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. INTRODUCTION

According to the university statistics, the predicted en-

rollment of Kansas State University will increase to 12,000

students hy the year 1970. To accomodate these students, it

vill be necessary to provide more and better facilities for

studyin.'randrecreation.

So far K-State has an auditorium that has a capacity of

1,000 seats and the auditorium was built in tlie year of 1913.

This buildin'^ is constructed of limestone and v.'ood. It is un-

fit for public assembly according to modern building codes.

In addition, the building is too small for the present student

enrollment, the old facilities are o\itdated and the acoustics

are rather poor for the presentation of music, drama, and pub-

lic speaking , •

Recently the University has started planning for a new

auditorium. This auditorium should at least have a capacity of

one-fourth to one-fifth of the total number students enrolled

in the year 1970. It will be used for multiple purposes such

as assembly hall, music performances and drama presentations,

also for cert^i in incidental meetings.

The project will also include additional facilities for

the Department of Music, and the Department of Drama wJiich

have the closest relation to this auditorium, so tliat these

departments will have separate facilities for their teacliing,

research, and administration. This building, however, should

be located near to the proposed auditorium.



The Department of Music, now, has separate offices, stu-

dios, practice rooms and classrooms in the corners of the pre-

sent auditorium and Nichols gymnasium. Tlecently it had fifty-

six musical major students and an additional 560 students who

attend nusic classes or practices. This figure is approxi-

mately 8*^1 of the total enrollment of the entire university.

The Department also cooperates v.ith the city of Manhattan in

the presentation of different musical activities for the stu-

dents and the puhlic as well, such as concerts by well known

orchestras and small scale chamber music. By 1970 this De-

partment hopes to double its enrollment and engage in more acti-

vities, therefore, they are also anticipating the need for

more s pace

.

A.t present the Department of Drama is a sub-department of

the Department of Speech in tlie College of Arts and Science.

Therefore they do not have any spaces and rooms of tlieir ov;n.

Due to tlie fact that the Drama Department is a very active de-

partment on the campus, (Thej- usually present tv o to three

plays for tlie st-ident's practices each month), this department

shall have a larre and a small stage for this variety of needs.

These stages should be built separately from the main hall con-

taining the working shop and studios for generally nractino

and teaching purposes.

As mentioned above, these two departments have similar

needs for classrooms, library and certain rehearsal rooms. In

order to be effective and save space, it is better to house



these two departments in one single building.

Because the auditorium is too hij to be used for the rou-

tine practices and e>perinents of these two departments, a pro-

posed little theater is to be built wj,iich will provide for small

assemblies and rehearsals. This little theater T;ill be a great

benefit to both departments, and one assumes it will be fre-

quently used.

This cultural center will form an important featnre on the

campus of The Kansas State University,

' GENERAL C ONSIDh'RATinXS -

THE SITE
,

Tlie proposed site is located at the sotith-east corner of

the C'.npus, and is on the east side of the present All Faith

niiapel. It is also close to the sub-community center of *Tgie.

ville as shown in the drawin'j. (page 40, 41 )

This area is bounded on the Fast, South, and *'orth re-

spectively by Manhattan Avenue, Anderson Avenue, and Vattier

Drive. According to the city's future plan, 11th ^troet will

be connected with Vattier 'Irive, and Anderson Avenue will be

directly connected with ^luemont at 1 Vth Street as a main

traffic highway. TJie length of the streets alon5 each side of

the project are:

Anderson Avenue ' 380 ft,

Manhattan Avenue 585 ft.

Vattier Hrive 440 ft.



14th Street Extension 595 ft.

The total area is about 390,000 sq. ft. which includes the

Anders on-Plueinont road space.

The elevation is 1034 feet above sea level at the north-

^vest corner of the site, and slope down to 1030 feet at the

south-east corner, contour line about 4 feet difference.

The site is two miles away from the dov/ntown area, goinj

through Bluemont Avemie and through 14th Street and Poyntz Ave-

nue. It is three blocks from the city park and one block from

the Asgieville shoppintr center. North Manhattan Avenue is con-

nected to State HifjJiway 13 which also leads to Olsburg and Tut-

tle Hreek State Park. Anderson Avenue, on the other hand, leads

to Highway 24 and 40, which leads to Topeka, Lawrence and ^ransas

City going east, and leads to Ogden, Junction City, Abilene,

and Salina going west.

THE DEPARTMENT OF MUSIC

A, The Roora ^e ^iuirements .
•

.

1. Rehearsal Rooms

a. One rehearsal room, capacity for 150 persons.

b. One band and orchestra room, capacity for 120 persons

J c. One all purpose rehearsal room, for 100 persons.

2, The Studios (practice) ' '.

a. Piano studio I

b. Voice and instrumental studios,

c. Five studio-offices,

d. Organ studio.



3. True tic fi Poom .

ft. Small practice room.

.

' h , Large practice room. '

c. Organ practice rooms.

4. Four class rooms

5. Main office room

6

.

T;ihrary

7. MecUa i cal r oon

8. Transfornier room ,
-

9. Other rooms .
.

" .

•

I.

a. Foyer.

b. Toilets. (Gentlemen, Ladies)

c. Telephone booth. .

d

.

Jan i tor

.

e

.

Corr ido rs .

f. Storages, tb\\s as band storage, banu uniform storage,

library storage.

g. Locker space room for 200 persons near the practice

and rehear 3 alrooras,

10. Shops: Hepair shops and storage

n, Tlie Study of the Tlooms of Music Department

1. General jlehearsal Ho om:

a. Permanent stage of 3' levels above floor.

b. Ceiling should be 15'-0" to IS'-O" hir;h.

c. A stora-;e area (about 12' x 20') located adjacent

to choral room, totally closed.



d. Another stora^je room for choral library.

' e, Xn exit to auditorium,

Hand and Orchestra llehearsal Tf-oom

a. It shonld have a storage of about 600 sq. ft,

b. Moveable risers,

c. Recessed percussion storarje,

d. An exit to outside or auditorium.

All Purpose Relicarsal Room. This room will be used for

a. Combined choral and instrumental group,

b. Sraallauditorium.

c. Music appreciatinn lecture.

d. Student recitals.

e. ''.Vind and strin'T classes,

f. ^Vis t have a s tfi Te .

General Consideration of all Rehearsal Rooms

a. A.p.ple storage area.

b. Outside exits convenient to audi tor iura.

c. Near library and repair area,

d. Located on the ,<; round floor,

0^ Uiorher space, about 15 feet hi^h.

f. Persons should be installed in areas near the re-

'• hears al rooms. . .

'

4, The Studios

a. Door lar.^e enough to move in grand piano,

b, Pnilt in shelves and storage,

c, Sound proof.
; .

d. Built-in blacltboard.

i



5. The Practice Rooms

a. All in one area and near studio and classrooms,

b. Sound proof.

c. Huilt-in shelf.

d. Full length mirror in each room,

e. Surges t cei ling 9 ' ,

f. Locker space and locker benefit.

6. The Classroons

a. Ceiling 12'-0" high. (Hough low for screen)

b. Blackboardonthreesides.

c. Back wall constructed to contain storage cabinets.

7. The main office sho'ild include:

a. Counter and reception area.

b. Ticket office.

c. Closet for clothes,

d. Res t room.

8. Storages to be used for storage of department supplies,

and musical reproducing and for other storage use

9. Miscellaneous

The general r efiuirements

a. With exception of main office, no wall should be

parallel with any other wall,

b. Cooling and heating systems for whole building,

c. All rooms should have proper acoustical treatment.

d. Faculty rest room in addition to public rest rooms

should be provided.
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e. Floor surface should be tile-covered to permit move-

ment of heavy instruments.

f. All rooras must be sound proof so that sound cannot

be transmitted to other rooras,

g. All office studios and classrooms should be equipped

with audience spaces and chairs.

THE ROOMS AND SPACES OF DEPARTMENT OF- DRAMA

Most rooms will be like Department of Music.

. 1

.

Main office .

2. Dean 's office.

3. Offices.

4. Class room.

5. Studios . ^

6. Staff Toun'Te. ' .

7. Library.

8. Two rehearsal rooras. '
'

9. Telephone booth and janitor's quarters.

rj

THE AUDITORIUM _
•

.

Front f house area :

*

y
1. Lobby area should have direct access to: :

- a. Audience chambers, "

/'"

b. Ticket, show window and information booth.

-1

c . Res t room. .. '

d. Coat check service,- .' V

e. Bar and refreshment,
; . •. \



f. Teleplione booth (public)

2. Toilet (rest room) and facilities will be dictated by-

code. .

3. A refreshment bar where soft drinks aisd coffee can be

obtained, ,;

4. Public telephone booth should be provided so the box of-

fice phone is clear for business.

The requirement of the large Auditorium Audience Chamber:

1, The treatment should be functional, comfortable, and

. ;. aesthetic. The decorations should not be over-powering

or ostentatious. T^verything should fo6us on the area

where the entertainment is to take place--— the stage.

2. Seating: The seats should be comfortable, provide am-

ple space for the increasing size of the human race.

Adequate leg room and passage space between seats; as-

sume the gross area (including aisles) at about seven

sq. ft. per seat. A continental or modified continental

arrangement of seating should be observed. Aisles at

the extreme outer edges of the seating are desirable.

The first row of seats is as close to the stage as possi-

ble.

Stage Orientation and Access

1, Direct access to front of house and stage without going

through audience,

2, Outside loading dock and door (8' x 12') directly onto

stage (or storage shop). Doors should be at side or side

rear, ...
'-,..
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3. Direct accessibility to shop-opening size capable of

taking a full size stage weapon.

4. As close to the dressin'^ room as possible,

5. Ml stage control curtain, light, etc. on the same side

of the stage, preferably on the right side of the

s tage .
^

.. '. .. ;•' •.

-
,

.

_

Stage -

" • •..

1, Tie iiuir enent of stage (proscenium).

a. A 48* X 28* acting ^area should be floored with pine

and unfini shed,

b. Above acting area should be entirely trapped by

4' X 8' removed sections.

c. Acting area should start at house curtain line,

d. Apron should be of soft wood,

2. Requirement of front stage elevator, (the orchestra pit)

a. At least the width of proscenium opening.

b. Should accomodate 40 musicians and their instruments.

c. Motor control worm gear.

d. This space sometimes can be used for:

1*. stage extension

li, ' extra seating

iii. orchestra pit

/ iiii. basement loading ;,

Green room: Actors gathering area

1, Space requirement 40* x 50'.

2, Comfortable lounge furniture.

3, Small kitchenette to prepare coffee, etc.
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Dressing room: Two large rooms 20' x 40' (one for ladies and

onefor'jentlemen).

1. Dressinj table, mirrors, and lights along one of 10'

walls.

2. Stools for tables.

3. Near costume room and costume shop.

Small Dressing Rooms

Projection Booths

Designing for good sound control and projection.

THE LITTLE THEATER

This proposed little tiieater will have an area about one

fourth the size of the auditorium mentioned above and will have

a seating capacity of 500 persons, except for the area of the

rooms which will bo similar to the ones in the auditorium. This

theater being a place for the students' experimental and practice

uses, the facilities of the chambers and stage must be easy to

re-arrange to fit the different occasions.

In relation to the audience, the stage must be able to

adapt for the followini; basic types:

Proscenium: The contemporary proscenium Baroque Theatre

is a porforraing area at one end of the theater, which the

audience watches throuirh the picture frame of the proscenium

arch. So the performing area and Chamber area are separated.

The trouble with this form is that there is no intimate rela-

tionship between the actor and the audience.
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\rena: This rorin has a central st'ir;e area surrounded on

all sides hy audience. Both audience and actor areas are in the

same room. This is based on the round plan of the early aaphi-

theater. Tliis ar ran:; e:uent may have lar.'je numbers of spectators

in closest prtixi.iity to the actor. But some spectators find

the absence of all scenic background and the substituted wall

of facos disturbing, I
A;>ron: The pure apron theater is a combination of the

axial and round plans. The main performing area projects into

the audience, which surrounds three sides and per;uits the actor

to cone into intimate proximity with the spectators. Behind the

perforning area can be set some scenic background. So tl.e stage

area is open, no picture frame separates audience, and both are

in the s.irao room. This open stage theater was used in the old

Greek and Shakespearean plays.

Caliper: One stage form which seems to be a product of the

modern theater, reverses the arena concept of the audience sur-

rounding the stage. It has a side stage, which extends out to

surround the audience.

G.ENERAl. CONCEPT OF DESIGN

The desi'^ner had several primary ideas in mind as a general

planni. g co!i.s i uorat i on for the design of proposed cultural cen-

ter.

TJiese are some fundamental considerations which relate to

th e de s i gn

:
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T'ir-st 'ill he the function, v.hich the .lesi'rn obj -ct can

have to create the bi:;'5est effects. The two different functions

are namely for the people who use the facilities for general

teacV.i-13, practice, and j^res en ta ti on , and for the audience who

attend ;-tip e ti n;!;s and performances. So the designer thou-rht that

th.e fnnctir-,il consideration '.viH effect the "'.hole planning,

chiefly in tv.o ^vays: First, in the relation buildings to each

otiier and to the lot. Second, in the design of the raeans of

c ommun i c H ti on between thera.

Secondly, the acoustics is another important factor in the

design. It controls the most part in this project. The acous-

tics not only restrict the space and shape of the desijn, but

also determines the materials which will be used in the interior

design. The acoustical effects, like acoustic imaTe and tlie op-

timum reverberation time, will be carefully taken into consi-

deration.

The desiT;ner thought that t!ie project will create a i)ldce

for highly cultural life, also that the design objectives arc

to create a spaciois and serene atmosphere, which the people

Till enjoy. The whole composition will Jiave some kind of unity

v.hich gives balance, ^larmony, coitinuity and climaxes. Too much

unity also creates monotony. So the best featvires nay often be

emphasized through some contrast.

All of these fund.amental considerations are much under the

desi-rner's control. It is also through his careful exercise of

tl:is control aud play of his creative imagination that he de-
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signed t!;e cultural center's auditorium, educati->nal center and

the little theater. '' e will find that the precision and white-

ness of the concrete forms have some kinds of unity, hut also

have some sharp centrist between each other. (pages 42, 43, 44)

TIJi:; EDTTO^TION CENTriTl

The er^ucation center is the nucleus of the whole design.

This Y-shaped huildinr^ will he developed according to the acoustic

principle which provide the best advantage for 300 d sound char-

acteristics. The de~i;^ner used a simj^le colunn and beam struc-

ture v.hich "rives wide open floor areas. '>uhd i »r i o i nn will be

made in accordance witli the re luirenent of individual Depart-

ments anr! to provi.ie flexibility and acces =; ibi 1 i t2'. These are

the .nain determining factors of the design.

The main entrance, lobby, and three b i ;j rehearsal roons

which provide for a large number of uses, are loc>--tc>l on the

first floor, "nd the basic shape of these is desig'ied to give

the best sound effects. The stairs and the elevator are in tlie

center of the floor for easy vertical transport.itinn. Tlle

seconil floor houses tlie Depar tmo ;. ts ' offices, class roomi, the

library, an,] the shop. Tl'c non-parallel walls avoid t"ie "Int-

ter. The sJiop which is two stories high, can be usoi' ,3 a place

for t'le drnna-set for both the auditorium and little tlieator.

TIic practice center is in the tliird floor. "ost practice rooms

a n d s t u (- i o s a r e 1 c T t e d i n t h i s f 1 o r .

The roof of this building uses fold-plate ui\its. The
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columns cnrry the loads to the foundation.

The cdcrete floor covering nay T)c of rubber, carpet, or

terraz/,0 tile for different places as shown in the acoustical

calculation sheets. The front wall v.-ill be covorerl with mosaic

mural, while concrete blocic screen wall will be constructed at

the south-east atid nort!i-east side as sun breaVers and as an

architectural feature. (pages 44, 45, 46, 47)

THE AUDITOaiUJJ

The Auditorium is tl:e largest building in the group. This

circular shaped building is divided into two parts by the cy-

lindrical sta^ehonse. The front circle is the space for public

audience, and tlic presentation sp.ice is in the smaller back cir-

cle.

The audience chamber is the center of the public service

area, a id surrounded by the outer ring of utility spaces, such

as the lobby, lounge, rest rooms and refreshaent centers.

The seating area is on a sloped floor, which is elevated

for the purposes of good sight and sound vrave receivor. The

side walls and the ceiling are broken so that the best sound

reflectiv-^n and diffraction will be obtained. This dirfv\oion was

also needed to prevent the possible blur and echo from tlie r-ide

walls. ','ood slat screens v.'ill be constructed on tlie side walls

for the purpose of preventing blur and echo. The back wall is

designed in a /.ig-zagged form. The back wall and side wall be-

hind the screen is of plaster material v,-liich is necessary for
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the absorption of sound.

The vcntilatin'T eiuipaent, columns and ducts are placed in

the pipe space between the walls which separates the chanber and

intermission lounge, lobby.

T^'or tlie purposes of circulation and intermission, the de-

eigrier thoi'.g!it tlie circular intermission area etc, which sur-

rounds the chanber, was the best answer. The space divided by

the entrance lobby, lounges, which connected the inside anJ out-

side areas. The rest rooms and refreshment counter are easy

to approach. The exterior walls are all made l)y aluminum,

glass panels, and -..ith concrete block sun screens.

Tlie presentation space which includes the revolvin;; stage,

green room, and wagon stora:^es is located at the back part of

the theater. The large opening of tlie staje is adjustable, such

that it may be closed or opened if the oirc umstances so demand.

The acoustical reverbration time of t!iis area ar^d staj;e house

which is the same as the auditorium was also carefully calculated,

Above tlie green room are six dressing rooms of different size.s,

Tlie roof of tliis building is of tliin shell concrete slab

curved upward in t'le outside part, and the done is over the

chamber which gives more volume to tlie room. The horizontal

structure of stage house ';;ives a kind of sensual delight and

balance. (pages 44, 48, 49, 50, 51

)

THE LITTLE THEATER

Til is round theater is different from the auditorium. It



is smaller and more efficient, and also an attractive sculptured

piece aaon.'^ the griup.

Tiie seating area is an elliptical shape and tl\e curvature

of the wall? .-^ives a very pleasing; shape. The V'd wall provides

acoustical difTusion. between the walls are the utility space

for ducts and pipes. The lo^ib^- and lounge, w!,ich are on the

same side, are not only a connection of the chamber, entrance,

green room and the outside, but also a place for internission

use. The floor windows have nice view of the court which can

be used for intermission. Tlie landscaping and sculpture are

used to enliance the space and to create more intimate close-up

views of plantinf^ and surrounding areas.

The revolving sta;e with the elevated orchestra pit, are

another special feature in this theater. This easy changeable

installation may satisfy any kind of sta^e presentation forms

as previously mentioned.

The stage and orchestra trap, dress rooms, mechanical room

and some areas are located in the basement.

The thin shell roof construction ^ives a high li-jht for

the group design. It makes this small piece of sculpture like

a bri;!;lit star. The light weight concrete cap supported by

columns witli compression beam in the bottom an.J tension ring

on top, contains the stage house, the liglit box, and plenty

of room for t)ie air-conditioning ducts, (pages 44, 52, 53, 54)
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TTIE ACflTT;)TIC.VL CALCULATION

Now the designer is roiag to calculate the optimum rever-

beration time for the rehearsal rooms, little theater and audi-

torium. In determining this optiraun reverheration time versus

frequency characteristic for these rooms, the designer shall as-

sume that the room's shape and the distribution of absorptive

and reflective surfaces, are such as to ^ive proper diffusion

of sound, thus proper uniformity and smoothness of decay. So

that the rooms reverberation time is optimum over a large fre-

quency scale we v> i 1 1 calculate it for 128, 512, and 2048 cycles.

Tiie calculation in t}ie followin'5 sheets will be b sed on the

tables by TCnudsen, in his book of Acoustical I) e s i j n for \ r c h i -

tectur e , also adapted from the. book of Acoustics for t'le Archi-

tec t by Hurr i s-'^^yer Sc Goodfriend and Perkin's book of Ac ous tics

Noise a n d T^oildin^.

T^EARCn OF ELT5VATI0N OF AUDITORIUM FLOOFt

Tlie distance tliat does not need raise.

s = — II + r
n

s = the distance that does not need raise

r = tiie distance between rows

h = the raise between = . P, ' rr = 4.7"

II = the height of the sound source

n + r
2.fi

o.no X 5.6 + 2.6 =< 37. n + 2.6 = 39. 9' + 10'
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The raise aftor 40' will use the following formula.

u i u
' r^IT - hu-1)

hn = hn.-l + h =
^ ^ (n-l)r ,\.

where: n - the row begins 10' •

h=thoraiseoftherown
n

h = the (lis. elev. of hearer between two rows

. s = need not elev,

r » horizontal dis. between = 2.6'

,., . H = elev. of source
'-'')-*

. ,

'
'

;
- -.' h, = +0. 03' ' X

.. ^....--
.

.,

h,= +0.053 •

.. -\,•.: o .-'/

'„
,

" / h^j^=+2.^.7' , /i>^J_

'

..:--.

h2o=-.3.97'

V:^ " h^_= + 5.00'. .

'^

; i'

^^ , b3Q»+7.88'

' h„.=+10.0G'
Jo

h^Q»+12.07'

h. -= + 15.02'
45

_ -< 7

"



20

•

*->

• •

4->

•

4->

•

*-> 4-J

•

4J

Vj <-( «l-l <M <*H <M «M

• • •

cr
•

cr
•

cr
•

3
•

3
1/3 tn in 00 (/) O O

o ^ sO O o i-t nOO O t- vO in nO u-
o •rr ^ r-l rH <-H i-H

•M" r- ^ CM ^ CM
1—1 1—

I

o-n

CO

o
CvJ

?0

CM

in

3
I—

I

H
I—

I

Q
<

+

CO

o • r-1

-
' + . oo •o

V «"» CM E
CM 5
"^ ;

1—

1

—
».-- + . 1—

1

O

•

CO
•

>

CM

CO

e .

>
•fH

CO
i-H

o
in

•a
a>o
o
o

c
o

CO
o
w
M

o
•H
r-l

CT C5 O • <
C c o lU (D u,

^ •M •rH CO s e; •o
o i-H <—

t

c «*-! 3 3 o c
o f—

1

•iH OJ M t-{ •-H CM r^
»—

t

re 0) CL 3 O o h- o
c^ 3: o o CO > > ® CO

"-« CM CO in o CO cr-

CO •^ o-^

vO o a-
CO CO in

CI3
CO •rr o-
•r> o (J-

CO CO LO

CO
CM

z>

II

"^

3^
:0

a CO o
in CM i-i

CM CM in
• • o

o
sO

CO

lli X i-K

CO o o
(—1 ^^^ 1—

*

vO
«tap^ /-\ CM -!->

o > O^
0) rH CO X
F cn X

•H o X o
H »—

(

o inT o- rH
• O • "C o^ CO o • CO
M • s^ o
0) CM
> 1 II II '

(U 1 1

a o
vO 1—

1

m I-' X
*^
Cu
o X

o ^ CM

0)

(/3

<

o
H

CO



21

CO O CO CM
CO • t~- o o • • CO
o o^ o • o vO •^ vO •^ • in CO
u (J^ o nO CO h- o (7^ in CM CM r- in

< 1—

1

"^ rp in ^ rH 1—)

CM
CJ^ in ^

in

.

' •-

tM in o rr CO CO in 1-1
is;

(D CO CO o CO o in o o i^ 1—1 CM o
o • • o • • • • • • • •

o •

o o

o CO 'T CM
ra • fVI 1 • •

o o^ 8
^5 e& *3< « o- LO CM 1^ Cj-

1^ o-^ Jq vO vO "a" in i-« CO vO CO

< 1—1 Tp CO CO CM 1—1

CO
CM t~ CO

•

>o o in CO CO
0) CO CO in o •<T f-H 1—

(

O" CM CM o
o • • • • • • • • • • •

o m o

a 00 t-J CNJ -v
n • CO • • • •

0) cr- >£) ' o vD CO CO LO S LO CD •o
u a^ o '9' h- TT ^ o- o CM £J CM
< i-H CNl CM in vO CM 1—1 CO

CM
CO CO CM

• T CM CM
0) CO CM V o CO 1—1 1—1 ^ c^ 1—1 O
o • • 1—1 • • • • in • • •

u
/ '.

-

r—

(

CM
t^ .

o
-

•

CO

re o •^
II O vO sO o CO iS O CO

a; o CO > vO r- CM CO in o CO •<r CM
^ o CO v l-< ^ (7^ c^ CM t- CO
< r-H CM CM 1-^ CO o- CM 1-1

1—1

>.
*->

•H < •

TJ •o 1 •o C
0) •<H • O > u o
U E B . B CM 1—

1

re o
9i S e. •IH ^^^ o <u
4J JS d. •*N Xi c 4->

U) 43 vO D- a o o
>4 •^ CO 0) w » o >> u u
•^ ©^ > vi &> f 0-- H re • o
(0 s: CO •l-t e c D> CO a: C3 c
£ o. J u •IH •iH •i-i s-« 1—

1

o
o 3 X re

>,
b^ c s:

c CO
reJ o

•C CO o o a> (0 •a o. • u o ^^s» cc c
<y~^ o h 1—1 c o in <D H r-H ca o
U <-( C O c re > 1 «—

I

o •M CO s^ CO E +j 3 < 1-1 V-1 i-H B
t/i +-> X in re x: 3 o O 1 re o re 3
1—

1

(rt V) r* u • 4-> •IH o U J2 3: s V
re

•S8
U 4J en >4 re c m h l-H •pH Z 1—1

•iH o 4-> in c a> J (U c a; O ^ ^ 0) *J 13 vO o
u ^ o hJ ^^ re o •pH J o 0) c OT ^ o c o M —1 u c
Oi a. CM •iH -rt jr t—

t

OT 1-1 w rH 'PH •<-< X! re re re c rc^. O -iH

!-> •a CO M u •>H re re o ^ 3: a. < 3 CO G- ^ o r- O J
is c 3 SZ •1-1 ^ O t-i •(-> u re re «-H

a^Z. o < c_> < o o CU ^ O Cr.

• • • • • • • • • •

^ in vO t— CO c?- o 1—

(

CM CO—d CM —ai CM CM



22

CM

n
i—t o O CO

CO O
. CO

o

CO
CO o
^ o

CO
t

.-H O
vO

.-H in^ —I

O^ t-i

CO COO sD
CO CO

o

O N.

CO '^
CO r-f

CO O
• •

1-i o

CO
i-H • CM 1—

(

• in CM CM
i-H Cr^ CM in
'^ ^ CM CM

CO • •

O ino
^ o

CO
CO
in

•IH
W
ccO
O
u
o
oQ

"T
-C:!-

re

o
u<
10

o
H

in
-Ci-

II

I

o

CO
•

CM
I

11

X
o

u
o
u

. u
<u

«t-H

o

o

o

o



_ .._ .._ ___ .___ i

23

• • • • 4->

^-> *^ *-> 4^ tM
«*H «M «M v-l

• • • • 3
cr cr cr c O
w M OT w

LO
LT CO in CD CM
CM o CM CO O
LO CM in CO T
(M O

1—

1

CM in in •

Si !-> CM vO f-H

CO O^ <T co a- < U. o r^ o
-^ CO in o^ o^ CM -H I-H

o • CO CM v
CM I—

1

• • TT

t CM ^
• «M CO O o

(A • • •

XI o o o
< o

« I-H

CO • .

XJ »-> CM nO CM
o- ^ CO 0" < Cfc, o t~ m

CM CO in o- o- CM I-H CM
f-H • CO CM TTm r-i • • V

Cd
C/3 •

. «M CM

1
\ W O I-H o i-H

-
XJ o • • •

, < o o o
Cd

V.

w
,_^

3 in

cf. CM o
•

o o vO CO i-H ^ +-> O CO in
H CO o T? <-< ^ < u, CM t^
HH ^ -. ? CM • CM CM QQ " V •_, - _^' r—

1

CM • • CO
3<

t.

>. -- .'

Abs.
Coef.

f-H

.

o

1-H

o
•

o
co

•

s' r !»» :-. ",

lity

&

rea

in
CM
in

s
CD

in
CM

* o CO < CM CO CM

CO > oo
•

o

3
CD-

verb

Tim

ditorium

4->

o I-H
s
•iH

Concrete

nted

C5 O o s • CO c *M CT U
c O o ca < o •1-1 T3 CO C (1)

}h •H cs c «-/ u u O C- •r* +J
'

, O *—

t

<—

t

<*H 3 . M a> o I-H >H C I-H CO

O r-l •iH u 1—

(

+J TO II -fj o rH 3 3 •fH CC

cH CO O s O ca.
1 t)

I'O
S. »-l CO o o ^

u. ^ o C/3 > o X CO s Cb S: c- t> —

• • • • • • • • • • • •

1—

(

C<3 CO ^ in vO ,r- CO cr- o I-H

I-H

- ",'""'.
•

'
:. "



24

ir. CO

# .

• • O
o CO o tr- O 0-- c- o^ o in . UO
1—1 CM CD ^ LO ^ TT CO CO o 1—

1

»-H O r~ •^ o o . Cv) o in CJ
1—

t

C\J CM CM O 11 CM •^ CO
CO -H
UO 'C

C i i-< o-
O "--. Ti

o O • o- m •

c I-H IT. t~ 1 CO r-H

• • • • 1—1

•

•

1

in

• CO o» 1—1 r—

1

&^ cc
• • • • o • CO

CO CO '? CO CO uo lO r~ CM o CO CO
•T CM O o liO '^ ^ C- CO o l-i uo
r-H lO C\J CM CJ . CM CM uo 1-1 "^

CM CM CM 11 CJ "4 ^-~. o^
/-, CM
C* •

CM •

O CO
«n • t^ t- 1—1

»-H 1—

(

^ lO 1 c;- • O^ in
• • • •

•

. \ - •

"'3' CT' o-
• • • CO

CO f—

1

CO o ^ . xO o •s? O o-~ CO COV r^ rr in s t^ t~ uo vO in CJ CO
1—

1

o i-H CM CM . CO CM CO LO
CM r—i 1—

1

o rj 1—

1

CO f-A

II

--N CO
C- CM1—1

o . C^J
• CO •^ O 'si' ^ C^!

t—

1

CO CO 1—

1

1 in in CO
.» •

.

• • in •

uo
•

. • CO

/-N
> /—* vO

T3 1—1 1—

(

o
>. 1—< S^^ + ,

CO
CO

CM o o O »- "O ,'
. ' CM o

CO CO o t- ^-N • CO
»? OJ r-H o o . CO
i-H CJ 1—

I

CiQ

3
CM

«-) ^_^
«f-( o CO tts

\..
r; OT (0 o O <u
at ra c MS CO u u 9-'0 > w CO CM • CM < <.! Xr.

. fH
1—

(

OJi-< o o • •

•fH
C-i

.-i cc +j O O !-> CO CC u o Ci Ol w (/]

<-H <_) o O O Q s o o CO CO XJ r^ •

ra -3 •zrt 00 -O CO < M o .a 3: >-< (U CM < '^', •n II

3: o o S o < •H •1-1 r-k 01 CO .1-

co 01 O t^ o
o •iH C5 4J <-> 1—1 4-> Ci, CO CM r-^ 1—1 c^ 1 b

<u 3 i-i c z: s o re • •IH • tt, s: >- J^ o CO » CB
•c >» o m C -M 00 i-> OT •a cr O 1 O < CO rJ "O +J ^
•1-1 1—

1

o c !-i ^ O J2 •o <D w 5: c > CM •a o o
C/3 £- o o .a c- H < < c:: a f^ o < w II < H K
• • • • • • • • • •

fO '7 ir. o 1-- CO c- O r-l CM CO
..1-1 -~n., r-l —jid. .

1-1 . rj _.ri. C.'._ CN!



25

vO

o
1—

t

X
o-
co

•

f—t •

^'^^ s^
^—V •

'C ^^o
CM o rr O-
CO V • U"
rr •^ .-( 0-3

r-j • 1 •

• ^H

•

f-H

'^O

oo
1-^

•

c-
CQ :ss

•
'

.-H ^o

.

"-- o
' /-N CO

•<cr .

o »—

t

^ o
CO '^ •

c '^ ^ II

CO • 1

• rH

iP
1 "x'^ oo

CM

ro "^ oo CVJ c- o
CO O^ i- •

L-5 o- • O
CM « 1—

(

• 1-4

C^"
-r o

o
sO

X 4->

u
o
s-

•

*7
CJ

* >



26

a w
C-: c

o

^ >-<

CO u
L—

<

bM

a o
L-3w i-i

cs

• • • • •

+-J +-> +J *-> 4-> »

^-j t*H «tH v-l v<

• • • • •

3
W3 00 05 co O • TO

in 0) in O
•"g* V •'C' CM o ^ u i-i o
vO O t^ ^ V < < "T
CJ CO L-5 vO CM CO in V CM vO
i-H #—

»

#-H •rr CO
1—4 o

CM

CM

• •

in

r-

(

Abs.
Coef.

CO
•

o
•

;
,• •

. ro
00 o m o
X5 u rH in

CM
1—

1

in

in
CM

•

1—

1

1—

1

•

CM

<-H

•

o
in

< < CO

•

OT O CO in^ o • •

< o CO

^

. CO

OT O LO o
1 t- o- CO ^ ^ f—

1

LO
CO r- o o CO . < < CM
CM • • • t-
1—

1

pH I-H I-H <5<

•

/. -
10 O^ o< o

CO
•

in
•

CM
""

1 H
*•

1

i"

.

•
,

t

W

'

o
4->

i-l

o
I-H

CO

ro

o

<
o
in

-
- *.-'^. II

•

CM
#»» ^

)l

« '

Si^ 1

+ u I-H

^-. •rH o
CM 0) O COw E •O s. O "c.
+ •iH 4-> o in = o
<-> H 00 C O
•-4 ^*^ 1^ 3 -t
^/ • /-N

C^^l.X! > u^-~^
>H o^ O l-l •iH CO"^
O 'ij' 00 4-> — CM
> o f-H w X w O

(1> o . • CO I-H U Xo U <u Ci o rH O O O 'O
!4 CO c (0 g ^ ^ sx in +-> 0) o
O f-H •IH «M S3 • <U CLfH IH in ino r-H 1—1 p r-H 4->

II il 1 H *i S "o a> I-H
r—

1

«
.

•l-l 3 O ex ra c 3 +->

Cb ^ 0) CO > o X 1 u CO ^ 3 •a: OT

• • • • • • • • • • .
<—

t

CM CO •^ ITi >o t~ CO O^ O
I-H

I-H

I-H



';'

•
'

• •

27

o- (—

t

'C •^ ^ CM r^

.J

in
• • • • • • • CM

h-: o CO o- ^ C^ CM ,,'" •

CM CQ "^ c- rr
sO

in
CO
CM

i-H

CO o o
CM O I-H

•

I-H

I-H I-H • • i-H • •Q
• • I-H I-H X ra

CO r~ rr rr o 0- ih
" o

O o o o o o CM I-H

• • • • • • •

i-H

f-H

<
o
u

.

U5

u .

^ f-H CO •—

f

-q* r^ o- i in o
• • • • • • CM Jh

CM o CO rr rr CM CM • u
0-3 CM vO C7- h- sO

sO

f-H CO O

i-H

.«-. '^O V^O/~ o> S<
vO o o
CM O O

• I-H •

Si

I-H

in
I-H

CM
•

H
• • I-H ^ X o

1 II

i-H

i-H

r- CO >o sO in in <
1—

1

o o o o »-i CM
• • • • • • •

i-H

t^
t^

•<T f-i CM ^ c?^ LO in •

• • • • • • i-H

CM O 0-^ a- CM CM t--
"-^

C^ i-H T o xO

s CM
CM S^5^
t- O CO

. o r-iM
I-H I-H • I-H i-H •

• • cH 1 X o
r^ CM rr rr CO I^ II

1—

(

o O o o r-t r-
• • • • • •

;•

•

i-H

r:' CO o o '3' o
CM o o CO t^ CO
CO cr- CM

1-1
in v

^
lo

J

"

*

Fini 1—

(

CO tical

STFl

CO

o
u<

C
' •a ID • o

- * c r^ w CO •IH
'-^

D> C3 ;3 JS 4-> '

e C/5 E o < Q.
u •IH O o w U ^?.
o M B » < -H • o
o CS = h b f-H CO +J OT u
1—

1

o o c; CD i-H ^ .IH O XI o o
Cs. 1—

1

'4-> D5 •<-> CC (O IH <c < 1 u nO u
0) O o w c w S; -H dj 1 b X +-> uo c u e (C •r< CO c +-• i-H J^ u

O'rt ^ C .|H f-H I-H f-H i-H ^ CO CO CO o
TO C. o O J rl C- •-H Cu O Q E +-> (U >-,
4-> o f-H co (U (C o J5 um Q Ci, y^ O ca H

1

o H
• • • • • • • • •

CNJ n 'T tn o t- CO o> o
^H »-t I-H 1—

(

(—

(

I-H f-H frH CO

•
' ,--

.

.

'.

'
..•'-

*



28

<̂
^ to

ci c
< oa OT

^
LU 0)

cs: CU

o c
?r. CM
<r i-t

CO

4-i

«4-(

1/5

cr
U3

<M Vl

3
O

a- -"^r CO CM rH
in sO i-H t~ •<T

C3^ CM CO ^ in
I—

1

I—

I

I—

1

vO '^

CO

o (D
c o O

;-i •iH E cc
1—1 o l-H <«
r-\ o •iH 1—

1

Vh
a •-* a) o 3^ Ci. u > CO

ro CO in

CO CM CM -T
CM TT CO •

• r-4 i-H O^
—

I

• • CT^

in

CO
CM

CM CM rr^ CO •

i-ri —

I

O^
• » G-m

in CO

o
ĈO
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CONCLUSION

T'lis thesis is the study of a university cultural center.

The 2oal oT tlie project is to provi^le for the host advantage

of ^oofl sound effects thro>i2li the use of ^ood acoustics which

will he beneficial for cultural and recreational purposes of

nniversitj' professors, students as well as people from the

nearby counties.

The designer h.is used his' ability to understand the natural

advantages of the acoustics, the characteristics of the academic

systen and its needs, and created his own ideas and iinasination

in seekin'^ a solution that will provide a pleasins architectural

and acoTXstical environment.
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The proposed cultural center design is primarily an exercise

of space relation. Tlie space arrangement of the physical struc-

ture nust satisfy not only the functions of the luii 1 di ags , hut

also must create an atnosphere of the containment. Arranging

this huilflin'T -rroup is an ima.^inative exercise of the greatest

complexity. There are numerous factors to control, both prac-

tical and aesthetic, which are:

1. The establishment of a functional relationship through-

out the composition, in addition to maintaining a sim-

ple and effective means of communication.

2. The recognition of acoustical reiuireraents in the archi-

tectural design.

3. The study of unity and harmony of the group as a whole

and of continuity between its varied parts.

4. Academic re-'iuirerae ri ts combined with public usage.

The planning of the larger area requires a uniform concept

to hold together the individual parts and to raa'co then function

as arc!; i toe tnre . The general concept and individual details

demanded eiual atteition. The demands of acoustics and use in-

fluenced the design. All of these fundamental considerations

are part of the designer's obligation. It is through the recog-

nition of this obligation and careful exercise of design prin-

ciples that he will control the design of the cultural center.

The education center is a three storj^ building. This

Y-shaped building was derived from acoustical c ons i der ati or-s

such a> diffusion, diffraction, and sound isolation and insula-



tion. T'.iP ;,iain cntrancp, lobby and three rehearsal rooms are

located on the first floor. The second floor contains the of-

fices, cla.-s rooras, the library anil the shop, with exits to

the auditorium and the little theater, and the loadin.fj dock.

Most of the practice rooms and studios are located on the third

floor. The elevator core and stair-case are in the center of

the plan to a-^surc c o.ico n tr a ti on and efficient location=' of the

vertical transportation. The poured in place fold-plate roof

provides both a center of interest and <;ood diffusion in rooas

be 1 ow

.

The auditorina envelope is circular in foini. The shape of

the auditorium, however, was dictated by acoustical r e quir eneuts

,

It is surrounded by the in tenni s s i c n and transition area acting

as a sound barrier, where the lobby, lounges, refreshment area

and rest rooms are located. The proscenium sta^rc is the core

of the presentation area, and related to the -jreen room, dressing

rooms, and sta^e house. The hollow blocks on the outside walls

are used as sun-screen and also as horizontal balance of huse

s tage house. '

• The little theater is designed for experimental use. Tiie

stage and seating can be changed for different performances.

The circular-shaped plan and tliin shell roof provide balance for

the fioiapositirin.

The view and circulati'^n of people in the whole center is

also a major consideration in the site development. Circulation

around the sunlren garden provides a landscape clement that ties



all tho Tiuildin^s together and adls to the cultural ataosphere

of the center ,

In sunmary, the designer has used his cihilitj' to understand,

and to analyze the acrinstical needs and the characteristics of

the peo;)lp and their cultural needs; the consideration of the

aesthetic, by creating ima.'rinati ve , functional forris in seeking

a solution that will provide a pleasing architectural and acous-

tical envir onraen t , ..


