in
jure the health of occupants or to create a fire hazard, exist or 
develop, shall be provided with an approved Sjstem of ventil ation 
to remove effectually such impurities during occupancy. 

b. Every room or space, other than those specifically provided for 
in this section, used or o&cupied by persons, except rooms 0r 
spaces used for storage or other purposes with infrequent occu
pancy, shall be provided with light and ventilation by widdows 
ppening on a street, alley or court or shall be provided with 
one or more ventilating skylights; or such rooms or spaces shall be 
provided with an approved means of direct mechani cal ventilation. 

8. Exit Ways 

a. Stairways, public halls, corridors and other means of egress shall 
be illuminated at all points to intensities of not less than 1.0 
foot-candle at all times that the building served thereby i s occupied . 

b. Every recess or return, the depth or length of which exceeds twice 
the width of the hall or corridor, that i s shut off from any other 
part by a door or doors, shall be deemed a separate hall or corridor. 

c. Lights installed that are likely to be or to become dangerous in 
any way to occupants, shall be protected by suitable wire netting 
or other means against breakage or other hazards. 

9. Artificial Lighting for Exit Ways 

a. Artificial lighting whenever natural lighting is inadequate. 

b. The lighting required for exit ways shall be by electricity supplied 
that in the event of failure of the general building lighting, current 
will be available to main~ain the required lighting. 

Windows 

1. 

2. 

Glazed Area 

a. Aggregate 
less than 
habitable 
feet, and 

Glazing 

area of approved glazing material in windows shall be not 
1/10 of the floor area of the room served by them; in 
rooms such glazed area shall be not less than 10 square 
in bathrooms it shall be not less than 3 square feet. 

a. Only approved wired glass not less than ~ inch thick shall be used 
for the glazing ©f fire windows. Other windows shall be glazed with 
glass or other translucent or transparent material. Glazing of 
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material other than glass shall have flame spread not greater than 
permitted for interior finish materi als. 

3. Openings 

a. Windows or other openings for ventilation shall have aggregate 
openable area of at least 50 percent of the glazed area required 
for lighting. 

C. Vent Shafts 

l . Size 

a . Vent shafts installed shall have a cross-sectional area of not 
less than one half square foot for every bathroom or water cl oset 
vented by the sfiaft . 

2. Skylights 

a. Unless open to the omter air at the top for its full area, such 
shaft shall be covered by skylight glazed, protected, and having 
a net area of permanent openings equal to the maximum required 
shaft area. 

3. Air Intakes 

a. Vent shafts shall be connected with a street, alley or court by 
a horizontal intake at one point below lowest window opening of 
such shaft. 

b. Such intake shall have a m1n1mum unobstructed cross -sectional area 
of not less than 3 square feet with a minimum di mmnsion of 12 inches. 

c. The openings to the intake shall be not less than one foot above 
the bottom of the shaft and the street surface or bottom of court, 
at the respective ends of the duct or intake and shall be protected 
by substantial screens of corrosion resistant materi al having a mesh 
not l arger than 3/4 inch . 

d. Such intake shall be constructed of noncombusti ble, corrosion re
sistant material. 

D. Ventilating Skylights 

1. Skylights installed to meet the requirements shall be glazed and protected 
and shall have glazed areas not less than required f or the windows they 
replace. They shall be equipped with movable sashes or permanent openings 
of an aggregate net area not less than required for openable parts in the 
windows they replace, or approved ventilation of eqaal effectiveness shall 
be provided. 
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E. Mechanical Ventilation 

1. Genera l 

a. Mechanical ventilatioR required by code or permitted as an alternative 
to natural ventilation shall be designed and ins talled so as to be 
reasonably safe to persons and property. Mechanical ventilation 
systems designed and installed in conformance with the applicable 
provisions of this code shall be deemed to be reasonably safe to 
persons and property; on matters not detailed in this code, conformity 
of mechanical venti lation systems to the applicable standard specified 
for this section of this code shall be evidence that such installa
tions are reasonably safe to persons and property . 

2. Design and Equipment 

a. Mechanical venti l ation systems shall have an approved means of fresh 
air intake from outside. Recirculated air shall be supplemented 

by at least 20 per cent of fresh air. 

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

c. Intake openings shall provide air from an uncoDtaminated sour ce. 

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

e. Venti lating ducts shall be constructed entirely of noncombustible, 
non=porous materials with permanently air-tight j oints . 

IX. Fire Protection Requirements 

A. Fire Walls 

1. Where fire walls are required 

a. Fire walls shall be so l ocated where floor area between exterior 
walls or between exterior walls or between exterior walls and fire 
walls does not exceed floor area limits. 

b. Fire walls so located that the aggregate floor area between exterior 
walls and fire walls of adjoining buildings utilizing walls adapted 
for joint service between 2 buildings. 

2. Construction 

a. Fire walls shall be of noncombustible materia l having a fire ress
stance rating of not less than 4 hours without coll apse of the wall. 

b. Fire walls shall start at the foundation and extend continuously 
through all stories to and above the roof, except where the roof 
is of fire-resistive construction and the wall is carried up t i ght ly 
against under side of the roof slab. 
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3. Thickness of Reinforced Concrete Walls Except Panel Walls 

Fire walls shall have a thickness of not less than 1/25 of the unsupported hei ght or width, whichever is the shorter, but not less than 9 inches thick for the uppermost 35 feet and increase 2 inches in thickness for each successive 35 feet or fraction thereof measured downward from the top of the wall. 

4. Exception to Thickness Requirements for Panel Walls 

Where fire walls are constructed as panel walls in a framework of individually protected columns and girders having fire resistance ratings of not less than 4 hours and no panel exceeds 40 feet in length nor 12 feet in height between supports. 

5. Size and Protection of Openings 

When a building on either side of a fire wall is unsprinklered, no opening in the fire wall shall exceed 120 square feet in area with no dimension greater than 12 feet, and the aggregate width of all openings at any level shall not exceed 25 per cent of the length of the wall. 

B. Parapets 

l. Except as listed below, parapets shall be provided on all fire walls and exterior walls required to have a fire resistance rating of 2 hours or more. Parapets are not required on; 

a. Exterior walls and fire walls connecting with roofs of fireresistance rating construction; 

b. Exterior wall of a building the roof of which is at least 3 feet lower than the roof of, or any opening in, an adjacent bui lding wall; 

c. Exterror walls facing on a street havi ng a width of 30 feet or 
more; 

d. Exterior walls of a building which is 30 feet or more distant in all directions from the nearest line to which other buildings are or may be legally buil~ and from other buildings on the same 
lot; 

e . Exterior walls of a building which is 30 feet or more distant in all directions from the nearest line to whtch other buildings are or may be legally buil~tbut les s than 30 feet distant to one or more buildings on the same lot, where the total area of the buildings within 30 feet of each other does not exceed l ~ times the allowable area for any one of the buildings considered; 
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f. Exterior walls of a building where the roof has an angle of more than 20 degrees with horizontal; 

g. Exterior walls and fire walls connecting with roofs of protected noncombustible construction, or of unprotected nonbombustible construction with no combustible material above the roof deck, and the wall is carried up through ceilings and tightly against the underside of the roof deck. 

2. Required parapets shall have fire resistance ratings not less than required for the exterior wall or fire wall on which they are provided . 
3. Required parapets on exterior walls required to have a fire resistance rating of 0 hours shall extend not less than 2 feet above the roof. 

C. Roof Covering 

l. Classification 

a. Roof coverings shall be classified as folmows: 

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

2. Installation 

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

b. The use of combustible insulation not more than ~ inch thtck is permitted on top of the roof deck provided such insulation is covered with a roof covering. 

D. Protection of Openings in Exterior Walls 

l . Protection Required 

a. Every opening in an exterior wall of a building shall be protected by an approved fire window, fire door, or other approved protective when such opening: 

l . Is less than 30 feet distant in a direct unobstructed line from an opening in another building or from a wood frame building; 
2. Is within 10 feet of an exterior stairway required to be of noncombustible materials. 

3. Opens onto, under or is within 10 feet of bestibules, balconies, or bridges used in connection with exit ways. 
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b. Openings in exterior walls are not required to be protected in open air parking garages. 

2. Vettical Separation Between Openings in Exterior Walls 

a. Except as listed below the exterior openings located vertically above one another shall have not less than 3 feet vertical s~paration provided by an assembly of noncombustible material having fire resistance rating of not less taan 2 hours between the top of one opening and the bottom of the one next above, or the exterior openings shall be separated by such an assembly extending outwardly from the building wall a horizontal distance of not less than 3 feet. No vertical separation is required between exterior openings when: 

1. The building is of ordinary construction and is located outside of the fire limits; or 

2. The building is of unprotected noncombustible construction; or 

3. The lower of any 2 successive exterior openings under consideration opens onto a room or space used for assembly, business. 

4. The higher of any 2 successive exterior openings under consideration is set back from the lower exterior opening a horizontal distance of not less than 3 feet. 

b. Glazing 

a. For the glazing of fire doors, when permitted, or of fire windows, only approved wired glass shall be used whtch shall be not less 
than ~-inch thick. 

E. Accessibility Requirements for Exterior Walls 

1. General 

a. All buildings shall have access openings on each floor of each side when the first floor area exceeds 7500 square feet or the floor area of any floor above the first floor exceeds 5000 square feet. 

2. Accessibility Requirements 

a. A building not over 65 feet in height shal l be not less than: 

1. Windows and doors spaced not more than 50 feet apart and equivalent to 10 per cent or more of the wall area of each floor of each 
such side; or 

2. Access openings not less than 32 inches wide and 48 inches high with si ll not over 32 inches above the floor spaced not more than 50 
feet apart on each floor of each such side. 
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F. Shafts 

l. Shaft Enclosures 

a. The enclosing walls of shafts extending through less than 4 stories 
of a building shall have a fire resistance rating of not less than 
one hour. Walls shall oe of approved noncombustible material in 
buildings of fire-resistive or noncombustible construction. 

2. Openings 

a. Shaft enclosures shall haven~ openings other than necessary door
wa1s, and vents and windows opening to the exterior of the building 
except that where an elevator is installed in a single blind shaft. 

3. Enclosure at Top 

a. Shaft enclosures which extend into the top story of a bu~lding shall 
be carried at least to the underside of the roof if the roof is fire 
resistive construction and at least 3 feet above the top surface of 
the roof. 

4. Enclosure at Bottom 

a. A shaft that does not extedd to tee bottom of the building shall be 
enclosed at its lowest point with a floor construction of the same 
type as that required for the lowest floor to or th~ough wmich it 
passes, but such shaft floor construction shall have a fire resis
tance rating of not less than one hour. 

5. Elevator Machinery Compartment 

a. Compartments containing machinery for operating elevators sha ll be 
separated from other portions of the building including the shaft, 
by noncombustible material having a fire resistance rating of not 
less than required for the enclosing walls of the shaft. 

6. Number of Elevators in Shaft 

a. Not more than 4 elevators shall be placed in one shaft. 

7. Venting of Shafts 

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

b. Skylights or windows serving as vents shall be at least 10 ~er cent 
of the area within the enclosing walls of the shaft in the top story 
and shal l be glaeed with plain glass or other approved noncombustible 
material. 

c. Openings between the shaft and machinery compartment shall be limited 
to the minimum size required for the free passage of the cables. 
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d. Vents shall be located: 

e. 

1. In the wall or roof of a roof structure if machinery room is 
separated by a wall of noncombustible material. 

2. In the side of the shaft enclosure directly below the floor or 
floors at the top of the shaft, and shall open either directly 
to the outer air or through metal ducts enclosed by a form of 
construction equal to that required for the enclosing walls of 
of the shaft. 

Vent openings shall be: 

1. At l east 2 feet above the roof . 

2. At least 30 feet below an exterior wall. 

3. Not less than 10 feet away from a facing lot line. 

Houses and Roof Structures 

General 

a. Except for supports of radio and television antennas less than 12 
feet in height, all construction placed on the roof of a building 
within the fire limits or over the c6of of a building more than 
55 feet i n height wherever located shal l be of noncombustible 
material . 

2. Roof structures 

a. Walls of roof structures erected on buildings of fire resistive 
construction and protected noncombustib le construction shall be 
constructed as required for exterior non-bearing walls of the type 
of construction of the building upon which the roof structure is 
located. Roofs shall have a fire resistance rating of not less 
than requi red for the main roof ©f the building. 

3. Skyl ights 

a. Skylights placed over shafts, vent shafts, stair enclosures, and 
exit ways shall be gl azed with glass or other approved noncombustible 
material easily p~erced by fire-fighting personnel. 

b. Skyl ights are inclined less than 60° from the horizontal, have sashes 
and frames constructed of approved noncombustible material and glazed 
with wired glass, approved glass blocks, or an approved plastic. 

c. Skylight gl ass shall be protected by a substantial wire screen with 
wire not lighter than number 12 gauge and having a mesh not less than 
3/4 of an inch nor larger than 1 inch, placed not less than 4 inches 
or more than 10 inches above the glazed portion of the skylight at 
all points. Such screen shall extend beyond the glazing on all sides 
a distance not less than the h~i§ht of the screen above the glazing. 
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When a skylight is located over a sta irway, public hallway or a place 
of assembly, a similar screen shal l al so be placed below the skyl ight, 
unless there is an intermediate ceiling light. 

d. Skylights in which co~bustible plastic is used shall be constructed 
in accordance with the following provisions: 

1. The skylight shall have a curb which is not less than 4 inches mn 
h§ight above the adjoining roof surface. 

2. The area within the curbs of each skylight shall not exceed 100 
square feet. The aggregate area of skylights shall not exceed 
20 per cent of the floor area sheltered by the roof upon or in 
which they are installed . 

3. There shall be a eistance of not less t han 5 feet between sky
lights and not less than 20 feet between the skylights and any 
wall in which the exterior openings are required to be protected . 

4. Skylights shall be protected by a substanti al wire screen placed 
above the glazing as provided i n th$s section for glass unless 
they are constructed and installed in such a manner that flying 
brands will not be li kely to lodge on the plastic. 

4. Water Tanks 

a. Water tanks of more than 500 gallons capacity placed on or in a 
building shall be supported on masonry, reinforced concrete or steel 
construction except that portion of the supporting structure which 
is above the roof of the building may be of heavy timbers; provided 
that when such supporting construction is within the building it shall 
be protected as required for fire-resistive--type A construction. 

b. Such tanks shall not be placed over a stairwell or elevator shaft . 

c . All unenclosed roof tanks shall have covers s loping toward the omter 
edges. 

d. When hoops are used in the construction of tanks they shall be of metal, 
round in cross section and provis ion shall be made to guard against 
corrosion. 

5. Cooling Towers 

a. Cooling towers located on any buildings shall be of aoncombust i ble 
material except that drip bars may be of wood or other approved 
material. 

b. Cooling towers constructed of noncombustible materials and having 
combustible drip bars when in excess of 250 square feet base area 
and located on buildings 55 feet or more in height, shall have 
approved automatic sprinkler protection. 
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c. Outside of fire limits cooling towers not located on buildings may be 
of wood frame construction providing such towe~s conform to limits of 
area, height and horizonaal separation for this type of construction. 

d. A cooling tower located on a building requiring automatic sprinkler 
protection shall be provided with approved automatic sprinkler 
protection. 

H. Steep Sloped Roofs 

1. Any portion of a roof deck having a slope greater than 60° from the 
horizontal shall comply with the requirements 6or non-bearing exterior 
walls. 

I. Interior Fin$sh 

1. Genera l 

a. Interior finish shall include the exposed interior surfaces of build
ings where the surface is an integral part of the building or affixed 
thereto. Ordinary paint or wa llpaper, floor coverings, curtains, 
draperies and other furnishings shall not be deemed to be interior 
finish. 

2. Classification 

a. Interior finish materials shall be classified in accordance with their 
average flame spread ratmtg on t he baiss of tests conducted in accord
ance with ASTM Standards . 

3. Firestopping in Back of Wainscoting and Paneling 

aa. Except in dwellings, al l spaces between combustible wainscoting or 
paneling and the wall or partition to which it is attached shall be 
firestopped to form areas not exceeding 10 feet in any dimension. 

J. Standpipes 

1. Standpipes Required 

a. Buildings exceeding one story and 50 feet but not more than 75 feet in 
height aha ll have standpipes not less than 4 inches in diameter. 

b. Bui ldi ngs exceeding one story and 75 feet in height shall have s tand
pipes not less than ~ inches in diameter. 

c. Stages arranged or intended for theatrical, operatic or similar per
formances shall have one 2~ inch standpipe on each side of the stage. 

d. Underground parking garages, shelters and storage occupancies exceeding 
5000 square feet in area shall have standpipes not less than 4 inches 
in diameter. 
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2. Number 

a. The number of standpipes shall be such that all parts of every floor 
area can be reached within 30 feet by a nozzle assumed to be attached 
to 100 feet of hose conaected to a standpipe. 

3. Location 

a. Standpipes shall be so located that they are protected against mechanical 
and fire damage. Outlets shall be located: 

l . Within stairway enclosures; or 

2. As near the stairway as possible. 

4. Installation 

a. All installations of standpipes shall be reasonably safe to persons 
and property. Standpipe installations which conform to the applicable 
provisions of this code shall be deemed to be reasonably safe to per
sons and property; on matters not detailed in this code, conformity 
of standpipe installations to the applicable provisions of the standard 
specified for this section. 

b. Standpipes shall extend from the lowest story of the building to the 
topmost story; provided that standpipes serving parts of the buildings 
that are not of the full height of the building, need extedd only to 
the top story of that part . 

c. Connections to each water supply, except fire department hose connec
tions, shall be provided with a check valve and a gate valve located 
close to the supply. 

d. Standpipe shall be equipped in every story with 2~ inch hose connections 
and valves located not more than~ feet above the floor level. Easily 
removabl e 2~ inch by l ~ inch adapters may be placed in standpipe 
outlets. 

5. Hose 

a. Standpipes l ocated inside of buildings shall have approved l ~ inch 
or 2~ inch hose, of adequate length, attached to each outlet. 

b. Each li ne of hose shall be provided with an approved nozzle. For 2~ 
mnch hose the nozzle shall have a discharge outlet of 1 to 1 1/8 inches. 

c. Hose shall be kept on approved hose racks or in approved hose cabinets. 

6. Standpipes 

a. Standpipes shal l be supplisd under full pressure from an adequate 
water supply or the water supply shall be furnished automatically 
by the opening of a hose outlet except where dry standpipes are permitted. 
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7. Dry Standpipes 

a. Dry standpipes may be installed in open air parking garages provided 
the installation is in accordance with all portions of sections. 

X. Design Loads and General Building Requirements 

A. Quality and Test of Workmanship 

l. Workmanship in the fabrication, preparation and installation of materials 
shall conform to generally acc~pted good practice, and shall be reasonably 
safe to persons and property. Specific provisions of this article shall 
not be deemed to suspend any requirements of good pnactice and safety 
to persons and property but shall be regarded as supplementing or emphasizing 
the~ and shall be controlling. 

2. In case there is reason to question tbe safety of a floor or other s~ructural 
part of a building or structure in coorse of construction or before a certi
ficate of occupancy has been issued, the building official may require load 
tests or other suitable tests to determine the acceptability of the con
struction. Such tests shall be made under the supervision of the building 
official. The tests shall be made with a superimposed load equal to not 
less than twice the design l ive load, and within 24 hours after the ~oad 
is removed the assembly shall recover at least three=quarters of the maximum 
deflection. 

B. Working Stresses 

l. Buildings and structures and all portions thereof shall be designed and 
constructed to support all live loads in addition to the dead loads, 
whether permanent or ~emponan~, 9witbmut exceeding the allowable stresses 
specified in thss article for the materials in the structural members and 
connections. In using these stresses, the effects of all loads and com
ditions of loading and the influence of all forces, affecting the design 
and strength of the several parts shall be taken into account. 

C. Live Loads 

l. Floor loads 

a. Floors in a building or structure shall be designed and constructed for 
the greatest loads that probably will be prpduced by the intended use 
of occupancy, but in no case less than the following li ve loads per 
square foot of area uniformly distributed, accor~mdg as the floor may 
be intended to be used for the purposes indicated: 

Occupancy 

Theatres: 
Aisles, corridors, lobbies, projection rooms 
Dressing rooms 
Stage floors 

Business: 
Offices 
Letter File rooms 

Live Load 
Lbs. per Sq. Ft. 

100 
40 

150 

80 
80 
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2. Provision for Partitions 

a. In portions of buildings used for offices or other buildings wheee 
partitions might be subject to erection or rearrangement, provision 
for partitmon wei ght shall be made, whether or not partitions are 
shown on the pl ans, unless the design live load exceeds 80 square 
pounds per square foot. 

3. Boncentrated Fl oor Loads 

a. Fl oors i n bui ldings or portions thereof used for business, industrial 
or storage occupanices shal l be designed to sustain safely a concen
trated l oad of 2,000 pounds placed upon any space 2~ feet square 
wherever such load upon an otherwise un l oaded floor would produce 
stresses greater than the uniformly distributed load for which the 
floor is designed. Floors in garages for passenger cars shall be 
designed for 150 per cent of the maximum wheel load, but not less 
than 2,000 pounds, anywhere on the floor. Floors in gar§ges for 
trucks or used for automotive trucking shall be designed for 125 
per cent of the maximum axle load anywhere on the floor. 

4. Stairways and Balconies 

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

1. A l ive load of 100 pomnds per square foot; 

2. A concentrated l oad of 300 pounds placed upon an area of 2~ feet 
square or so located as to produce maximum stress conditions. 

b. Stairway and balcony rai l ings, both exterior and interior, shall be 
designed to resist a horizontal thrust of 50 pounds per lineal foot 
appl ied to the top of the rail i ng. 

5. Roof Loads 

a. Ordinary roofs, either flat, pitched or curved shall be d~signed for 
a load of not l ess than 20 pounds per square foot of horizontal pro
jection in addition to the dead load, and in addition to either the 
wind or other loads, whichever produces the greater stresses. 

b. Sucttl es, ribs of skylights and accessible ceilings shall se designed 
to support a concentrated load of 200 pounds occupying an area of 
2~ feet square and so pl aced as to produce maximum stresses in affected 
members. 

6. Sidewal k Loads 

a. For sidewalks over vaults, areaways and similar structures the 
live load shall be 250 po~nds per square foot uniformly distributed 
and where such sidewalks are subject to trucking, they shall be capable 
of safely sustaining a concentrated load of 8,000 pounds placed upon 
an area of 2~ feet square so located as to produce maximum stress. 
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7. Impact Loads 

a. The live loads given in this section include adequate allowance for 
ordinary impact conditions; however, where uses or moads involve un
usual vibration or impact forces, provision shall be made in the 
structural design for such forces in accordance with the following: 

1. All moving elevator loads shall be increased 100 per cent for 
impact. 

2. For the purpose of design, the w~~ght of heavy machinery and 
moving loads shall be increased not less taan 25 per cent for 
impact. 

8. Posting of Live Loads 

a. In buildings, structures or portion thereof used for business, indus
trial, mercanti le or storage occupancies the live load for which each 
f loor or part of a floor is designed and approved shall be conspicuously 
posted in that part of the story to which it applies. 

D. Wind Pressure 

1. When considered 

a. The h§i§ht is to be measured above the average level of the goound 
adjaceot to the building or structure . 

Height Zone 
(Feet) 

Less than 30 
50-99 

2. Exterior Walls 

Wind Pressure 
(Lbs. per Sq. Ft.) 

15 
25 

a. Exterior walls shall be designed to withstand the pressures specified 
acting either inward or outward. 

3. Roofs 

a. The roofs of buildings and structures shall be designed and constructed 
to withstand pressures, acting outward normal to the roof surface, equal 
to l ~ times the pressures specified. The height is to be taken as the 
vertical distance from the average elevation of the ground adjoining the 
building to the average elevation of the roof. 

E. Pile Foundations 

1. General 

a. Piles and pile foundations shall be designed and installed so as to be 
reasonably safe to persons and property. Conformance of the design and 
installation of piles and pile foundations to the applicable provisions 
of this code shall be deemed to be reasonably safe to persons and prop
erty; on matters not detailed in this code, conformity to the applicable 
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standards specified for this section shall be evidence that such 
piles and pile foundations are designed and installed so as to be 
reasonably safe to persons and property. 

b. Piles shall be driven to solid bearing where practicable. The 
method of driving shall be such as not to impair their strength. 

c. Where the boring records or site conditions indicate possible delet
erious action on pile material s becuase of soi l constitutents or of 
or of changing water levels, such pile materials shall be adequately 
protected by approved preservatives, impervious encasements or other 
approved means which will not be rendered ineffective by driving and 
which will prevent such deleterious action. 

d. All piles shall be accurate ly spotted, driven plumb, with the butt, 
and point, if necessary, protected from injury during driving. In
jured or broken piles shall not be used. 

e. The allowable load on piles shall be as determined by an approved 
formula or by a loading test but under no circumstances shall the 
design load produce compressive stresses on any cross-section of a 
pile in excess of the stresses specified. 

f. Plain concrete used for capping of piles sha ll be not l ess than 12 
inches thick above the tops of the piles, except that for one-story 
buildings of wood frame construction or unprotected noncombustible 
construction, the thickness shall be not less than 8 inches. When 
reinforced concrete is used for capping, the thickness of the edge 
shall be not less than 12 inches above the reinforcement and 2 inches 
between the top of the pile and steel reinforcement placed above it. 
The minimum horizontal distance from the edge of the cap to the nearest 
pile surface shall be 3 inches and all pile caps shal l extend 3 to 
4 inches below the cut-off of the piles. Timber capping shall be of 
dense, sound wood properly joined and attached to the piles. 

2. Concrete Piles 

a. Precast concrete piles shall not be driven before the concrete has 
attained a compressive strength of at least 3,000 pounds per square 
inch. 

b. The concrete for cast-in-place concrete piles shall have a m1n1mum 
compressive strength at 28 days of 2,500 pounds per square inch and 
sha ll be so placed as to insure the exclusion of foreign matter and 
to insure a continuous and full sized pile. No cast-in-place pile 
shal l have a diameter of less than 8 inches at the top or less than 
6 inches at the foot. 

c. The compressive stress on any cross section of a concrete pile whether 
precast or cast in place shall not exceed 22.5 per cent of its ultimate 
28-day compressive strength. 

d. For precast concrete piles and cast-in-place concrete piles using no 
permanent casing, reinforcement shall have a minimum protective cover 
of l ~ inches of concrete for both precast and cast-in-place piles ex
cept that for piles subject to sea water or other severe exposure 
2~ inches protective cover of concrete shall be provided in the zone 
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of such exposure. For cast-in-place concrete piles using metal casing 
no reinforcement shall be placed within one inch of the metal casing. 

e. Piles shall be driven in such order and with spacing as to insure agains t 
distortion or injury to piles already in. place. No pile shal l be driven 
within 10 feet of a pile filled with concrete less than 24 hours old. 

F. Reinforced Concrete 

l. General 

a. Re inforced concrete construction shall have the quality of materials 
and be designed and constructed so as to be reasonably safe to persons 
and property. Conformance of reinforced concrete construction to the 
applicable provisions of this code shall be deemed to be reasonably 
safe to persons and property; on matters not detailed in this code, 
conformity to the applicable standards specified in this code, shall be 
evidence that such reinforced concrete construction has the quality of 
materials and is designed and constructed as to be reasonably safe 
to persons and property. 

2. Concrete 

a. Average concrete for reinforced concrete shall consist of l part port
land cement and not more than 6 parts aggregate, by volume measured 
dry, and not more than 7~ gall ons of water per sack, 94 pounds, of 
cement. The aggregate shall be mi xed in an approximate ratio of 2~ 
parts fine aggregate and 3~ parts course aggregate and the maximum 
si ze of t he aggregate sha ll not be larger than 1/5 the narrowest 
dimension between forms nor larger than 3/4 the minimum clear spacing 
between reinforcing bars. 

b. Fine and coarse aggregate for reinforced concrete shall consist of 
clean hard, durable, uncoated particles, and shal l conform to the 
provisions of the applicabl e standard listed for section of thi s 
code. 

3. Reinforcement 

a. Expanded metal lath , steel wire or fabric for the reinforcement 
of slabs, for lateral reinforcement of columns, or for resistance 
to shrinkage and temperature stresses may be used. 

4. Protection of Reinforcement 

a. The reinforcement of footings and other principal structural members 
in which the concrete is deposited against the ground shall have not 
less than 3 inches of concrete between it and the ground contact 
surface . If concrete surfaces after removal of the forms are to be 
exposed to the weather or be in contact with the ground, the reinfor
cement sha ll be protected with not less than 2 inches of concrete 
for bars more than 5/8 inch in diameter and l ~ inches for bars 5/8 
inch or less in diameter. 
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b. Concrete protection for reinforcement shall in all cases be at least 
equal to the diameter of round bars and l ~ times the side dimensions 
of square bars. 

5. Walls 

a. Reinforced concrete walls shall be securely anchored to the floors, 
columns, piers, pilasters, buttresses and intersecting walls. 

b. Panel walls shall be not less than 4 inches i n thickness and in no 
case less than 1/30 the unsupported height or width, whichever is 
the shorter. 



SCOPE OF THE WORK 

Provide all labor , materials, equipment and services 
and perform all operations required for complete 
installation of all concrete and related work as shown 
on Drawings or specified herein, and in accordance 
with al l applicabl e requirements of the Contract 
Documents and in strict conformance with the National 
Building Code. 



BIDDING REQUIREMENTS AND CONTRACT FORMS 

Advertisement for Bids 
Information for Bidders 
Bi d forms for Lump Sum Contracts 
Bid Bond 
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Contract Between Owner and Contractor 
Performance Bond 
Payment Bond 
General Conditions 
Supplemental General Conditions 

SPECIFICATIONS 

1. General Requirements 
0100 Special Conditions 

0101 Scope of the Contract 

This project shall include all materials and labor necessary and 
incidental to the construction of the Facility, complete with fixed furniture 
and extens ions of utility services. Facilities to be built on the Mersey River 
Site. 

0100 Schedules and Reports 

0120 Operating instructions, maintenance manuals, and shop drawings shall 
be furnished to the Owner in priplicate, through the Architects, for all work in
stalled in the building. 

0130 Temporary Construction 

This Contractor shall furnish all temporary services and structures, 
as required for the completion of the work. 

0140 Cleaning Up 

0150 Project Closeout 

0160 Allowances 

0170 Alternates 

State in the spaces provided in the proposal the amount to be added 
or deducted from the base bid should the Owner elect to accept any or all alternate 
proposals. 

2. Sitework 

0220 Excavation and Backfill 

Furnish and install all backfill, finish grading, walks, drives, curbs, 
and gutters as indicated on drawings. 

All excavated areas shall be dewatered by well points, pumping or other 
approved methods where necessary. 
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Remove all materials excavated on the site which are unsuitable for required 
grading, fill, or backfill. 

0270 Site Preparation, Filling and Grading 

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

Include all cutting, filling, backfilling, and grading, and bring to appro
priate subgrades ready for finish grading. Backfilling at walls below grade shall 
not be accomplished until waterproofing is completed and waterproofing and founda
tions have been observed by the Architect. All finish grading and filli ng shall 
be performed and areas receiving walks, drives, or other surfaces shall be prepared 
as detailed and specified herein. 

0260 Paving 

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

Placing of all concrete shall be as specified i n Concrete Section 3. 

0280 Landscaping 

Planting, seedi ng, and site development except finish grades and 
fine grading beyond the lines of building construction as shown in the drawings 
shall be performed by the Owner. This Contractor shall be responsible for prep
aration of grades as specified in 2 above. 

3. Concrete (See Detailed Specifications for Concrete Section 3) 

0330 Cast-In-Place Structural Concrete 

0352 Insulating Concrete 

4. Masonry 

0410 Furnish and install all mortar, wall ties, horizontal reinforcing 
accessories and devices as shown in the drawings. 

5. Metals 

0550 Miscellaneous Metal 

Furnish and install miscellaneous angle fittings, steel support 
frames at exterior mechanical risers, auxiliary framing for primary lateral utility 
closure panels, lintel angles and shelf angles as required. 

0570 Architectural Metal 

Furnish and install all rails, balusters, and louvers . Contact of 
dissimilar metal surfaces shall be prevented by means of alkali resistant bituminous 
paint or tape . 

6. Carpentry 
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0610 and 0620 Rough and Finish Carpentry 

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

Wood doors shall be flush panel for external and interior installation, hung 
in metal frames. 

0640 Millwork 

Exposed plywood millwork shall be paint grade Birch. Hardwood ply
wood shall conform to the National Lumber Association requirements. All exposed 
plywood edges shall be banded. 

7. Moisture Protection 

0710 and 0715 
Dampproofing and Waterproofing 

Furnish and install asbestos fiberated mastic, troweled-on, glassfab 
reinforced at basement floor and walls on concrete over asphaltic pri mer. Floor 
membrane shall be placed over 211 unreinforced concrete topping sl ab; wall membrane 
shall be protected against backfilling with 1/811 laminated asphaltic board. Mem
brane waterproofing shall carry a two year guarantee. 

All finish floors shall be placed over 3-ply hot mopped asphalti c 
membrane. First ply shall be heavy mica surface sheet laid dry over structural 
deck. 

0750 Roofing 

Roofing shall be 20-year bonded coal tar pitch and gravel built-up 
type placed over rigid glass fiber insulation board where applicable. Where roof 
sl ope exceeds 1/211 per foot of run, hot asphalt shall be used in lieu of coal tar 
pitch. 

0760 Flashing 

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

All flashing and sheet metal construction in connection with roofing 
shall be a minimum of 16-ounce copper, or 26 gauage stainless stee l. Provide ex
pansion joints at 16 1 on center, maximum. Drainage pans, pitch packets, and ex
pansion joints shall be included. 

0790 Sealants 

Weather joints shall be caulked with polysulphide base seal ant; 
interior joints shall be caulked with elastic mastic. Backing for caulking shall 
be hand-picked fiber, oaku~, jute, fiberglass or methane foam. Clear water
repellent waterproofing shall be Crystal Silicone waterproofing as manufactured 
by the Wurpack Chemical Co., or approved equal. 
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8. Doors, Windows and Glass 

0810 Metal Doors and Frames 

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

Interior metal door frame sections shall be fabricated from minimum 16 gauge stretcher leveled steel. 

0870 Finish Hardware 

Furnish and install all hardware necessary to adequately equip all doors and movable parts throughout the building, except those furnished under other Sections. Insofar as possible, all hardware shall be the product of one manufacturer, satin finish stainless steel, except as otherwise directed. The keying system shall be as requested by the Owner. 

Butts shall be oil-lite rustproof bronze bearing. Closures, floor checks, stops and holders, and integral locks and latches shall be the industry standards for selection of materials. 

0880 Weatherstripping 

0885 Glass & Glazing 

Fixed exterior glass shall be 1/411 plate glass or 1/411 heat strengthened ceramic flashed spandrel panels. 

Interior glass shall be 7/32 11 crystal sheet. 

Mirrors shall be 1/411 silvering quality plate glass. 

0890 and 0895 

Window Walls and Entrance Doors and Frames 

Furnish and install aluminum frame window wall and all components of fi xed glass and spandrel panel units. All structural components shall be aluminum extrusions. 

Main entrance doors shall be aluminum frame glass doors with automatic closers, fully weatherstripped. 

9. Finishes 

0930 Ceramic Tile 

Furnish and install ceramic tile as selected from a full range of standard colors. 

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

0950 Painting 
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Paint all exposed steel, miscellaneous and hollow metal, ferrous 
sheet metal, carpentry, millwork, and prime finish hardware . Colors to be selected 
by the Architect. 

Exterior painted surfaces shall receive exposed galvanized ferrous 
metal-1 coat zinc primer, 2 coats trim color 

Interior painted surfaces: 

Painted wood surfaces - l coat enamel undercoat, 2 coats alkyd semi-
gloss 

Paint metal - l coat zinc primer or rust inhibitive primer, 2 coats 
alkyd semi-gloss 

Exposed construction: Concrete-exterior silacone process 
Mechanical, electrical and plumbing items, exposed - 2 coats, color 

added as directed 

10. Specialties 

Furnish and install the following: 

1010 Projection Screens 
1020 Demountable Partitions 
1040 IdentJfying Devices 
1067 Storage Shelving 
1090 Wardrobe Specialties 

1080 Toilet Room Accessories 

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

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

11. Equipment 

Furnish and install the following: 

1118 Darkroom Equipment 
1140 Food Service Equipment 
1165 Library Equipment 
1185 Parking Equipment 
1197 Stage Equipment 

1198 Special Equipment 
Audio-Video Control System 

Furnish and install all sterilizers, utensil and cage washers, 
disposals, Electron Microscope equipment, dark room equipment and Environmental 
Chambers, as detailed, complete with all ancillary components. 

Install all items as recommended by the equipment manufacturer and 
coordinate installation with Sections 15 and 16 of this Specification. 

12. Furnishings 
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Furnish and install the following: 

1220 Blinds 

Furnish and install li ght tight blinds at windows as scheduled. 

Furnish and install drapery complete with track as scheduled. 

1240 Carpet 

Furnish and install loop pile carpet over rubber foam padding 
where scheduled. 

1270 Seating 

be die cast. 
fabric. 

Furnish and install fixed auditorium seating as shown on the Drawings . 

Seating shall be plastic shell construction. All supporting bases shall 
Upholstering pads shall be natural latex covered with a 100% nylon 

13. Special Construction 

1365 Prefabricated Structures 
Audio-Video Control Systems Housings 

14. Conveying Systems 
1420 Elevators 

Provide general purpose, geared traction, variable voltage control 
passenger elevators. Capacity shall be 2500 pounds with speed of 350 feet/minute. 
Automatic system of controls with demand reversal. Cab enclosure shall be standard 
with the manufacturer. 

15. Mechanical 

1501 General Provisions 
1510 Basic Materials and Methods 
1520 Water Supply System 
1525 Soil and Waste System 
1529 Roof Drainage System 
1530 Plumbing Fi xtures and Trim 
1535 Gas Piping jSystem 
1540 Special Piping Systems 
1550 Fire Extinguishing System 
1557 Fuel Handling System 
1577 Dual-Temperature System 
1595 HVC Controls and Instruments 

16. Electrical 

1601 General Provisions 
1610 Basic Materials and Methods 
1620 Electrical Service System 
1630 Electrical Distribution System 
1640 Lighting Fixtures 



1650 Communication System 
1659 Closed-Circuit Television 
1670 Electrical Power Equipment 
1680 Electrical Comfort System 
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1690 Electrical System Controls and Instruments 
1695 Light~ing Protection System 



DIViSION 3 

CONCRflf 



0330.01 GENERAL 

0330-1 
CAST-I N-PLACE 

STRUCTURAL CONCRETE 

A. Work included in this section, while not all inclusive but listed as a guide, 
is as follows: 

1. Forms, ties and shoring 

2. Anchor slots 

3. Reinforcement, including welding of reinforcement and also including rein
forcement for masonry shapes and drilled piers 

4. 

5. 

6. 
piers 

7. 

8. 

9. 

10 . 

11. 

12. 

Expansi on joint fillers 

Admi xtures for concrete 

Concrete for cast-in-place concrete, including concrete fills for dr~]]ed 

Installation in concrete of items furnished by other trades 

Finishing and hardening of concrete surfaces 

Curing and protecting concrete surfaces 

Shop drawings 

Topping, including reinforced topping over waterproofing 

Seal slab 

B. Related work specified elsewhere in these specifications: 

1. Paving, curbs, and walks 

2. Setting beds for ceramic tile 

3. Hangers for suspended ceilings 

4. Inserts and pipe sleeves for Mechanical and Electrical Work provided in 
Divisions 15 and 16 of the specifications. 

C. Re l ated work not in this contract: 

1. Control and testing of cast-in-place structural concrete shall be performed 
by an established independent testing laboratory selected by the Owner. The Owner 
wi ll pay direct for al l fees and charges to such laboratory pertaining to cast-in
place structural concrete control and testing. These fees and charges shall Not 
be included in the bidders' bid amounts. 

o. Unit Prices: Itemized listing of unit prices realting to cast-in-place concrete 
included in bid proposal form. 



0330.02 MATERIALS: 

0330-02 
CAST -IN-PLACE 

STRUCTURAL CONCRETE 

A. Admixtures: Admi xtures conforming to ASTM C494 Type A, D or E shall be used 
for all concrete, except footings and drilled piers. 

B. Aggregates for concrete: 

1. Fine aggregate: Shal l conform to ASTM C33 . 

2. Coarse aggregate shall conform to ASTM C33 with the following modifications: 

a. Los Angeles Abrasion Test of Coarse Aggregate (AASHO Designation T-96). 
Maximum l oss by weight shall be thirty-five percent (35%). 

b. Sodium-sulfate test for soundness. Maximum loss (weighted average) 
by weight after 5 cycles shall be eight percent (8%). 

3. Maximum size of coarse aggregate shall be as follows: 

a . Flat s l abs 111 

b. Columns 111 

c. All other concrete 1-1/2 11
• 

C. Cement Floor Level ing Compound: 1/811 mi x with Portland Cement and sand.) or 
approved equal. 

D. Forms: 

l. Wood forms for concrete which is to be exposed to view, shall be of 3/4 11 

B-B Plyform Class I and II EXT-DFPA, or equal. For other locations, wood forms 
may be Plyform or 111 or 211 l umber, shiplap or T & G, dressed uniform thickness for 

parts or surfaces in contact with concrete. If excavation for footings are of 

proper size and are stable, side forms wi l l not be required. 

2. Joist soffit bottoms that are to be exposed in the finished work shall have 

the concrete poured on 1/4 11 thick plastic strips 7-5/8 inch wide. At the intersection 

of the four corners of the dome forms a 1/4 inch thick plastic soffit confirming 
to the 6 inch radius of the dome corners, to match the soffit strips, shall be used 

to insure a smooth continuous exposed concrete soffit. 

3. Wood forms shall be new plywood, at least 5/811 thick or lined with new 

plywood not less than 1/4 11 thick. 

4. Metal Forms shall be clean, unpainted and in good condition. Forms shall 

at all times be straight to provide members of the widths and depths required. 

5. Paper Forms for creating a void under the beams or slabs shall be of the 

depth and location as shown on the plans and shall be of the type known as "CARTON 

FORMS'' or approved equal . They shall be of one piece construction laminated with 

waterproof adhesive, all contact surfaces shall be coated with paraffin containing 

polyethylene. When placed these forms shall be capable of supporting a load of not 

less than 700 pounds per square foot. 



0330-3 
CAST-IN-PLACE 

STRUCTU RAL CONCRETE 

E. Liquid floor hardener for exposed concrete floors : Lapidolith as manufactured 
by the Sonneborn Building Products, Inc. 

F. Expansion joint material shall be a premolded expansion joint filler consi sting 
of cane (or other suitable long fibers of cellular nature) and asphal t . Fill er 
shall meet the requirements of ASTM D-1751-60T . Sealer shall be a cold applied , 
2 component joint sealing compound or approved equal. 

G. Portland cement shall conform to ASTM Cl50, Type 1, II or III as required. 

H. Reinforcement shall be of domestic menufacture. 

1. Bars shall conform to "Specifications 
Reinforcement ASTM A305 and ASTM Al5 or A432. 
be marked in accordance with the requirements 
System. 

for Billet Steel Bars for Concrete 
Each piece of reinforcement shall 

of the American Standard Bar Marki ng 

The Contractor shall submit mill test reports for all reinforcement delivered t o t he 
project site. Reinforcement furnished for this project shall be subject to testing 
by an Independent Testing Laboratory selected by the Architect and paid by t he 
Owner . In the event tests prove reinforcement furnished does not comply with 
requirements of these Specifications for reinforcement, new reinforcement complying 
with the requirements of the Specifications shall be furnished and ins t alled, and 
in addition, the Contractor shall pay for the costs of all tests in conjuncti on 
with non-complying reinforcement. 

2. Welded wire fabric shall be of domestic manufacture and shall conform to 
the requirements of ASTM A82 and Al85. 

3. Supports: Chairs, spacers and other required supports shall conform to 
the requirements of the Acl Detailing Manual ACl 315. Supports for reinforcement 
for exposed concrete surfaces shall be galvanized or plastic coated. 

I. Water: City tap water. 

J. Curing Materials: 

1. Polyethelene sheets: A 4 mil natural polyethelene sheeting shall be used 
to cure concrete floor surfaces as follows: 

a. Surfaces on which additional concrete is to be placed with the expecta
tion of bond. 

b. Surfaces on which waterproofing is to be applied. 

c. Floors to receive concrete fill or setting beds. 

d. Floors to receive hardening treatments. 



0330-4 
CAST-IN-PLACE 

STRUCTURAL CONCRETE 

2. Resin Base Curing Compound shall be used on all concrete including concrete 
surfaces as base for resilient floor covering. Resin base compound shall be free from 
wax, paraffin, oi l , grease and silicone. Resin base compound used for curing con
crete on this project shall comply with the requirements of ASTM-C-309. 

0330.03 SHOP DRAWINGS: 

A. Before commencing any work on reinforced concrete, submit shop drawings detailing 
metal reinforcement for concrete and location of proposed construction joints. Shop 
drawings for reinforcement shall indicate all welds. No material shall be fabricated 
for which Shop Drawings have not been approved. Approval for reinforcement for 
concrete shall cover general location, spacing and details of design. If errors 
are discovered in the Shop Drawings, they will be reported to the Contractor, but 
such notification (or the absence of any notification) shall not be construed as 
relieving the Contractor of the responsibility for correcting any errors which may 
have been made in such Shop Drawings, whether detected or not. Contractor shall pay 
for all printing of shop drawings. 

The omission from Shop and Installation Drawings of any material shown on the Contract 
Drawings or ca ll ed for by the Specifications shall not relieve the Contractor of the 
responsibility for furnishing and installing such materials, even though such Shop 
and/or Install ation Drawings may have been returned as approved. 

0330.04 SUPERVISION: 

A. The contractor shall employ a thoroughly competent engineer or foreman experi
enced in this class of work, who shall be in charge at all times during construction. 
This forman shall superintend placing of materials, and see that work is carried 
out strictly in accordance with the drawings and specifications. 

B. In addition to the foreman required by preceeding paragraph, the contractor shall 
employ an experienced steel worker to be in charge of reinforcing, whose sole duty 
will be to see that all steel has been properly tied and i s not displaced during 
concrete placing operations. Do not permit l oading or traffic of any kind on 
construction until concrete has thouroughly hardened. 

0330.05 FORM WORK: 

A. Forms shall be built to the shapes and dimensions of the concrete as shown on 
the Drawings. Forms shall be set to line and grade, braced and secured to with
stand the pl acing of the concrete and maintain their shape and position. Forms 
shall be sufficiently tight and substantia lly assembled to prevent bulging or 
l eakage of mortar. Removable forms shall be assembled in such a manner as to 
facilitate their removal without damaging the concrete. Forms shall be constructed 
with care to produce concrete surfaces which will require a minimum of rubbing or 
trimming of the finish and which wi ll not leave unsi ghtly or objectionable form 
marks in exposed concrete surfaces. Lumber once used as forms shall have all 
nails withdrawn and contact surfaces thoroughly cleaned before reuse. 

B. Forms for exposed columns shall be steel or fiberglas, with no horizontal joints. 
Vertical joints shall be at the corners only and sha ll be sealed with a neoprene 
gasket. All exposed concrete forms shall be carefu lly selected for finish. Obtain 
approval of architect of forms to be used more than twice. 



0330-5 
CAST-IN-PLACE 

STRUCTURAL CONCRETE 

C. Mock-up, consisting of section of each type exposed concrete wall coffers 

shall be erected for approval of the architect prior to erection of form work 

for building. After inspection of forms, concrete shall be placed in forms 

and forms stripped after ten days for review and approval of finish and detail. 

D. Shoring: Horizontal surfaces shall have adequate shoring to support concrete 

loads and construction loads without deformation. In long spans, where intermed

iate supports are not possible, the anticipated deflection in the forms due to 

the weight of fresh concrete shall be accurately cal cul ated and taken into account 

in the design of the forms so that finished concrete members will have true sur

faces conforming accurately to desired lines, planes and elevations. If adequate 

foundation for shores cannot be secured, trussed supports shall be provided. 

E. Cleanout Pockets: Temporary openings shall be arranged in wall, beam and 

column forms and where otherwise required to facilitate cleaning and inspection. 

F. Form Ties shall be used to securely hold forms in position during the placing 

of concrete and to withstand the weight and pressure of the wet concrete and to 

withstand the weight and pressure of the wet concrete and other loads incidental 

to construction. Ties of a type intended to be entirely removed shall be coated with 

cup grease or other lubricant to safeguard against damaging the concrete during 

removal. 

G. Chamfers: Exposed corners shall be chambered 3/411 unless otherwise noted 

or detailed. 

H. Anchor slots to receive inserts for anchoring units will be 2411 on center 

and full height of all facing material joining concrete. One row centered in 

each column up to 24 11 in width, and two or more rows in wider members requiring 

facing, with additional rows where spandrel walls join with interior or exterior 

structural concrete columns or walls. 

I. Where ceilings are to be l athed on the soffit of concrete joists and beams 

or suspended therefrom, contractor shall furnish and install in the soffit form 

to be cased in concrete ceil ing inserts properly spaced. 

J. Inserts: Allow ample time for the various trades to install anchors, hangers, 

sleeves, conduits and inserts in cast-in-place concrete. 

0330.06 EXPANSION JOINTS: 

A. Expansion joints shall be full width and depth of concrete sections. One-half 

inch material shall be used unless specifically indicated otherwise. All interior 

slabs shall receive 30 pound fe lt strip against other concrete. 

0330.07 REINFORCING STEEL: 

A. General: Reinforcing steel shall be fabricated in shapes and dimensions indi

cated, shall be placed where indicated or required to carry out_the intent of the 

drawings and specifications. Welds shall be capable of developing greater strength 

than bars to be welded. ASTM Specifications for reinforcement to be welded shall 

be supplemented by requirements assuring satisfactory weldability in conformity 

with "Recommended Practices for Welding Reinforcing Steel, Metal Inserts and 

Connections in Reinforced Concrete Construction." 



0330-6 
CAST- IN-PLACE 

STRUCTURAL CONCRETE 

B. Marking: Bars shall be plainly marked. Bundles shall be limited to one size 
and one length and each bundle shall be tagged with metal tags. The tag shall give 
the number of bars, size, length and mark. The tag shall be secured with two No.12 
wrapper wires. 

C. Placing: 

1. Reinforcement shall be accurately placed and securely saddle tied at every 
intersection with No. 16 gauge black annealed wire, and shall be rigidly held in 
place during the placing of the concrete by means of metal chairs or spacers (not 
wood blocks or brick bats). Slab reinforcement bars (both main and temperature 
steel) nearest and parallel to beams or walls shall be placed not farther than 
one-half of the scheduled bar spacing away from the adjacent face of such parallel 
members. 

2. Bars in concrete walls shall be held in position, and to proper clearance, 
by means of concrete or metal spacers made especially as the locations where spacers 
are required. 

3. Bars in beams and slabs shall be held to exact location during placing of 
concrete by spacers, chairs, or other necessary supports as recommended by A.C.I. 
in Detailing Manual. 

4. Stirrups in each beam, except where straight top bars occur, shall be held 
in position by means of two #3 stirrup holding bars extending the full length 
of that portion of the respective beam which is occupied by stirrups and in which there 
are no top bars. Reinforcing steel in sl~bs, beams and walls, unless otherwise 
specifically noted shall be continuous throughout the length of the respective 
members, and shall be bent around corners and extended 40 diameters into the ad
joining wall s or beams. 

5. Splicing: Reinforcing bars shall lap 24 diameters unless otherwise indicated. 
Stirrups in beams and girders and ties in columns shall be wired to the principal 
reinforcing bars. In spl i cing welded wire fabric, the lap in both directions shall 
be not less t han the distance between the wires. The two transverse wi res for any 
splice as well as the longitudinal wires shall be securely tied. 

6. Dowels shall be embedded 24 diameters, unless otherwise indicated on the 
drawings. 

7. Concrete for reinforcement: Reinforcement shall be protected by the thick
ness of concrete indicated on the drawings . Where not shown, the thickness of 
concrete over reinforcement shall be as follows: 

Where concrete is deposited against 
ground without the use of forms. 

Where concrete is exposed to weather 
or exposed to the ground but placed 
in form 

At surfaces not exposed to the 
ground or the weather 

Not less than 311 

Not less than 211 for 
bars larger than #5; 
not 1 ess than 1-1 /2 11 

for #5 bars or smaller. 

Not less than 3/411 for 
slabs, joists, walls, 
or 1-1 /2 11 for beams 
and columns. 
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A. All concrete quality shall be in conformity with ACI Standard Bui lding Code 
Requirements . 

B. Allowable stresses for the design of concrete members for this structure are 
based on the specified minimum compressive strength of the concrete at 28 days 
or the earlier age at which the concrete may be expected to receive its full load . 

C. Concrete Exposed to Freezing Conditions: No concrete exposed to the action 
of freezing weather shall have a water content exceeding six (6) gallons per sack 
of cement. 

D. Additional Cement: If the strength required for the class of concrete being 
produced is not secured with the minimum content specified, additional cement 
or other aggregates shall be used . 

E. Concrete admi xture shall be utilized in all concrete except footings and 
drilled piers. Such admixture shall be introduced in quantity and type according 

to method recommended by the Testing Laboratory. No other type admixture will 
be used without written permission from the Testing Laboratory. 

0330.09 DESIGN, CONTROL AND TESTING OF CONCRETE: 

A. Independent testing l aboratory: Control and testing of concrete materials, 
mixtures and the mjxing of all concrete shall be performed by an establi shed 

independent testing laboratory , selected by the Owner. The Owner will pay 
direct for all fees and charges to such laboratory pertaining to concrete control 

and testing. These fees and charges shall NOT be included in the bidders ' 
bid amounts . 

B. Selection of the independent testing laboratory by the Owner in no way 
relieves the Contractor of his responsibility to furnish materials and construc

tion in full compliance with the Drawings and Specifications. 

C. Design of concrete mixes: 

1. The Contractor shall be responsible for and pay for desi gn of all concrete 

mi xes. Design of concrete mixes shall be performed by a testing laboratory 
selected by the Contractor and approved by the Architect. The Contractor shall 
not use the same independent testing laboratory selected by the Owner for control 

and testing. 

2. Tri~ l mi xes: For each concrete strength required, 3 trial mixes shall 

be made by the Contractor in which the water-cement ratio shall be varied so that 

a curve may be plotted to determine the effect of variation in the water-cement 

ratio on strength and workability. 

3. Advance tests for trial mixes shall be made with the materials proposed 

for use on the job. Cylinders shall be tested in accordance with ASTM C-39 at 

7 days and 28 days . Concrete shall not be placed on the project until laboratory 

reports and breaks of confirmati on cylinders indicate that the proposed mixes will 

develop the required strengths. 



0330-8 
CAST-IN-PLACE 

STRUCTURAL CONCRETE 

4. Verification of mix designs: One batch of each class of concrete specified 
for the project (except 2000 psi concrete) shall be used in construction of footings. 
Each batch shall be at least five (5) cubic yards in size, shall be made with cement 
and.aggregates proposed for use, and shall not contain any accelerators. Six test 
cylinders shall be made from each batch with three cylinders tested at 7 days and 
three at 28 days and shall be supplemented by slump tests taken at the same time. 

5: Mix designs shall be checked and revised if necessary wherever changes are 
made in aggregates or in surface water content of aggregate or workability of the 
concrete. The s l ump will be the minimum to produce a workable mix. The Owner's 
selected laboratory will prescribe the maxi mum quality of water to be used. 

D. Control of concrete: Services to be rendered by the Owner's selected labora
tory under terms of concrete control, shall include : 

1. Make moisture tests on sand and gravel at si te of batching, prior to and 
during concreting operations, making necessary adjustments in the mix to insure 
yield and maintain water-cement ratio and slump. 

2. Supervise the weighing and meas uring of all ingredients entering the mix. 

3. Make periodic checks of scales used to weigh ingredients entering the mi x. 

4. Cooperate with Architect to meet varying requirements of job conditions. 

5. Make slump tests at time of sampling and at direction of Architect . . 

6. File a log covering concreting operations for each placement. 

7. Instigate periodic tests on the aggregates to insure compliance with pro
ject specifications. 

8. Make every effort to insure the quality and uniformity of the delivered 
concrete, this shall include tests on fresh concrete such as unit weight, slump 
and consistency tests, mixer efficiency tests, timing of mixing, checking temp
eratures of concrete, etc. 

The testing laboratory selected by the Owner will both make and test the cylinder. 

The Contractor and his suppliers shall cooperate with the Testing laboratory or 
laboratories assigned the work and shall give ample notice as to sources of mat
erials and time and quantity of shipments to enable laboratory to make necessary 
time tests. Should the Contractor fail to give such notice at proper time, he 
shall be liable for any additional charges or for any delay resulting therefrom. 

E. Testing of concrete: Services to be rendered by the Owner's selected laboratory 
shall i nc lude: 

1. Test Cylinders shall be made of concrete used in the work. For each day 
of concrete placing and for each class of concrete placed and at each location 
of concrete placed, not less than 4 test cylinders shall be made by the Testing 
Laboratory. Not less than 2 test cylinders shall be made for each 50 cubic 
yards (or less) of concrete placed. One of the test cylinders shall be crushed 
at the age of seven (7) days and the remaining at the age of 28 days by the 
Testing laboratory. The Testing loaboratory shall furnish one (1) copy of each 
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test report to the Owner, Architect, Structural Engineer, Contractor and the 
Architect's Inspector. All tests shall be made in accordance with ASTM C3l 
and tested in accordance with ASTM C39. 

If the average strength of the cylinders for any portion of the structure falls 
below the compressive strength required for the design, the Architect shall have 
the right to order a change in the proportions or the water content of the con
crete for the remaining portion of the structure. 

In addition, where there is question as to the quality of the concrete in the 
structure, the Architect may require tests in accordance with the "Standard 
Methods of Securing, Preparing and Testing Specimens of Hardened Concrete for 
Compressive and Flexural Strengths" or order load tests for that portion of 
the structure where the questionable concrete has been placed. Load tests shall 
be made in accordance with Sec. 202 of the current AC! Building Code for Rein
forced Concrete and criterion of acceptability of the concrete under test shall 
be that given therein. 

2. Slump tests shall be made for each 50 cubic yards of concrete placed and 
the laboratory shall keep sufficient records of the results. Slump tests shall 
be conducted to conform to ASTM Cl43. 

SLUMPS FOR VARIOUS TYPES OF CONSTRUCTION 
Slump in Inches 

Types of Construction 

Reinforced foundations, 
walls and footings 

Maximum Minimum 

Slabs, beams, joists 
and columns 

4 

5 3 

When the specified slump is 3" or less, the tolerances sha ll be plus or minus 
1/2". When the specified slump is greater than 3" the tolerances shall be plus 
or minus l". 

0330.10 PREPARATION FOR PLACING CONCRETE: 

A. All concrete shall be mixed and placed in conformity with the requirements of 
the ACI Standard Building Code Requirements. 

B. The various trades shall be given ample t i me to install al l anchor bolts, hangers, 
sleeves, conduits and inserts necessary for the proper execution of their work. All 
items shall be accurately positioned in the forms. Sleeves in chases and mechanical 
rooms shall extend one inch above finish floor to prevent water from leaking down 
around the sleeve. No reinforcing steel shall be cut to facilitate installation 
of inserts. 

Where electric conduits or other pipes are to be buried in concrete, the concrete 
shall be carefully tamped around the conduits and pipes to insure thay will occupy 
their proper place in the completed structure. Electric conduit in concrete slabs 
shall be placed between upper and lower ·reinforcement members or under reinforcing 
for slabs on grade. 
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C. Preparat ion: Impounded water shall be removed from t he forms and excavations 
before any concrete is deposited. Any f low of water shall be diverted through 
prop~r side drains to a sump, or removed by other approved methods to prevent 
wash1~g the freshly deposited concrete . Temporary drai ns shal l be stopped by 
~rout1n~ or by other satisfactory means . Openings l ef t i n forms for cl eaning, 
1nspect1on, etc . , shall be securely closed after the fo rms have been cleaned 
out, inspected and approved. Debris shall be removed f rom the space to be 
occupied by the concrete, before any concrete is deposited. Before placing, 
hardened concrete and all foreign substances shall be removed from t he inner 
surface of the mi xing and conveying equipment . Wood forms, un less . l ined , shall 
be wetted wi th water in advance of pouring the concrete, to tighten the joint s 
and prevent seepage of cement from the mi x, or the absorpt i on, by the forms of 
the water in the concrete . Substantial runways, or other sui table means, shall 
be provided over which to convey the concrete to t he several poi nts of depos i t, 
in order not to disturb the forms or reinforcement, and conveyi ng equi pment shall 
not be wheeled directly over any reinforcement . 

0330. 11 MI XING CONCRETE: 

A. The contractor shall be prepared to submit t othe Archi tect and Laboratory 
for review, a resume of the procedure of mi xing and placi ng of concrete to be 
used in the project . The Architect and/ or laboratory shall have t he right to 
disapprove any procedure of mi xing concrete which in t heir j udgment does not 
meet standard of good practice . 

B. Ready-mi xed concrete shall be mi xed and deli vered in conformity with the 
requirements set forth in the Standard Specifications for Ready-Mixed Concrete 
(ASTM) and under the supervision of the Testing Laboratory. The Arch i tect and 
independent testing laboratory shall have the right t o disapprove any procedure 
of mixing concrete which, in their j udgment does not conform t o standard or 
good accepted parctices . 

0330 . 12 CON VEYING CONCRETE: 

A. Concrete shall be conveyed from the mi xer to the pl ace of final depos i t 
by methods which will prevent the separation or loss of t he materials . Equi p
ment for conveying concrete shal l be of such size and des ign as to assure a 
practically continuous flow of concrete at the deli very and without separation 
of the materials . 

0330 .13 DEPOSITING CONCRETE : 

A. General : The Contractor shall notify the Architect at l east 24 hours i n 
advance, before placing concrete. Concrete shall be deposited as near ly as 
practicabl e in its fina l pos iti on to avoid segregation due to rehandl i ng or 
flowing . The placing of concrete shal l be carried on at such a rate that the 
concrete is at all times plastic and f l ows readily into t he spaces between 
the reinforcement, inserts , forms , etc. Concrete that has parti al ly hardened 
or been contaminated by forei gn mat eri al s shall not be deposited in t he work, 
nor shall any retempered concrete be used . 
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Such method shall be employed in conveying and handling the concrete that no 
morta~ will be lost, and that the concrete as placed is dense and uniform through
out with no lack or excess of mortar at any place. Dropping concrete a distance 
of more than five feet without the use of a tremie, or depositing a large quantity 
at any point and working it long distances will not be permitted. 

In the construction of footings, columns, and walls, the concrete surface shall 
be kept horizontal. Concrete columns and walls more than 4'-011 in height shall 
be poured at least one day before the connecting floor construction. In concrete 
pours of an appreciable horizontal area, the concrete shall be placed in reasonable 
uniform horizontal 'layers not more than 1211 thick except as hereinafter provided. 
When less than a complete layer is placed in one operation, it shall be terminated 
in a vertical bulkhead. 

The concrete shall be transported as rapidly as possible, and in no case will it 
be permitted to use concrete which has baen in transit or standing more than 45 
minutes when the temperature is above 90 F., 60 minutes otherwise, from the 
time water was added to the mix until final deposition in the form. 

Each layer shall be compacted fully before the succeeding layer is placed and 
separate batches shall follow each other so closely that the succeeding l ayer 
shall be placed and fully compacted before the layer immediately below has taken 
an initial set. 

Any excess water resulting from bleeding from lower layers of concrete shall be 
disposed of immediately in such a manner as to avoid washing out mortar from 
freshly deposited concrete and without damage to the forms. 

B. Vibration: Concrete shall be thorough ly compacted during and immediately 
after depositing by vibrating the concrete internally by means of internal 
vibrators with f lexible shafts. Concrete shall be of such consistency that no 
appreciable amount of water is forced to the top by vibration. Vibration shall 
begin as soon as one batch of concrete has been placed. Shall proceed contin
uously until the entire section being poured has been thoroughly vibrated. 

The vibrating element shall be inserted into the concrete at the point of deposit. 
And in areas of freshly placed concrete. The time of vibration at one point 
shall be of sufficient duriation to accomplish thorough consolidation, complete 
embedment of the reinforcement, the production of smooth surfaces free from 
honeycombing and air bubbles and to work the concrete into all corners of the 
forms. However, over-vibrating shall be avoided and vibration at a point shall 
not continue to the extent that pools of grout are formed. 

A sufficient number of spare vibrators shall be kept readily access ible to the 
place of deposition of the concrete to assure adequate vibration in case of 
breakdown of those in use. 

c. Precautions : To avoid joints on exposed surfaces as far as possible, the 
top surface of the concrete adjacent to the forms shall be smooth. Where a 
feather edge would be produced at a construction joint, an inset form shall 
be placed to produce an edge thickness of not less than 611 i n the succeeding 
layer. Wa lking on concrete shall not be permitted for at least 24 hours after 
i t has been placed in the forms. 

D. Depositing in Cold Weather: 
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Concrete when deposited, shall have a temperature not below 700 F., and not above 
90° F. In freezing weather, suitable means shall be provided for ma intaining the 
concrete after depositing at a temperature not lower than 700 F., for 3 days, or 
50° F., for 5 days after placing. 

E. Depositing in Hot Weather: 
hot weather. The forms must be 
and the exposed surfaces of the 
ling for 7 days. 

Special care shall be taken in concreting during 
thoroughly wetted just before the concrete is placed, 
concrete shall be kept continually damp, by sprink-

0330. 14 CONSTRUCTION JOINTS IN CONCRETE: 

A. Joints at locations other than shown will not be permitted without the written 
approval of the Architect. Reinforcing steel shall be continuous through the 
joints. Joints shall be straight and true and the edges of the panels at construc
tion joints shall be troweled smooth and flush with the adjacent panels. 

B. Unscheduled Construction Joints which the Contractor feels are necessary, or 
which are required by an emergency shall be located and formed so as to least 
impair the strength and appearance of the structure. The exact location of un
scheduled construction joints shal l be approved by the Archi tect and shall be 
general ly as follows: 

Member 

Beams, girder and supported 
slabs 

Columns 

Wall s 

Location of Joint 

Center of clear span 

Bottom of supported beam 

Joints vertical, in location 
as directed. 

C. Additional Reinforcing: Construction joints in beams, joists, walls, and 
supported slabs require reinforcing in addition to that regularly scheduled for 
the member in which the joint occurs. Quantity of additional reinforcing shall 
be 1/3 of amount of top and/or bottom reinforcing. 

D. Bu l Rheads for forming construction joints shall be placed at right angles to 
the member being placed. Provision for keying the member to the succeeding portion 
to be placed shall be made by embedment of saturated wooden blocks or strips, beveled 
to facilitate removal. When the concrete has taken its final set, remove the 
bulkheads and key strips, clean the laitance from the joint face, and leave the 
face roughened. 

0330.15 BONDING CONCRETE 

A. Before depositing any concrete on or against previously deposited concrete, which 
has partially or entirely set, the surfaces of the latter shall be thoroughly rough
ened and cleaned of all foreign matter, scum and laitance. The forms shall be re
tightened and the surfaces of the previously deposited concrete shall be slushed 
with grout. The new concrete shall be deposited before the grout attains its initial 
set, and the work shall be performed in such manner as to assure bonding of the 
newly placed concrete to that previously placed. 
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A. Gen~ral: Concrete slabs shall be finished as specified herein. The dusting 
o'. ~ea~1ng surfaces with dry materi als will NOT be permitted. In preparation for 
f1n1sh1ng, 1-1/211 diameter pipe screeds shall be installed not over eight feet 
O.C. to secure uniform thickness slabs with level surfaces. Screeds shall be 
mounted on top of adjustable screw type screed bases. Screeds shall be relocated 
as the placing of the concrete progresses. Slabs shall be struck off true by 
double screeding to the required level at or below the elevation or grade of the 
finished slabs as indicated on the drawings. Slabs shall be level within a toler
ance of 1/411 in 16 feet when tested with a sixteen foot long straightedge when 
applied to the slabs at 31 -0 11 intervals in both directions, lapping straightedge 
four feet on areas previously checked. Maximum deviation in any one area shall 
be plus or minus 3/811 from elebations indicated on the Drawings. 

B. Trowel Finish: 

1. Locations: All interior concrete floor slabs, including concrete slabs 
under resilient floor coverings, under carpets, and concrete floors exposed 
without additional finish, unless noted otherwise on the drawings and specified 
otherwise ~erein. 

2. Method and Finishing: Concrete slabs shall be finished by tamping 
the concrete with special tools to force the floating with straightedge to 
bring the surfaces to the required finish levels. While the concrete is still 
green but sufficiently hardened to bear a man's weight without deep imprint, 
it shall be wood-floated to a true plane with no coarse aggregate visible. 
Sufficient pressure shall be used on the wood float to bring the moisture to the 
surface. The concrete shall then be hand troweled to produce a smooth impervious 
surface for the purpose of burnishing. The f~nal troweling shall produce a 
ringing sound from the trowel. Should slabs not be level within a to lerance of 
1/411 in 16 feet when tested with a 16 foot long straightedge when applied to the 
slabs at 3 1 -0 11 intervals in both directions, high spots shall be ground down 
and low spots filled with Cement Floor Leveling Compound specified in Materials 
Article. If the contractor fails to correct areas which do not qualify under 
the stated limitation within 30 days after the Architect has inspected and 
rejected such areas, the Owner shall have the right t~ have the corrective work 
performed by others and to charge the contractor with all costs of such correc
tive work. 

C. Wood Float Finish: 

1. Locations: All concrete roof slabs, concrete slabs under waterproofing 
and under setting beds for ceramic floor tile, quarry tile, terrazzo, etc. 

2. Method of Finishing: Concrete slabs shall be finished by tamping the 
concrete with special tools to force the coarse aggregate away from the surface 
and then screeding and floating with strajghtedges to bring the surface to the 
required finish level shown on the Drawings. While the concrete is still 
green but sufficiently hardened to bear a man's weight without deep imprint, 
it shall be wood floated to a true plane with no coarse aggregate visible. 
Sufficient pressure shall be used on the wood f loat to bring the moisture to 
the surface. Prior to initial set, concrete surfaces shall again be wood floated 
to a tight f loat finish with a texture as approved by the Architect. 



D. Brush Finish: 

1. Locations: Exposed concrete stair treads 
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2. Method of Finishing: Same Method as specified for trowel finish except 
prior to final set of concrete, brush concrete surfaces with soft bristle broom 
to texture approved by the Architect. 

E. Power Machi ne Finishing: In place of hand finishing, the contractor may use 
a power machine approved by the Architect for finishing concrete slab surfaces . 
However, the preparation of concrete surfaces, as specified above for finishing 
by hand, shall apply for finishing by machine. 

F. Topping and Fills for Stair Treads: 

1. Mix: All topping shall be mixed with one volume of Portland Cement, 
1-1 /2 11 to 2 volumes sand and 1-1 /2 to 2 vo lumes gravel or crushed stone. Maximum 
size of gravel or crushed stone shall be 3/811

• Not more than five gallons of 
water shall be used per sack of cement including the water in the aggregates. 
Concrete shall be machine mixed not less than two minutes after all materials 
are placed in the mixer. 

2. Reinforcement: Topping sha ll be reinforced where indicated on the Draw
ings. All topping applied over waterproofing shall be reinforced. 

3. Application of Topping: Clean concrete surfaces of all debris, loose 
plaster, etc., and wash thoroughly . Apply a thick slurry of Portland Cement 
to surface of structural concrete. Spread topping on, screed and rod to a true, 
uniform and/or sloped surface. Screed and float to work the finer particles 
of sand and cement to the top. Where topping is to be applied over waterproofing, 
check waterproofing and report any defects to the Architect prior to installation 
of topping. 

4. Finish in a manner specified for trowel finish and to same tolerance. 

0330 . 17 REMOVAL OF FORMS: 

A. General: Forms shall not be removed and shall not in any case be disturbed 
until the concrete has adequately hardened. Clamps or tie rods may be l oosened 
24 hours after the concrete is placed. Ties, except for a sufficient number to 
hold the forms in place, may be removed at that time. Through-wall ties that 
are to be wholly withdrawn shall be pulled toward the inside faces of the con
crete will not be permitted, and care shall be exercised to avoid spal ling the 
concrete surfaces. Wood forms shal l be completely removed from behind walls 
and under steps and similar places (through temporary openings if necessary) in 
order that not material wi ll be left to rot or be infested by temi tes. 

B. Waiting Period for Removal of Forms: Under normal conditions, after pl acing 
concrete, the minimum waiting period before the forms may be stripped shall be 
governed by the fol lowing schedule. The use of this schedule shall not operate 
to relieve the Contractor of the responsibility of the safety of the structure . 
The schedule also lists the minimum concrete strength necessary to permit earlier 
stripping based on cylinders made and tested by t he Contractor. 
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(Minimum Waiting Period After Placing Concrete) 

Structural Member 

Columns 
Grade beam Sides & 

Walls 
Side Forms of Beams 
Bottom Forms of Slabs 

6~ or less in clear 
span 

Bottom Forms of Beams 
and Slabs of Spans 
61 and over 

0330.18 CURING CONCRETE: 

Average Temperature 
Above 60 F 50-600 F 

5 days 7 days 

2 days 4 days 
5 days 7 days 

7 days 9 days 

14 days 18 days 

Minimum Strength 

3000 psi 

2000 psi 
2500 psi 

2500 psi 

3000 psi 

A. General: Freshly placed concrete shall be protected from washing by rain or 
any other source of water. Concrete shall be cured by means of water, polyethylene 
sheets and resin base compound. 

B. Polyethylene Sheeting: Thoroughly wet concrete surfaces and then cover exposed 
surfaces with polyethylene sheeting, lapping four inches at edges and ends. All 
edge and end laps shall be sealed with a vaporproof tape of same permeability as 
polyethylene sheeting. Sheeting shall be held in place by sand as required. 

C. Resin Base Compound shall be applied to formed surfaces immediately after forms 
are removed and prior to any patching or surface treatment except the cleansing 
of loose sand, mortar and debris from the surface, which shall be thoroughly moist
ened with water. The curing compound shall be applied to unformed surfaces as soon 
after finishing as f ree water on the surface has disappeared. Curing compound shall 
be applied by means of approved power spraying equipment on the concrete surfaces, 
in one operation, at a coverage rate of not more than 200 square feet per gallon 
(unless otherwise recommended by manufacturer of curing compound). The application 
shall be made in two coats with the direction of the application of the second 
coat approximately at ri ght angles to the direction of the application of the first 
coat. Concrete surfaces which have been subject to heavy rainfall within three hours 
after the appl ication of the curing compound shall be resprayed by the methods and 
coverage specified above . 

0330.19 FILLING TIE ROD OR BOLT HOLES: 

A. Holes resulting from the removal of bolts or tie rods shall be solidly fi lled 
with stiff cement grout. Holes passing entirely through concrete members shall 
be filled, from the inside faces, with a plunger-type gun or other device that 
will force the mortar through to the outside face, to assure complete filling. 

Holes which do not pass entirely through shall be f illed, using tools which will 
permit the opening to be packed thoroughly full. Excess mortar at the faces of 
filled holes shall be neatly struck off flush (with a canvas sack) . Before doing 
any patching, severa l samples of grout shall be made up and allowed to dry, for 
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comparison (as to color and texture) with the concrete surfaces to be patched. 
Exposed surfaces of the final patches in the actual work shall be finished with 
a smooth wood or cork float and not with a steel trowel. 

0330-20 FINISHING EXPOS ED CONCRETE COLUMN, WALL, BEAM AND SOFFIT SURFACES: 

A. General: It is the intent of these specifications to provide for exposed 
c?n~rete column, wall, beam and soffit surfaces of such quality to require a 
m1n1mum of pointi ng. Such care shall be exercised i n the forming, mi xing and 
placing of the concrete to assure reasonably uniform dense surfaces, free from 
blemishes or defects. However, in the event of unsightly voids, honeycombs, etc., 
they shall be repaired as soon as possible. Loose particles shall be removed from 
honeycombed spots and fins and other projections shal l be neatly dressed off . 
Holes shall be drenched with clean water and properly patched with Portland Cement 
and sand mortar of color and texture to match surrounding concrete. 

B. Rubbed Finish: In addition to the preparation of the concrete surfaces specified 
above, a rubbed finish shall be given to exposed concrete surfaces only where 
scheduled or noted on the Drawings. Rubbed finish shal l consist of the following: 

1. As soon as forms are removed, cut off form ties to one inch below surfaces; 
fill holes, unsightly voids and honeycombs; remove fins and other rough spots. 
Clean holes of dust, drench with clean water; fill and patch with concrete to 
match adjoining surfaces; rub with a No. 16 carborundum stone or an abrasive of 
equal quality; continue rubbing sufficiently to bring and to produce a smooth dense 
uniform surface without pits or irregularities. The use of cement to form a 
surface paste will not be acceptable or permitted . All corners, nosings, and 
angles shall be finished straight and true. Apply a second rubbing to exposed 
concrete surfaces with a No. 30 carborundum stone or an abrasive of equal quality 
and water to a smooth uniform surface, with all corners, nosings and angles 
straight and true. The second rubbing application shall be made in a similar 
manner as first rubbing application. 

C. Raked Finish: In addition to the preparation of concrete surfaces specified 
above, a raked finish sha ll be given to exposed concrete surfaces only where 
scheduled or shown on the Drawings. Raked finish shall consist of the following: 

1. Raking tools shall be of 6 ply polyester plastic reinforced with not less 
than 1-1 /2 oz. per square foot of fiberglass net material. Cores of all tools 
shall be strengthened with 1 inch deep honeycombed material to give added strength. 
A raked finish sample panel prepared with the tools as manufactured shall be 
prepared by the Contractor and submitted for the Architect's approval. 

2. As soon as forms are removed, cut off form ties to one inch below surfaces; 
fill holes , unsightly voids and honeycombs; remove fins and other rough spots. 
Clean holes of dust, drench with clean water; fi ll and patch with concrete to match 
adjoining surfaces. Prior to raking the surface shall have a smooth dense uniform 
surface without pits or irregularities. The use of cement to form a surface paste 
will not be acceptable or permitted. All corners and ang les shal l be finished 
straight and true. 

0330.21 IMPERFECT OR DAMAGED WORK: 

A. Imperfect or damaged work or any material damaged or determined to be defective 
before final completion and acceptance of the entire job shall be satisfactorily 
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replaced at the Contractor's expense and in conformity with the requirements of the Drawings and Specifications. Removal and/or replacement of the concrete work shall be done in such a manner as not to impair the appearance or strength of the structure in any manner. 

0330.22 CLEANING: 

A. Upon completion of the work, forms, equipment, protective coverings and any rubbish resulting therefrom shall be removed from the premises. Finished concrete surfaces shall be left in a clean and perfect condition. After sweeping with an ordinary broom and removing all loose dirt, mud, etc., concrete floors and steps, etc., shall be washed with soap suds and scrubbed with a stiff fiber brush. The suds shall be mopped up and the surface flushed with clean water. 



0352 .01 MATERIALS: 

0352-1 
INSULATING CONCRETE 

A. Portland cement shal l be Type I, II, or Ill, conforming to ASTM Specifications. 

B. Aggregate shall be Type LO Permalite concrete aggregate or approved equal, and 
shall tonform to the Specifications of the Perli te Institute. 

C. Air Entra inment agent shall be liquid 11 Airtrane 11 conforming to the Specifi cati ons 
of the Perlite Institute. 

D. Water shall be clear and free from foreign matter. 

E. Expansion Joint Material shall be one inch thi ck highly compressible materi al, 
Fiberglas PF No . 615 or 617 or an approved equal . 

0352.02 INSTALLATION : 

A. Mix desi gn shall be, generally, one part Portland cement to si x parts Perl i te 
concrete aggregate; however the following properties shall govern to mix: 

1. Compressive strength after 7 days sha ll be 125 psi and at 28 days shall be 
190 psi. 

2. Wet density shall be 40.5 ± 2 lbs ./cu. ft. 

3. Dry density shall be 27 + 2 lbs./cu. ft. 

4. 11 K11 factor shall be .58 per inch of thickness. 

B. Mixing Requirements shall be: 

1. The wet slump of the insulating concrete shall not exceed five inches at the 
hoisting point . 

2. Mixing shall be done in conventional drum or positive paddle type concrete 
mixers. Hoisting shall be done by conventional concrete hois t ing equipment. The 
use of pumps to convey the material will not be allowed if they require additi onal 
water to that specified above for a five inch slump. 

3. The applicator shall have available on the job at all t imes, the necessary 
test equipment for determining wet density and slump of the insulat i ng concrete. 

C. Placing: 

1. Insulating concrete shall be a minimum of three inches thick at the low 
point and acreeded to achieve a smooth surface . Build up cants as detailed. Slope 
deck to roof drains. 

2. Concrete shall not be poured in temperatures below 40° F. or on frosted 
surfaces. Concrete shall be protected from freezing or heavy rain. 

3. Expansion joint material shall be installed at all vertical projections, 
walls, curbs, etc. Ends shall butt tightly. 



0352-2 
INSULATING CONCRETE 

D. Inspection: Insulating concrete shall be protected from traffic after pouring 
until approval has been obtained from the Applicator, a Perlite representative 
and the Architect. 



The following expresses in a diary format some of 
my thoughts, actions, and occurrances preceeding the 
beginnings of the finalization processes of my thes i s 
design solution. Thi s section's value lies in the 
unearthing of a variety of basic t houghts and the 
accompanying evolution and focusing of ideas leading 
to whatever ability I possessed to express these ideas 
as an architectural solution. 
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January 16, 1970 

Class Meeting: Mr. Mccutchan advised us to begin to strengthen 
the weaknesses of our program. 

January 19, 1970 

Information: I presented Dr. Goeldner with my original program 
and a copy. 

January 20, 1970 

Class Meeting: Mr. Warren asked us to prepare a critical path 
diagram showing a progression of and a time schedule for our 
thesis work for the entire semester. 

January 21, 1970 

Meeting: My first meeting with Dr. Goeldner impressed me that for 
the most part he is rather skeptical of the worth of pop music in 
particular and the entire pop culture in general. Dr. Goeldner 
feels that television's mass audience seriously injures the quality 
of accomplished performers in that an excellent performance cannot 
be repeated because of the initial large scale exposure . In keeping 
with his philosophy, he does not at this time own a television. 

After reading my program, Dr. Goe ldner's foremost question was why 
had I programmed a 1980 completion date for my facility. I feel 
that further significance can be added to the solution if probable 
developments soon to come are not ignored. My research indicates 
that an inexpensive audio-video home player will become a reality 
in the near future . It is my feeling that a recording studio that 
is equipped to merely record sound will soon be outdated. 

Dr. Goeldner felt that my future completion date would be used as 
a crutch by me to do anything I wished by saying, "Anything can 
happen between now and then." But this is not my intention. I 
hope to document a significant amount of the studio's feasibility . 
Today's technology is adequate for a sizable portion of the studio's 
operation; further technological developments incorporated into the 
operation are not without support for their coming existance. 

Dr. Goeldner also questioned my statement: "The hi-fi was for music 
what cubism had been for painting." My answer finally evolved into 
a weak comparison of the heightened emotional qualities paralleling 
the two developments. 

Dr. Goeldner mentioned that I should pay particular attention to 
surrounding noises when I site the facility. We agreed that perhaps 
building materials and design could avoid outside noises as well as 
location. 

The meeting concluded with Dr. Goeldner saying even though he was a 
bit skeptical of my subject matter he would be open minded about the 
architectural aspects of the thesis. 
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Meeting: Mr. Stewart reviewed my critical path diagram and asked me 
to be more specific in what I planned to do in the area of building 
technology. He indicated that for what could be foreseen my critical 
paty diagram was not unreasonable. 

Mr. Stewart suggested that the studio itself should hold echo to a 
minimum and allow any desired echo in the recording to be applied 
electronically. 

January 23, 1970 

Meeting: Dr. Goeldner reviewed my critical path diagram and felt that 
I was better prepared to judge it than he . He suggested that for my 
program strengthening I more specifically describe the functions of 
the facility and the persons involved in its functioning. 

He hoped that I would choose a specific site very soon, but if I am 
to follow my critical path diagram I will not begin to choose a 
specific site until February 4 or 5. 

Dr . Goeldner feels that the scope of the functional design of the 
facility is not large enough to present a complexity of problems. 

Dr. Goe ldner asked me to define the term I borrowed from Marshall 
McLuhan: 11 implosion 11

• I experienced a great deal of difficulty 
in trying to express the implications of the term as I percei ve them. 
I referred to the singular developments of first the still photograph, 
then the recording of sounds, the moving picture, and finally the 
merging of the distinct developments into today's motion pictures 
and television. The point I was trying to ma ke was that many 
separate things were happening during the mechanical explosion, and 
once these developments began to merge with one another an opposite 
affect was occurring--an implosion process. 

Meeting: Mr. Stewart concurred with the idea that I should more 
fully study the functions of the faci lity and its participants. 

Mr. Stewart helped me realize that the term '!implosion" di d not 
apply only to physical objects; the term encompasses the intangible 
as well . A collective merging of ideas is as much a part of the 
implosion as the merging of physical developments . The terms 
11 implosion 11 and 11 expfosion 11 can be somewhat identified with the 
terms 11 intensive 11 and 11 extensive 11

, respectively. A major point 
is that significant advances are the result during both implosion 
and explosion. The two phenomena have a realtionship to one another 
that can be described as a natural cycling . The one in prominence 
is strengthened by the one that preceeded it and will make possible 
that one's reoccurrance at a future time. No one phenomenon exists 
totally exclusive from the other; rather one dominates the other. 

January 27, 1970 

Meeting: I loaned Mr. Stewart an article entitled "Where Do We Go 
From Hear" by John Culshaw (11 Hi-Fi 11 Nov. 1969, page 57) which 
discussed the possibilities and probabilities of the audio-video 
player for home use. The emphasis is upon the problems of applying 
the art of opera to the new medium. 
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I discussed the possi bility of increasing the public seating capacity 
from 500 to a capacity of between 1500 and 3000. Mr. Stewart felt 
that 500 people provided an adequate number to establish a performer
audience atmosphere. He felt that research might prove him wrong, 
and that research would be needed before a final decision could be 
made. 

He again stressed the need for more specific information pertaining 
to the operation of the facility. 

January 29, 1970 

Information : I attended a recording session of a group known as the 
11 Colors 11

• The group is recording its third album, following up pre
vious. successes . They are recording in the Second Baptist Church; 
the ceiling is high; the walls slope inward; t he resu l ting accoustics 
are desirable . 

The Colors consists of three performers with three members of a 
separate rock group providing backing for this album. The instru
ments consist of 4 guitars and drums. Three persons sang simultan
eously. 

The engineer had limited techni cal capabi l ities because of his 
limited equipment. He was only able to record 4 tracks from 4 
microphones; he was ab le only to pick up the sound from the electric 
guitars through the amplifiers and then through the microphones. 
In a studio he would have been able to pi ck up the sound directly 
from the guitars electronically. Also the engineer did not have 
the capability to splice one part of a take t o another portion of 
a take; this inability made it mandatory that t he Colors have a good 
take from beginning to end. But even with these technical limita
tions, the engineer had enough equipment to record with professional 
quality. 

The recording procedure begins after the group has run through the 
number enough that they are sufficiently satisfied to begin recording 
takes. After the first take is made it is played back so as to hear 
the recorded affect. As a result several changes are made: one 
singer is instructed to move cl oser to the mike, another is to move 
further from his mike, and numerous musi cal changes are decided upon. 
After several takes, playbacks, and adjustments the desired recorded 
quality is established, and the effort i s concentrated on having a 
good take from beginning to end . An acceptable take can sometimes 
be accomplished within an hour, but some takes require a couple of 
days 1 work. 

The atmosphere is a relaxed one. They are all very serious about 
what they are doing, but their manner of goi ng about the work is 
easy-going. They take criticism from each other very well and are 
remarkably tolerant of other's mis takes. Once a good take was com
pleted only to learn that t he engineer had failed to turn the mikes 
on . It would seem hopeless ly frustrating to make mistakes close to 
the conclusion of what wou ld have been a good take time and t i me 
agai n, but these performers did just t hat, but never lost their 
enthusiasm. 
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February 2, 1970 

Meeting: I spoke with Jim Wilson, a junior architecture major, about 
the functioning of a recording studio. He has recorded in several 
studios, including KXOL studios in Ft. Worth-Dallas. An anechoic 
chamber is the preferred studio for most recording. This studio is 
one which minimizes echo. To help deaden this undesired echo, the 
floor is carpeted, the ceiling height is usually approximately 15 1 

high, and the walls are baffled to capture the sound. Microphones 
are suspended so as to eliminate picking up any noise or vibrations 
from the floor . The control room must maintain good visibility into 
the studio. For this reason the control room is often on a higher 
level than the studio and is always separated by soundproof glass. 

February 4, 1970 

Meeting: Met Dr. Ian Cockshott, an Englishman who has only been in 
the U. S. a little more than a week. Dr. Goeldner had met him pre
viously and had asked him if he would mind talking to me about Liver
pool . Dr . Cockshott is from Manchester, about 40 miles from Liverpool. 
He informed me that there were not only docking concerns along the 
Merseyside, but commercial and business offices as well. He felt 
it is feasible to demolish some buildings along the docks to provide 
a site for my facility. 

Dr. Cockshott noted that the area known as "city centre" is interlaced 
with a system of narrow, one-way streets. The streets are winding and 
are bordered closely by two and three floor residences and businesses. 
The streets are one-way because they are so narrow. 

Once he reaches the Merseyside, the crowding is gone and vistas appear. 
One can get a good view of the Borough of Birkenhead across the Mersey. 
Thus the dock area exists in signifi cant contrast to the surrounding 
area. 

The buildings along the Merseyside in this area are very old (the 
first dock built in the Liverpool area was in 171 5; by 1850 there 
were many docks and warehouses to handle the booming trade--mainly 
the trade of raw cotton. The structures are constructed primarily 
of stone, which has been considerably blackened by time, smoke, and 
the sea. 

Dr. Cockshott mentioned that Liverpool has a high percentage of Irish 
people who are very proud of their city, its history, and its accom
plishments. 

The BBC controls most radio and television in Great Britain. The 
first non-London based radio station has just recently been established 
in Liverpool. 

It takes only two and one half hours by train between downtown London 
and downtown Liverpool. Liverpool is in the central part of England. 
It is a relatively simple task to travel to Liverpool from any por
tion of England; Liverpool is in excellent geographical location for 
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quick and easy trips to various seacoast settings, flatland regions, 

and mountai nous regions. A video recording crew could choose from a 

significant variety of natural settings all just a short distance 
from Liverpool. 

Dr. Cockshott sugges ted that I write the City Surveyors in the Town 
Hall of Liverpool in the hope that I may obtain more specific data 
concerning my proposed site. 

THE FACILITY AND ITS STAFF 

THE STUDIOS: 

The recording studios are the most important uni ts of t he facility. 
When a recording i s produced, that which is recorded is not solely 

an instrument or a set of instruments; i t i s al so a recording of the 

characteristics of the particular studio . The studio is actual ly 
an extra member of a recording group. "With stringed instruments, 
very little of the sound we hear is directly from the strings; what 

we are actually listening to is the radi ation from a sounding board 
to which the strings are coupled. And the individual character of the 

instrument depends heavily on the shape and the si ze of that radiator. 

In the same way, the studio acts as a sort of sounding board to the 
instruments: its size and shape gives character to t he music. 11 

(From Alec Nisbett's THE TECHNIQUE OF THE SOUND STUDIO, page 52). 

The studios are to be flexible in si ze, shape, and finish materials 

and treatment. A degree of adjustability in the studi o's audi o 
properties i s desirable due to t he vastly different and complex array 

of instruments being used in pop musi c . The studios can adjust 
somewhat to better compl ement parti cu lar sound characteristics. 

No one i s in the studio besides the performers during a recording 
session. There will be two or three persons in addition to t he 
performers helping to set up the instruments and other needed equip

ment. The producer and the sound engineer will be instrumental in 
t he positioning of the mi crophone . 

Three systems of placi ng microphones will be used. At times the 
microphone will be mounted on a stand which will have a shock absorber 

to insulate the microphone from vibrations which may be carried from 

the floor. A 11 boom11 may also be used: it is an upright fitted with 

a balanced crossmember which can be tilted or fixed at any angle. 

The third method i s the suspension of a mi crophone from above. 

Each s tudio will be equipped with audio-video playback apparatus. 

This visual playback will al so be monitored in the control room. 
This apparatus enables the performers to review immediately what 

they have jµst done. 

Li ght level s are to have the capacity for excellent video recording. 

Lower level s of lighting are al so to be availab le; as are colored 

li ghts. 
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The transformation of the artists' feelings and talents into a 
musica l expression occurs within the studio. The studios should 
not merely express technical capability to record; they should 
aesthetically reinforce the energies basic to the creation of 
pop music. 

THE CONTROL ROOM: 

The control room is the second most important unit within the 
facility. A recording operation involves an audio engineer, 
sometimes a video engineer, two to four assistants, the producer, 
and a director. The producer is usually a part of the performing 
group, sometimes a playing member; the director is an employee of 
the studio. 

The function of the control unit is to record the raw productions 
of the group. Recording, dubbing, and re-recording operations are 
accomplished here . 

The equipment includes 2 recorders, numerous gages and monitors, and 
other electronic equipment mounted in a console arrangement. 

The control room should provide good visibility into the studio and 
should be completely soundproofed . Sound from the studio is heard 
only through headsets worn by staff members. The headset arrangement 
allows the same control area to serve three studios simultaneously 
without interfering with one another. 

THE EDITING AND FINISHING ROOM: 

After the raw material is recorded in the control room, it is taken 
to the editing and finishing room. The splicing and editing processes 
occur here . Once a proposed finished production is accomplished i t 
is taken to the preview room. 

THE PREVIEW ROOM: 

This space serves as the theatre where the product is shown for 
acceptance. If there is dissatisfaction in the result, it is then 
determined whether the desired changes can be accomplished in the 
editing and finishing room; if not, then they must return to the 
studio and control room. 

OBSERVATION AREAS: 

These areas or area will enable visitors not involved in the recording 
process to view a recording session in progress. These will be 
soundproofed and equipped with audio-video playback. 

VID EO AREA: 

It is from this area that any video recording of the recording session 
will be accomplished. It is to be closely associated to the control 
room; but soundproofed from both the studio and the control room. The 
video area will have to be extremely flexible. It is not to be a 
stationary space, always in the same location. 
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A multiplicity of vantage points of recording operations is necessary-
this includes different directions and elevations of viewing points. 

VIDEO STUDIO: 

This area will render the video recording of special effects. It will 
be cl osely associated with a shop area for the electronic and physical 
preparation of video material and props. 

OTHER AREAS: 

The functions of the remaining areas of the facility as mentioned in 
the thesis program are apparent. 

February 9, 1970 

Meeting: I attended a demonstration of Sony audio-video equipment 
that Dr. Goeldner suggested might be beneficial. I learned that 
immedi ate audio-video playback is a relatively refined process. 
A portabl e unit recording both audio and video can be easily handled 
by one individual . An impressive and complete set of equipment 
(including 2 cameras, 2 recorders, and a monitor--which is no more 
than a te levision set with an adapter) costs $3,500. This equipment 
produces exce l lent results in black and white; for color capability 
the camera alone costs $25,000. Color capability is this media is 
relatively new and costs are expected to come down somewhat pending 
further research and refinements. 

The demonstration indicated to me the ease with which a small team 
could travel in the Liverpool area and produce excellent video 
recordings. 

The audio-video tape (it is one half inch wide and is played at a 
speed of 7 and one hal f inches per second) can be reused and can 
be easi ly sp l iced and edited by a skilled technician. 

February 12, 1970 

Meeting: Mr. Stewart read the second supplement of the rough draft 
written thesis and asked me to elaborate on or clarify the following 
points: 

My comments on lighting for the studios were much too general. Flexi
bility and artistic contro l are necessary for effective lighting. The 
incandescent filament light has been the only source capable of this 
f lexibility and artistic control. Two basic types of lightfixtures 
are the f loorl ight and the spotlight. The floodlight delivers a wide
angle beam; the spotlight delivers a narrow beam. The incandescent 
scoop is a floodlight with a very wide beam. A reflector with a 
parabolic shape is built around a lamp base which will take anything 
from a 750 watt to a 2,500 watt lamp. 
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These basic lighting devices are currently used in television 
studios to provide the 75 footcandles to 750 footcandles required 
for color cameras. These devices are combined in many varying 
fashions to create desired li ghting on a specific subject . A 
vast amount of different lighting affects is achieved by altering 
the positions of sources, the usage of a variety of different 
reflectors, color filters, and usage of lenses. 

The moods of pop music are many . The studios should be sufficiently 
flexible to enhance these moods. The space will therefore become 
a living, organic entity capable of becoming smaller or larger, 
capable of closing in on itself or opening out to greate~ spaces. 
A variety of materials, shapes, and lighting will be necessary. A 
change of scale is desirable. 

Four entities are basically responsible for the production of a 
recording. The first is the recording group itself. The second is 
the producer, which is the person that is artistically aware of 
what the final product should be and sees that this is manually 
accomplished. Among contemporary groups there is usually one or 
more group members that hendle the producer's responsibility. The 
third entity is the director. Unlike the producer, the director 
is based with the studio--the producer travels with the group no 
matter which studio is used. The director is very familiar with all 
aspects of his particular studio's operation and capabilities. 
The last entity is the group ' s agent. He represents the group in 
financial matters. He schedules the group's professional activities 
and procures financial backing for the group when needed. 

The editing and finishing room will house only the director, the 
producer, and perhaps one or two members of the performing group. 
The splicing and editing equipment is small, approximately 11 -6 11 by 
3' -0 11

• 

The preview room will serve as a space to review a proposed final 
product. The people involved include only the performing group, 
the producer, the director, possibly a few technical assistants, 
and guests--a maximum capacity of 15 to 20 persons. 

February 14, 1970 

I today received maps and photographs of Liverpool from Liverpool's 
Public Relations Officer. The photographs include those of a model 
of proposed Liverpool urban development, several views of Pier Head, 
and other landmarks of Liverpool. One plan shows the complex traffi c 
patterns in the vicinity of my site. 

February 16, 1970 

Meeting: Dr. Goeldner considered my proposed specific site and 
eventually stated that he felt I will be all right in locating my 
facility in the proposed location. He first felt the site was too 
hi gh powered, but conceeded it was usable when he realized there 
would be a significant expanse of water separating my facility 
from buildings to the north and south. 
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February 19, 1970 

Presentation: My first preliminary presentation to a jury consisting 
of Mr. Lockard, Mr. Warren, Mr. Stewart, and Dr. Goeldner did little 
more than familiarize the jury with my thesis subject and site . 

I was criticized by Mr. Warren and Mr. Lockard for my specific site 
selection on the Merseyside. They felt that the smell of the river 
and the generally dirty area would be too offensive. I attempted 
to defend the site because of its desired character as opposed to a 
country setting complete with gentle rolling hills. 

Mr. Lockard spoke of the excellent recording facilities located in 
Nashville, Tennessee. He also displayed a keen awareness of con
temporary pop music, commenting extensively on the complexities 
and growi ng problems of pop music production. 

Evidently, Liverpool as a site was accepted. There were no questions 
directed to the studio's function or operation. 

February 23, 1970 

Meeting: Mr. Stewart felt my presentation went well with the exception 
of the exclusion of character sketches. I explained that I had done 
some, but what I really needed to say with a sketch did not come through 
in the ones I had done, so I felt it best to not show them. He asked 
to see them. He complimented my f unctional relationship blob diagram 
and assured me he understood why my specific site is where it is. 

February 27, 1970 

Meeting: Dr. Cockshott commented on the polluted condition of the 
Mersey River. He stated that pollution control is well underway 
by t he Mersey River Docks and Harbor Authority. Tests are run and 
the results are put in t he form of a numerical scal e: l being clear 
water, 10 being the number at which fish cannot survive, and any 
number above 10 indicating a body of water that smells. At present 
the Mersey at Liverpool rates number 10--it has no objectionable 
odor but cannot sustain marine life in the form of fish. Manchester, 
up river from Liverpool , until just recently has a pollution problem, 
but has now been reduced to an extent that fish live in Manchester 
Mersey waters. 

The situation now existing at Liverpool will improve because of the 
newly' organized pollution controls. 

March 2, 1970 

Meeting: Mr. Stewart gave me the February 1970 issue of "Architectural 
and Engineering News" for my temporary use. The issue deals primarily 
with sound control. 
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At this point the diary ends. The progression of ideas begins to be 
translated into physical design. 

For my second presentation, I had only a partial design which attempted 
to reflect the architectural character of Albert Dock, the Liver Building, 
the Cunard Building, and the Docks Building. The attempt was judged 
unsuccessful. Mr. Stewart suggested that the architecture to the north 
and south would be better complemented by a design not attempting to 
copy their character: "Even the Greeks had sense enough to not copy 
their classical examples. 11 

The most valuable progress at this date was the development of an acous
tical control system. The system provided an extremely high degree of 
variability of space configurations and sound absorption. 



THE SOLUTION 

The visual and emotional experience of a facility housing the processes 
and energies required to evolve an audio-video production must certainly be 
an exciting one . A Merseyside site in the Liverpool harbor is an appropriately 
exciting setting providing the facility does not merely occupy the harbor un
sympathetically and abuse it by merely filling large chunks of water without 
regard to the overall space the water once occupied. 

In the final solution, the space the water once occupied is evident, 
partially because of the scattering of forms in plan and the visible support 
of the facility by columns. The pedestrian bridges move people through various 
changes of angles to present varying, changing perspectives of the complex. 
They ramp up without the use of stairs as they approach the facility. The 
handrails are lighted at night to provide walking l ight to emphasize the 
patterning of the walks. 

Vehicular bridges ramp down to the parking level. The angles in these 
ramps are designed to reduce speed and to provide a more interesting access 
and egress. Parking spaces number 121. The parking spaces are situated so 
that non-users of the facility would not be inclined to utilize the parking. 
A service drive is provided to the audio-video shop located under the larger 
studio. People become pedestrians in the parking lot and filter under the 
administrative structure. They rise to bridge level by a stairway or elevator 
and are then in a consolidated space. The bridges from the administrative 
complex to the two studios are covered and rise to the studios' elevations. 

The predominate feature of the complex is the larger audio-video studio 
which incorporates public seating for 487. The sloping planes of concrete 
focus upon the interior space while expressing a protectiveness from outside 
forces and influences. 

People are channeled into the seating area by corridors shaped by angular, 
sloping walls. The angles induce direction; the slopes induce emphasis; the 
studio incorporates the seating into the recording space; the feeling is and 
should be that the people are instruments to be recorded, not merely spectators. 
The control room is at a higher elevation than stage level; an accoustical 
treatment slopes down from the control room to the stage. The glass covering 
the control room window is facetted and reflective as viewed from the public 
seating. The space is asymmetrical in keeping with a desirable minimum echo 
form. 

The system (as detailed in the building technology section) provides room 
configuration variability, sound absorptive and reflective variability, and 
incorporates attachments for video cameras, microphones, and special lighting. 
The four foot square module is surrounded by a six inch strip of lighting. 
The system is controlled from the control room by a computerized system. 
Acoustical baffling is applied below the lowest module. Two dressing rooms 
are provided, as well as storage, public restrooms, and a service elevator. 
Fire doors exit onto bridges. The public and stage area is carpeted . The 
mechanical room serving the two studios through column chases is located below 
the larger studio adjacent to the video shop. The sloping exterior walls rise 
above the roof line to screen roof mechanical. 



The smaller studio incorporates a system such as in the larger studio. 
The system is based on a two foot module rather than the four foot module 
emplo~d in the larger studio. Its architectural expression is compatible 
in fo , character, and materials with the l arger studio because of the 
compa bility of purpose. 

The functions within the administrative section directed that it be 
designed for adaptability--both for changing space usages and for expansion. 
Most walls are demountable; there is a twelve foot perimeter strip around 
the section to allow for expansion. Glass is used on perimeter walls to 
permit the visual character of the area to penetrate the interiors and 
apply that character to the otherwise sterile design. A mechanical room 
is located under the restrooms to supply the section. The section's low
lying silhouette joins with the horizontality of the vehicular and pedestrian 
bridges to accent the vertical rise of the studios. 

The facility i s sited at a sufficient distance from the main corridor 
of shipping to reduce significantly the noise and vibration generated by 
passing ships. Space is avail able for future overall facility expansion. 

END 
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City Surveyors 
Town Hall 
Liverpool, Englana 

Dear Sirs: 

Bill Adling 
4601 20th Street 
Lubbock, Texas 79407 

I am a senior majoring in architecture at Texas Tech University. For my 

thesis subject I have chosen to design a facility for the audio and video 

recording of pop music to be located in Liverpool. 

Liverpool is my site because of its history, character, harbor, scale, and 

geographical location. I wish to site my facility on the Merseyside among 

the docks in the general vicinity of City Centre. 

I have had great difficulty in obtaining adequate plans and photographs of 

this area. I would greatly appreciate any information you could furnish me 

regarding this area. Also any information concerning Liverpool's building 

codes would be most helpful. 

Because I am operating within a limited time schedule, I will gladly pay 

all costs incurred for air mail handling and other procedures . 

Thank you very much. 

Sincerely, 

Bill Adling 



14 February 1970 

Public Relati ons Officer 

P.O. Box 88 

Municipal Bu ildings 

Dale Street 

Li verpool, England L69 2DH 

Dear Sir: 

Bi ll Adling 

4601 20th Street 

Lubbock, Texas 79407 

Thank you for the information I requested in n~ previous letter . The 

informati on i s most hel pful. Your prompt rep ly is much appreciated . 

Thank you for forwarding my l etter to the Ci ty Pl anning Officer . 

. Sincerely, 

Bi,11 Adling 

.. 



City Planning Office 
Wilberforce House 
25 The Strand 
Liverpool, England 

Dear Sirs: 

Apr i 1 28 , 1970 

Bill Adli ng 
4601 20t h Street 
Lubbock, Texas 79407 

The Planning Information Handbook from your offi ce has been benefi cial in offeri ng 
information heretofore difficult to obtain . 

Thank you very much for your effort in my behalf . 

Si ncere ly, 

4at.1 ~~ 
Bill Adl ing 

SW 
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The future lies w ith the audio-video cassette, says an expert who 
has b een a pioneer in both the recording and television industries 

Do WE WANT TO SEE what we arc hear ing? If SO, 

d o we want to sec what our own eyes select as in a 
concert ha ll or an opera house, or what a director 
chooses for us, as in televisio n or films? The fear
ful word is out, and we had better consider its im
plications carefully. In Europe, the p;csent rumblings 
within the record industry abo ut the coming of 
video seem very li ke the premonitions of that earlie r 
ea rthquake, the long playing record, some twenty. 
years ago. V arious dignitaries solemnly said a t the 
time not only that it couldn't happen, but that it 
mustn't happen. In The Gra111opho11c, Sir Compton 
MacKenzie was utterly gloomy, a nd t!1c London 
Times said it was quite premature. I n the U.S., CBS 
went it alone and was followed a year o r two later by 
D ecca/ London in Europe. l d o n"t suppose it was easy 
for either management to m ake the decision ; but, 
once made, it literally changed the face of the record. 
Artistically, tcchni:::ally, and physically it was a 
diffe rent produc t, one that would ha\'e to be 
packaged, promoted, and marketed in a different 
way. Whoever heard of a comple te opera on four 
sides? In 1947 nobody had. Whoever ' heard of a 
complete opera on color video for home use? In 
1969--

Nobody really knows how close we arc to wha t 
m ay be the next revolution, nor quite what it will be 
like when it comes. My bric( in this article is to 
elucidate some methods of production, :lnd th ~n to 
speculate. All we have thus fa r arc, so to speak, some 
scribblings on the screen. There is EVR-Ekctronic 
Video Recording- which is a cassette system using 
electronically scanned fi lm stock. It is essentially 
a prerecorded system, which means that you can
not use it to rcco.rd your own ·material. It has re
cently been demonstrated in London, and profes
sional opinions indicate that it has a fine quali ty 
picture but a pretty dismal sort of sound. Fairly 
jumbled reports from Japan suggest the existence 
of a shortly-to-be-revealed domestic VTR mad1inc 
with color which, if marketed at a comp :titivc 
price, would be useful not only for recording o nc"s 
own ma t.::ria l but for replaying prerecorded VTR 
tapes. Th is, of course, is e ntirely incompa tible with 
the EVR system. And in Europe, there arc mind
bending stories about video on disc . (Not that there 
is anything very strange about tha t. Rccentlv, at 
the BBC in London, I watched beautiful' ~olor 
pictures reproduced from a disc recording; the only 
snag is tha t with the turntable revolvi ng at a speed 
of 3.000 rpm, you r playing ti me is down co 36 

seconds o r less, which is not of much use for Par
si/al.) What is a lready ob\' ious i; the · growing concern 
of the record industry to th row out tentacles in the 
di rection o( film and.' o; tclc\·?sion compa nies which, 
if and when the time comes, "i!I be able to provide 
tll'; stuc!io ha rdware to record in vision whatever 
mate rial the record pw plc th i:1~ they can sell. 

Bm it isn"t as simple as tha t. F irs t, let's ask 
the qw:stion: what do \\'C gai.-; by scei!1g? T he v1.:ry 
quick answer is t hat we gain a lot. T hose c ri tics 
o ( the audio disc who ins ist on the totn!ity of op
eratic experie nce by c;:c as wen as by ear are oa the 
side of the a ngels . Few comp0sers of any substance 
ever wrote an ope ra wi th the sp:!ci t'ic condition that 
it should be heard and not seciJ. Yet there arc those 
of us who have fo"nd fo r some Lime now tha t, on 
occasion, we can get more p il!a~ u rc and rew:irJ from 
rceordcd"operas pl a1cd at home than fro m th:: com
plicaicd so:::ia l acti' i1y in vohcd in getting to an 
opera house after a hard d 2y"s '" ork, si1:ing for 
hou rs in an auc!i<orium with nil the rituai; of publi::: 
performance- and then get ti :ig ho:ne again, late, 
weary, and someho'v disenchanted. v,·ould ho me 
video amount to the perfec t compromise? You co uld 
stay at home, the performance cou ld start :u any 
time you chose, and you wou !d see as \'. ell as hear. 
Perfect? \'/cit no, not entirely. 

lt"s a question of prop.) l'tion •"irlrin t r.e medium. 
I think th r · e is a valid CL 1 : > p:! ri~1"1 betl\ecn the ex
perience of good ste reo well r:; p roduced a t home 
and the e-.;periencc of ··ti\'e"' n~ ~tsic in t!1c co ncert 
hall and c 01!ra house; but once we consider video, 
I ha ve t:-1 ;,clmit t ha t there 's nc"· comparison at alt 
between the very best video image a nd the live 
im age, or between video soun,l a nd the li,·e or high 

.fidelity sound. Video loses on every count. T hink 
first of th..: s ize of tht: pic ture you will watch, which 
will be ex;1ctly the s ize of wh:itc··'< r tele ,·i.>ion sc rcc '.'l 
you own- and remember that the size o~ the sc reen 
will inevitab ly go , crn •:11 co1;1c111 of rhc picture . 

T o take a simple exam~ le.. S:aali.:~· Kubrick·s 2001 
would not make m uch visu:ll sense on a TV screen , 
whereas it almost knocks y::iu O\'Cr in Cinerama ; 
of course if he had produced it for televisio n, it 
would hn\'c been a tol<dly different n~o,·ic. Long 
shots (i.e., those ta ken fro m a distunc::) tend to 
make lill!c effect on the sm~ll screen, wherc-~s the 
close-up. which is what Cin..: rama c<1n"t h:.indlc, is 

Joli11 C1tl.1/iaw, f ,1n;:,.,- f) ,·cca 'Lo11d<111 pr:;d:teer, is 
now ff !'ad uf 1'1f11.1ic Pwgrt11111;:,·x, HHC Tefr1·i.1i<•11. 
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tcle,·ision·s greatest co;:iim~inicator. But an opera 
in close-up? Thcrc·s the rub. 

Similarly, it is the small size of the screen which 
hinders the cffccti ,·c presentation of symphonic music 
through video. Jf you stay in long-shc't and don"t 
fidget with the camera, the musicians in the' or
chestra come out peanut-sized and smudgy; but if 
you go in close you ma_1 throw up a!: s·Jrts of un
desirable distrac• l·)IlS, !i'.:e the clarinet player with 
a slain on his sl.ir~ or .he cellist with a wart 0 11 his 
nose. I can"t bclie,·c there is any future at all for 
symphonic music in any home ,·itko sy~tcm while 
the screen remains anywhere near its present size. 
Dut if the screen c-.;pal1ds, those of us at the other 
end could compose long shots containing images 
of recognizable human beings instead of peanuts; if 
that development occurs, there may be a video 
market afte r all, especially as one would expect 
improvement in sound qual ity to uccompnny any 
major increase in scn.:en dimension. l have heard 
that RCA is in the process of dc,·eloping such a 
screen, but home video may \•:ell be upon us before 
that arri \'es on the market. 

At first, the companies <:re sure to turn to opera, 
or excerpts from opera, because of the ,·isual. poten
tial. In terms of our present screens, the "Triumphal 
s 'ccnc" from Ai'tla would either not work at all, or 
be minimized out of recognition; but Casi fan 11111e 
would work, nnd so would· Sa!o111e, nnd .so might 
Tristan 1111d Isolde, /J/11ebc?artl's Castle, and Orfeo . 
Ilut \\ c st ill have to nsl: how they arc going to be 
made, because a t present there arc several widely 
different techniques, each with its own nclvocates. 
\Vhatcvcr the d ifferences from compnny to compnny, 
no such bnsic disparity c:-.ists in the world of audio 
recording because it's a much simpler, and much 
olJer, medium. 

T he most common me<bod of puiting nn opera 
on filr.1 is to rccor<l all the music first on n scpnrate 
soundtrack, after which- \\'hcn your trnck .h;is been 
audio-ecli:ed-you put the artisis in costume on the 
se t and direct them to mim';! to a playback of the 
m:1sic. This h:1s h~en a ~ i ;:ndnr<l movie technique 
for )C:.·rs. a r~cl '.'.·i'h ti:i;e on :-0u; s1de and ti;c right 
tcd1;1i:::al skills yo'.1 c~.n m:ii-:c it '"ork fer :1 mu ·ic:: I. 

H o\\ ever, I put forward the oprmon thnt not only 
hn~ ii ne,·e r \\ Orked lor opera, but t11at it never 
'"ill. H arsh words, but true. The old saying that 
opera is an irrational entertainment is stil l a basic, 
indl'liblc fact, and \\hen an opera singer is miming 
and not ~inging, he is totarly out of his c1cment. He 
is not projc..:ting the one thing he knows how to 
projcct, \\hit.:h is his voice, plus whatever mu~ical or 
ura111atit.: ~ensc that. Yoicc can impart to the opera. 
1\ sk him to mime, and he wi ll instantly unleash all 
the pent-up ham which even the moderate uisciplincs 
of the opera stngc have hitherto denied him. He will 
either look like an apoplectic goldfbh in its final 
spa~ms or-worse-he will aoopt the fancy of 
"naturalism," which means tha t, whatever the sound
trnck is uoing, he wili open his mouth no more than 
wou1d be necessary to order a coffee and a ham
burger. The Germans ha\'e spent, anu arc still 
S!Jending, a fortune on making the most God-awfu.I 
opera I ilms by this method; and wncn challenged, 
their reply has nlmost invariably been to the effect 
that \\'hilc people who know ::bout opera nre cer~ 
tainly aware of the delccts, the general public is not. 
1 doo·t bclic,·e this for a minute, not least because 
there is no such thing as a ··general public" for 
ope. :i, not c\·en in Germany. 

J. doesn't help the method to have actors stand in 
for the singers. ?'Jo matter how much you train an 
actor, you can't really make him breathe in the way 
a singer breathes; and, to state the obvious, breath
ing is pnrt of the music of opera because it makes 
the line. In any case, I don't want to sec Anneliese 

·Finkelstein · uttering the voice of Birgit Ni lsson: I 
want to sec and he:i r Nilsson herself. 

A \'rtriation of this method is called "sing-bnck," 
where you prerecord only the orchestra (nnd per
haps the chorus) and then get the singers to super
impose their Yoiccs while in costume and on the 
set. Jt is better than all-out miming, but only by a 
small mnrgin because it is technically so difficult. 
There is the problem of ·'empty" bars- the bars 
where the orchestra is not actu:i lly playing-nnd the 
difficulty of judging the timing and phrasing of 
the vocal line so that voice and orchestra \\'i ll come 
together precisely when the prerecorded orchestra 
re-enters. I am familiar with this from the audio 
world, where a compnrablc p rocess is known as 
"tracking." This operation is difficult enou:;h with
out having to worry about a visual result as well. 
lt means that your singers ha,·c to foClls all their 
concentration on a piece of tcchnic:il i n~enuity, 
Jca,·ing lit tle room for either good ac1i:1g or gooJ 
singing. Opern won't work in a tcchnic;i l ~tr:dt j.1ckct. 

A much better sy~tem is to use t\\ O ~tm!io~ 'imul
tancously. One contains the conductor and orch.:q 1.1, 

whi!e the other holds the sin!,;er,, the c!:1m1s, the 
set, and the cnmeras. At the ,·cry lca\t. 1 h:~ "'it of 
pcrforrnnncc is actual. The sin.;ers hc.1 r the or.:111:- tr.1 
r..:l<i)cd O\Cr lomhp..:akcrs dotted ::round rh..: ir <111J10. 
whi le the conductor "c:irs he:!.!phnncs 10 I' , :,·, to 

the sin2..:rs. '!he 01,;cct nf 
:lll t0;;dhc: in n mu~ic:i! 
doing. l ha,·c seen some 

t l: .! ~:.? ·~. c i ~ \ ' 1 ~ t .: l 

scme. ;!•;d it t. · :, • 
of 1he'e or·:r .. , : .:,11r,!.-,I 
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in adjacent s tudios, ar~cl o thers tha t were abou t eight 

miles ap;1rt-although with sumc t;,;c hnical ingenui ty 

it presumably wou ldn 't matter if the si n~ers we re in 

Los Ang~:~s and the orch;,;5tr;! in Pakr1110 so lcn:_( 

as th;: t\'.O-way t;O!rnmrnication funciio;~..:d . Unfor

tunately, it frcquc:1t ly docs no t. It is strange that 

in these days of advanced tec hnology, the weakest 

link in :wy record ing system (video or audio) is the 

communica tion hook-up whenever more than one 

studio is involved. R ecording producers go p re

maturely gray, and eventually begin to gibber, al 

the mere mention of ioterstudio communications. 

Even without bugs in the link li n:::s, I fear that 

the system is biased agaiust a pass ion:itc o r com

mitted performance. For one thing, the balance be

tween voice and orchest ra is entirely o ut of the con

ductor's hands, which mea ns that he never hears the 

ensemble until it is too late to m ake an a ltc:r :\tio:i. 

It presupposes the presence of a ncur-['.enius at th:: 

sound controls. And in the singers' studio, there is 

often a feedback problem due to the presence of 

loudspeakers and open microphones. This means 

that the orchestral playback has to be at low level, 

·which m nkcs it hard for the si ngers to follow and 

d iscourages any thought of dynamics. On top of all 

this, the studio is likely to be acoustically "dead," 

forcing the singers to shout. A!l the same, some 

highly creditable work has been done this way-

notably the DBC version of Brittcn"s Billy B11dd. 

Yet it can never produce what I have to call "opera tic 

intensity." I can't imagine Callas as N orma or Nils

son as Elektra or Price as Aiua under these con

ditions. Unless you ha\'C singular luck, the best you 

can hope for is lesser artists in lesser 1)erformances 

-a future that none of us want for video opera. 

L ast I7ebruary, I produced a color videotape ver

sion of Ilritten·s Peter Grimes for the BBC, and we 

had the cast, the conductor, the o rchestra, the 

cameras, and the sets all in one p lace at one time. 

Britten himself conducted, and Peter Pea rs s:i.- g the 

role he h ad created almost twenty-five year~ ago. 

It is not for me to say whether o r not the experiment 

was successful-whether, in fact, the desirab le en

semble of the musical forces seriously hindered the 

mobility of the cameras. Whal I can say, and with 

certainty, is that a sort of immediacy and impact 

was made in a way that is at least uncommon in 

video opera. In other \VOrds, the presence of the 

conductor and orchestra, although never in camera 

vision, brought forth from the singc;·s the kind of 

intensity that happens on a good night in the opera 

house, or on a good day in the audio· studio. They 

were doing what they do naturally-matching their 

voices and scaling their performances against the 

actual sound of the orchestra. To do all this, we 

had to move out of the conventional acous tically 

dead type of studio and take the who le vast o pera

tion over lo Dritten·s remarkable conce rt hnll ne:H 

Aldeburgh, Suffolk. For a month it became a new 

sort of video studio, i mpo~ing o r, the one hand 

all sorts of limitations which some might consider 

intolerable, while extelH.ling on the other an acoustic 

of ~uch remarkable wnrmth and clarit)' that it made 
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the singers feel at e. S(! and cnt;ouragcd them n~\'cr 

to fop;c. lt is an e::q:1.:n~in: ar;,! d~ff;..;!..i lt \,:!) o~ m:1k

ing vid::o oper:t, but it is a s'.eti wwarc!; c:1s~:nb!c, 

·:.it:10L!t \V;1ic:1 yet: L.~ il in LJ.;! , H bi.: r. ~J ( : r~~rn :~. 

"fh..;r.: is yet aI: 1.> ~t ~t \', t:y :.~ :. \ , ~ i ;..:h t; .. .: ; ..:'":1 ... jJ j!1-

dt!stry 1ni6hL :trJp!·o~c.;.h ,·idcu ora;:·a-rc:.:'-"':-~:: ·::_! di

rect ly from stage pcrfo~mnnccs. Of cour:.e, this sort 

of thing was don..: e.\lt::;1si\'cly when L P \'.·::.s launched , 

and the virtues and limitations will be ex:\ctly the 

same for video as they were for aud!o. \'.'hat you 

w;ll get is a SOU\'Cnir, and, if thn.Cs a!! yoa want, 

it can be very agreeable. Dut souvenirs don't add 

an_~ thing either to art or techrJolo~y ; I can·t belicYc 

that the futmc of video opera will consist of stage 

performances pickled on A mpex \'icleot:.p.!, though 

they h:tvc one big nc!·1antage-t:1ey are much cheaper 

anrl much less t rou ble to m:~:..e . 

Which brings us to the nas:iest problem of all: if 

there is a market fo r c!om~stic video opera, ho"" 

much will it cost to buy the Yidco albl:in o~ your 

choice? l am not an economist, bu t o::i the figure~ 

tha t uc being mentioned rizht now I doubt if u 

major op.:ra wit:1 top stars could be <t\'ailablc ior 

domestic distribution at much less than $250. This 

co:a is based on an a\·cra,t;c p!:tying time cf about 

140 mi nutes, which co"ers n. lot of the populnr 

repertoire. T here is a most t:ncornfortablc disparitr 

between this and its highest audio-only equi\·:\lcnt o~ 

less than· $20. Dut e\·en as;uming that the video 

price- could be brought down considerably by some as 

yet unknown processi ng de\'elopment, the basic ques

tions still remain . Do we 1,·r.;1t to sec as we!! as 

hear? And if we do, what co we w:tnt to sec? 

The past cnn give us a clue to the <inswers in that 

it shows what happens wh.::n a medium undergoes 

radical chang::. Defore LP, ihc oper:\lic rq.>ertoirc 

on records consisted mostly of excerpts; the rc'>tricteJ 

pl aying ti me of the 7S-rpm rccurd and t~~ limi ted 

frcl1uency ?.nd dynamic rn >Jgc •n:ide it ah1ost im

possible fc1 the medium u do i 1st:.::c to anything 

as exten(.,l:-l as. a complt·.c op~··a. LP a:1d stereo 

altered all that; and in less th; .. 1 t\l'enty years just 

about the ~nti re repertoire of performed opera (c\'en 

those opc,·r.s thnt are not periormed tod:iy) h:is 

been recorded, some of it se\cral ti m.:-s O\'er. It 

came into being simply t~.::ause then! \\:ts :in 

audience for it, and an :rnclicnce lnrgc enoug~ 

to make profits for record co:11;1:1nics. The ic.Jc:i th.H 

record companies nnke opcr'1tic iiscs a, nn act of 

pie ty is laughable : they m~.!:c the m bcc:iusc in th .:: 

lon g run they arc profit :,hie. :inti that"s ccrt·ii,ily a 

healthy motive. \ \'hat i curr~n•ly u:'l!:nO\\ n i<; 

whether the people who buy those r1.:cM,ls will 

want to pny subsln:itially more to see as \1 ell as 

hear; what is even lc5s known is whet h.:r pc01lc '' h.:i 

don't buy operatic records now woulJ ha1c t h~·ir 

inte rest roused hy ,·idco. The LP mari.ct d!d n,11 

"grow" ou t of the 7S-rpr:1 h-::rit:ige : it 11 :- ~ ;in C\· 

p!osio n. \ Vi ii vid..:o cause :\l'C1!i1cr? 
The manufactun:rs are tbubtful, :i;d ~0 :1111 I 

The monetary c.spect is grim, \l'hich~1 er 11 .1)' ~ OJ 

look at it: the cos:s of equipmen t. of pro.:1:,,1r ,;. 

the elem.and-; likc:y to h1: n;::d:; by :ini,;s ;ind t>! 

He s (? 
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cond itions laid do\1 n by unions; the publishers who 
can :.isk, ;ind ~omctimcs g<' t, the earth tor 1·isua l rights 
in a copyright opera. Yet there nrc deeper issues 
than these. A!thou,,;h medic:!! science t;:!ls us that in 
rnngc and scnsith·ity the eye is a k~s efficient organ 
than the car, th•! fac t is that its influence on most 
of us is greater. By some st range natural Jaw we 
secm to be l'orn 11 ith eyes already trained, whereas 
we ha\'c to work to get an} thing special from our 
lazy cars. Even people who profess to like music 
sometimes astoni~h me by their aural tolerance. 
T hey will not demur about out-of-tune singing or 
bad violin intonation, although they in~tantly object 
to a bad:y fornscd fi l 1~1 or a slightly crooked pictu re 
on the wall. The pr~ ·c~<;io na l musician, if 'he ever 
thinks about it, p1:oba.;!y regards aural sens itivity as 
his greatest asset, for his ears amount to a built-in 
criti c a nd guio.: for the limbs or vocal cords he uses 
for performance. Yet not so very fa r behind these 
leaders o f aural perception stand the armies of 
modern record collectors. With the sort of equipment 
that has been around for the past fifteen years or 
so, these people have developed cars "( J")' different 
from those of their 7S-rpm prcdccessurs: and they 
have done so pr':'ciscly because their records do not 
g ive them vision: I cir: 11bt \'Cry mucl: whether such 
people will 1.0lc ·r, tc op!• n Oil EVR if the sound is as 
inferior as repo1 ts su1:!:'';st. I am l."vca P<'.)rc doabtful 
that' they wil l succumb to any visual enticement if 
the price to be paid is a se\·ere audio co!11promise. 

T his is the manufacturer"s dilemma. He has built 
up and fed a hungry audio mark.et, which he cannot 
afford to alicnntc; yet he knows perkctly \\'e ll tha t 
whatever form his video product takes, it cannot 
provide more than a restricted monaural sound. His 
only hope, therefore, would seem to be a frontal 
att:ick Oil the unknown market-the untutored cars, 
so to speak-where he may stand a chan~c of getting 
his product aw:iy by its visual appeal alone. I don't 
doubt that a color video cassette of 1':1aria Callas 
in popular repertoire items 11·ould sell ,·cry well 
indeed, even if the sound reproduction \\'ere va~tl y 
inferior to a stereo disc reco rd ing o( the same reper
toi re made at the same ti me. Ilut once the emphasis 
is truly on the yisual, the floodgates may open. \Ve 
may be offered a miniskirtec\ Carmen, a n;:kcd 
Salo1ne, a T111111hiirrsr.r b:iccbanal of which ,,.c shall 
be assu red that the participants ac tunlly diu what 
they seem to be doing ... w'cll. the mind boggles, as 
doubtless would the insatiable eye. 

I don't think that will happen. Indeed, I don't 
think l'iclco will C\'e r be launched in the 11-;,y that LP 
\\'as bunched. The only indisputable applicatio1~ of 
EVR (or any other video system) is in education, 
where the quality of sound is not of major impor
tance as long as the commun ication is intelligil.>le. It 
will be from this e=-- pan.:Jing and immensely remuner
ative field rather than from home ent c:nainmcnt that 
the m:mufac turers will make thei r p ro fits. Th.~y will 
1'e selling equipment :ind ' idco c;:~sc:ttes to un i
wrsit:es and ~cl 1 ;;:-i ? s nil ewr th ·~ '.'. <.r!cl. ~.r.d tr:cy 
1·.-ill riot need to .:.::..:nd irni;:e r,mour.ls to ::i:quire 
pn.>t:r~:l' l m ai~ri :: I. As tine !;OCS on and the m..:dium 

gathers fore(; , I i111agi nc they \\'ill ge t a bit more 
ambit ious. J n~tcad o f '"straiglll .. lectures they may, 
when dealing with a subjec t like architecture, get 
im·olvcd with quite clabor:.itc location shooting on 
au international basis. They will find that c1·en in the 
fie ld of education the cardinal sin is to be boring, 
and thus 1 bcli1,;vc it will ..:merge tha t thei r more 
adventurous and imaginati1·c material "ill bring 
them more demand and therdorc higher profits. I t 
\\ill be when they have reached this stage that they 
may begin, tentatively, to think about music in gen-. 
era! and opera in particular. By then, some progress 
may have been made in sound research and there 
m'ly even be the poss ibility of a bigger screen . . At 
any rate, my prediction is that the very first operatic 
venture may seem modest, but might turn out to be 
a revelation. It might be something like Schoenberg's 
Enrart1111g or Holst"s Sal"itri or Ilart6k"s l3/11ebeard's 
Castle or Britten's Curlew Ril'er. Dut whatever it is, 
it will probably be .on this sort o f scale, which is 
considerably less than grand opera at its grandest, 
and very much shorter. It will have to be strong 
on visual imagination, for these are not repertoire 
p ieces and each in its own way could gain from a 
sensit ive video treatment that has managed to break 
away from stage conventions. So, I am suggesting 
that the approach to the production and marketing 
o f video opera will be wholly different from any
thi ng we have experienced in commercial recording. 

1 believe it will happen gradually, o ver quite a 
long period. It will no t, at first , be based on a "star" 
system, nor will it plunge at once into the standard 
repertoire.' And the economics arc such that the 
manufacturers may find it undesirable at the out
set to offer the product on open sale; instead, they 
may dcl'isc a system through which, for a relatively 
modest outlay, you will be able to hire your video 
cassettes for as long or as short a period as you 
require. The great illusion is to suppose that the 
switch into video will be as smooth. or 01s rapid as 
the tra nsition fro m 7Ss to LP, or from LP to stereo. 
There is no \'alid parallel, and 1 sec no reason why 
the record, as we know it, should not continue to 
prosper long after ,·i dco has finally established itself. 
Jn at least two ways, the record has enlarged our 
experience. By mc:ins of a constantly developing 
tech nology, it has taught us to train our cars to a 
degree that has no parallel except in the life of a 
profc~3ional musician; and, despite mistakes, errors, 
and omissions, it has, over a period of twenty years, 
communicated a whole lite rature o f music which 
would othe rwise have remained within the pro l'ince 
of specia lis ts. for al least some time to come, video 
cannot hope to be a ser ious challenge precisely find 
entirely b.!cause it is tcchnic::illy imperfect for the 
medium of music. \\'hen we can have a brgcr screen 
and compose our pictures for it, and when we c an 
produce a sound compatible not only wi th that pic
ture but with the best that ca n be obtained from a 
record- then. a:1d only then, in my opinion , shall 
"~ be ;1blc to say th <1t \'idco is cq11i1;p~d to c:1brge 
our c:.:pcriencc. 1t '"ill be :i. lon3 ~trug~lc. but it is 
the ft:ture . I-!<1\·e no doubt a t all, it is the future. 
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