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CHAPTER I
INTRODUCTION

The United States todsy is confronted with the greatest
building program of all time. At no time in the history of
the United States has there been a more eritical need for
new bulldings to meet the neceds of an increasing population
and to replace the thousands of antiquated buildings in use
today; eapecially is this true of school buildings.

Statement of Problem

The purpose of the study was to analyze the materials
uged in industry and school plant building in order to deter=
mine the types and designs of builldings which will best meet
the needs of cur sechools both today and in the future. The
critical need of our educational system for more bulldings
and better constructed and designed bulldings makes such a
gtudy both timely and needful.

%o “arl Armstrong, assoclate chief for teacher Prepara-
tion in the United States 0ffice of Bducation, presented the
fellowlng figures concerning the needs of education:

It is conservabively estimated that the public and
private elementary schoel will reach a peak enrollment
of 29,500,000 by 1957. The public and private high

school 1is expected by 1957 to enroll 7,300,000 as com=
pared with 6,100,000 in 1947. Assuming that this



inerease in enrollment by 1957 of about 10,100,300 over
19L7 will be taught in classes of 25 pupils each, the
need for teachers in 1957 wlll be greater than in 1947
by 104,000 teachers., This is about L0 per cent of the
present number of elementary and seccndary teachers.

Harry Hewes, Information Officer of the Pedersl Vorks
Agency, has ably presented the condition in our country today
concerning sehool bullding.

Taz-supported education in the United States 1s
carried on today in the largest school plant in the
world, in point of size, but lamentably inadequate in
the matter of capitol struecture to foster the prineciples
of demoeratle education., Thousands of school bulldings
are ramshackle, archalc, and unsafe for human occupancy.
Some antedate the War between the States. Many are eye-
aores, affecting puplls and teachers and the commmitles
in which they unsteadily stand., The school building
situation, low as 1t has been before, 1s currently at
the pooreat level in the history of American education.

Against these monumental bronze and marble struc-
tures onece built by tax-assessing school boards out of
thelr booster megalomania, and the costly edifices carry-
ing the over ornamented hallmark of an illiberal archi-
tecture that marked an earlier day, millions of American
children are attending classes (often on half-day double
sesalons) in jammed up buildings that house unforgivable
sanitary and filre structurel hazards, in obsolescent
structures that were never properly bullt for function,
and in makeshlft temporary quarters.

By 1958 the school population will have inereased
L0 per cent over the 1947 enrollment, according to di-
rector Je. Co Capt of the Puresu of the Census. Three
million youngsters will enter school in 1949 to swell
olementary enrollments further.

In ten years, thirty~five million Ameriean children
will be in school requiring at least 2,0,000 more ele-
mantagg and secondary classrooms than nov exists.

10 lack of urgently needed school buillding calls
for staggering expenditures-~=~ll billion dollars in a
ten=year program, the O0ffice of Education of the Federal
Jecurlty Agency determined recently, and this estimate
was paralleledby al9L8 survey by the Department of Eco=
nomiecs of the MoGraw-H1ll publishing company. The Amer-
lcan Associatlon of School Administrators in reglonal
conference in San Franclsco in February, asked for a
{12 pillion school building expansion program to cover
twelve years,

lrort orth Star~Telegram, September 10, 1950, p. 1,




The Twenbtieth Century fund estimated needs of ele=
mentary plent above at 9.9 billions, and since this esti~
mate is in terms of 1940 prices, current prices would
be considerably higher, In 194} the National Edueatlonal
Association reported a teneyear bullding need for public
element and secondary schools to cost an estimated
£12,9 billion in terms of 1940 prices.

Former Commissioner George H, Fields of PUHA's Bureau
of Community Facilities, declared that the large volume
of information available shows a need for a minimum of
$7 billion of additional public elementary and secondary
school plant faeiligieawwnct in ten years but in the
timmedlate future'.

The December issue of the Research Bulletin of the Na-

tional Fducation Assocliation reports dats on school housing

obtained in January, 1948, This bulletin, entitled School

Housing Needs in City School Systems, 1947~L8, in summarizing

the results of the study, makes the followlng general state-

mentss

The faets presented in this bulletin made 1t unmis-
takably clear that a shortage of proper school housing
in city~school a{gtema is widespread and serious. A
fifth of the bulldings in use are rifty years old or
more~-~two per cent of them eighty years old, HMore than
half the nation's cities, 1f the data of this study are
typical, have some schools that are overcrowded--accommo=
dating on the average, about thirty per cent more puplls
than these buildings were intended to serve. Such overe-
crowded conditions are especilally frequent in elementary
schools, and generally speaking, are more common in the
larger cities than in the smaller urban communities,

One city in ten has such limited facilities that at least
part of the pupils have only half-day sesslons, an are
rangement that strikes especilally hard in first and sec~
ond grades, but in the variocus school systems, reaches
all grades and all levels, Moreover, if present trends
continue, it is predicted that the number of citles have
ing to resort to half-day sessions is likely to double
during the next three years. In this case well over
§Wiaﬁdﬁhe present number of puplls are likely to be afl-
eoted.

and University (1949-50

2Harry Hines, ”F%ﬁs Bnilg$r of sSchools," American School
s Do '




Portable or other temporary school buildings are
in use in fifteen per cent of the nation's citles, and
rented buildings (stores, churches, community halls,
residences, and so on) in nine per cent. Twenty-four
per cent of the clties report that they are continuing
to use, on a special permit basis, at least one obsolete
sechool building whieh has been officlally condemned as
unsaga, unsanitary, or otherwlse unsultable for saschool
UGG

The 1949=50 issue of ameriean School and University

adopted the following article from the January, 1949, issue

of the 3chool Executive whlch states in a general way our

school plants?! needs.

A buillding conditions approxzimately ninety per cent
of what goes Into it. Related to schools, this means
that the school plant shapes to an overwhelming exbtent
the educatlional development of the pupils who use it,.
Those who plan, design, and construct school plants,
then are really molding the educatlional future not only
for today but for decades to come. Vthat a tremendous
responsibility, wvhat a glorlous opportunity.

Americe is confronted with the greatest school
bullding program in history., Either thousanda of new
plants mast be built in the immedlate future or hundredas
of thousands of boys and girls will be denled their blrth-
rights The situation leaves 1little cholce. Road con-
struction may be delayed, factories can wait for a time.
but the education of youth either must proceed on sched-
ule or their opportunity is lost forever, Children can~
not be put into cold storage to be brought out at a more
propituous time.

The need for new plants ls overvhelming. Informa-
tion pours in from all parts of the country. Houaton,
Texasy reports a thousand new families a week with no
let-up in sight. Los ingeles, San Diego, San Francisco,
and numerous smaller commnities in the Far Vest announce
great inereases in population. New England 1s faced wlth
rapidly rising enrollments, putting further burden on
obsolete buildings, in many cases unsafe and certainly
unfit to house modern programs.

3nesearch Division of the National Hducation Association,
"gochool Housing Needs in City-School Systems, 1947-L8," XXVI,
No. I (December, 19L8), 165,
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The south is not only growlng in population but a
much larger percentage of its children are availing
themselves of educational opportunity. The majority of
present plants are worn out, Additional ones must be
built. Even the midwest, which twenty~live years ago
had kept 1%s bullding abreasst of the needs now finds
ibaglf behind and its present plants outdated and iInade-
quate. '

Educational slums are found everywhere, capecially
in rural areas and large cilties. Population is increas-
ing as never before. The changing educational program
demands additional types of facilities. advances in
technology and research have outmodeled even the top
plants of a few years ago.

The thousands of new educational plants which are
being planned must be far better adapted for physieal
well=belng and safety than any building now in use as
well as contailn provisions for a modern program. DBoards
of education, representative laymen, professional staffs,
architects, and engineers must devote themselves untir-
ingly to the task of planning and designing plants which
will best meet tomorrow's needs. Anything else will be
too little and too late. It ls a tough job. Every new
proposal and exporiment mast be carefully evaluated,

All available knowledge, undeﬁatanding, and technical
know~how must be put to work,

In the following paragraph <11liam Bruce expressed the
present need of school plant construction and the necessity
to build now and not continue to walt for econstruection prices
to deeline, He stated as follows:

The year 1918 should see a revival of school plant
construction to a marked degree., It 1s eriminal that
in states where there 1s the highest industrial pros-
perity, children in considerable numbers should be housed
in buildings which are fire hazards, that they should
study in damp and unsanitary classroome, and that halfe
day sessions should be tolerated, The enrollment in
kindergarten and primary grades has rilsen measurably in
practically all clties and the new entries are likely
to continue at high levels for four or five years. All
this means that 1t is seriously wrong to walt for the
complete stabilization of the materials markets and

Liamerican School and University, "School Plant Trends,"
(1949-50), ps 1l.



building industry, The young children need adequate

school housing now and 1t 1arthe responsibility of the

school beoards to provide it,.-
After 1948, prices in the building industries declined some-
what, but again c¢limbed to new heights during the war produc=
tion programe.

The University of Texas published a survey covering the
Increase In elementary schcol enrollment and the need for
more elementary teachers, as well as more classroom units,

An extract from the survey follows:

One fact is sure in Texas Schools today-~the kids
are comingd Just ahead of us 1s a period of unprece-
dented demand for increased facilitles and teachers.
Even a hasty glance at birth rate figures for the war
and postwar periods indicates something of the serious-
ness of the problem,.

By the school year 1953-5ly, Texas will have nearly
a million pupils in grades one through sixumag increase
of about a third over last year'!s enrollment.

Although the preceding articles varied considerably on
the estimated cost of educatlional needs over the next few
years, all agreed that the conditlon is critical and that
something must be done. The estimated cost ranges from eleven
million to twelve million, nine hundred thousand dollars, in '
terms of 1940 prices, for the ten year period begimning in
194l;. The figures become staggering vhen adjusted to the

present construction costs,

5%; G, Bruce and ¥. C. Bruce, "School Bulilding Construc~-
tion in 19L8," The American School Board Journal (January,
}.9,4..8)’ pa 57-3-.

bhe College of Tducation, The University of Texas,
"Are Ve Ready for 'Em," pp. li-b.




| Delimitation of the Study
Since the heating and ventilation problems for bulldings
located in the colder climates are so different from those
located in the warmer reglons, the study was econfined to the
materlials and types of bulldings which are sultable to the
gouthern part of the United States. The study was further
limited to the public e¢lementary and secondary schools.

Source of Data
Data for the study were obtained from textbooks on school
bullding needs and consiruction; theses and dissertations
dealing with the problem of aschcol plant construction and de-
sign; state, national, and professional publications pertain-
ing to school plant construction; and current perlodicsal liter-

ature dealing with school plant design and construction.

Related Studiles
The following studles are related to this study. Fritz

Roberaon, in a study enbtitled "A Study of Bullding lMaterials
and Processes and Thelr Influence on the Deslgn and Construcw
tion of Contemporary Small Homes," made in 1950, was concerned
with materials and processes and theilr influence on the design
and construction of small homes. This atu&y will be concerned
with materials and designs used in school plant econstruction.
Roberson arrived at the following conclusions which are closely

related to thils study:



(1) Steel framing members produce a frame stronger and
more durable than untreated weood against wind, ine
"sects, and decay.

(2) Stone and brick veneer construction, due to their
lighter weight, have lessened the foundation require-
ments of the original solld masonry walls.

{3) Clay and Concrete tile, Brikerete, and Dunbrik are
materials which are lighter in weight, larger in
unit size, and more economical in construction cost
than brick or cut stone. DBecause of the lighter
weight, less foundation 1s required; and because of
larger units, labor costs are reduced.

(L) Asphalt, rubber, and asbestos tile are new durable
flooring materials for bathrooms, kitchens, ubility
rooms, game rooms, and workshops.

(5) Strong laminated wood framing members have elimi-
nated the necessity for conventional braced construc=—
tion for wide span.

(6) Treated wood and steel are impervious to termites,
fungi, moisture and fire, and allow the architect
to design houses cloger to the ground.

(7) Reinforced conerete has permitted the use of flat
roof and ecantilever construction. Greater freedom
in forms may be obtalned from poured conerete. The
floor and foundatlion have been comblined into one
structured unit in the concrete slab, and houses
can be buillt flush with the ground level.

(8) Acoustical materials have greatly improved the acous-
tical conditions in the modern home, and the patterns
in these materlals have glven a new surface texture
to the walls and cellings.

(9) Laminated wood framing members have made possible
large rooms without the use of supporting columns,

(10) rlate glass has enabled architects to design houses
with large continuous surfaces, and even entire
walls of glass., 7This use of glass not only admits
an abundance of sunlight, but also creates the fesl-
ing of spaciousness without sacrificing the comfort
of controlled climate,.

(11) Glass block is another form of glass which has de-
scriptive qualities and 1s suitable for a wall which
will admit light, yet exclude cold, heat, glare,
and nolse. Glass block ls an excellent material for
the exterior walls of bath and &reﬁeing rooms where
both light and privacy are desired.

Tpritz Roberson, “lHaterlals =nd Consiruction Used in
Small Homes," (Unpublished Masbters thesis, Department of
Industrial Arts, Worth Texas State College, 1950), pp. 87-90.



A study by Henry Bormamn entltled, "Unit Costs of School
Buildings," gives some very interesting conelusions regarding
comparisons of the costs of school buildings. The following
are some of the more closely related conelusions,

(1) Totel cubature is the best measure of bullding size
or capaclty to use for estimating the cost of a pro-
poged school buillding, Such estimates should be
based on known costs of similar builldings. Cost
per cubic foot 1s an unsatisfactory unit of cost to
use for comparing school building costs.

(2) Cost per ecubic foot of habitable cubature is the
best unit to use for comparing costs in terms of
efficiency of designing and planning.

{3) Cost per cublc foot of educational Tloor area, and
cost per welghted pupill station are the best units
to use for comparing school buéléing cogts in terms
of educational serviceablility. '

FPor the last two years, the 3tate of Texas has been
working on problems of ventilation and lighting at the Texas
Ingineering Ixperiment Station in College Station, Texas,
headed by Executive Director Arthur ¥W. Melloh, The program
has brought together architects, physiclists, aeronautical
engineers, and 50,000, They have already arrived at some
conclusions concerning the best lighted and ventilated class-
rooms. The next fleld of study will be acoustics.

The main testing instruments are a low velosity wind
tunnel to reproduce air currents through scale models of
buildings, an artificial sky made of plaster to test models
for lighting under variable simulated natural skylight and
on the wilde stretch of a nearby airport, and a full scale
experimental classroom which can be revolved on a track and

re=fencstrated or re-roofed at will to test full scale elfect.

gﬂenry Dormann, Unit Costs of Sclhwol Buildings, po. (9w81,
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In o test made on ceiling heights to determine the lowest
celling height at which excellent daylighting could be
achieved, a ceiling helght of ten feet, six inches was found
to be the best helight.

Definiticn of Terms

"pramed building” indicates a frame or skeleton of timbers
on which the interior and exterior of the walls are attached.

"301id brick constructlion” is a type of constructlion in
whilch both the interior and exterior walls are bullt of solid
bricke

"zuilding materials® are all materials used in bullding
construction.

#ai-lateral lighting® pertains to rooms with daylight
from two different directions.

"ini-lateral lighting" pertains to rooms with daylight
from only one direction,

"Desirn" 1s the deliberate ordering or plamning of space,
matter or activity for a given nurpose.?

"iodular construction” is the use of the size of some
one part as a unit of measurement by whieh the proportions
of other parts of the construction are regulated,

"eantlilever construction" 1z the use of projecting beams
of members supported at only one end by a retaining wall or

column,.

9Goeffrey Holme, Industrial Design and the Puture, p« 9.




CHAPTER II

CRITERIA FOR DETERMINING SOUND
SCHOOL BUILDING PLANTS

< From a study ol the standards of school bullding as de=
veloped by a number of leaders in the fileld, the most out-
standing ones have been selected to be used in determining a
set of standards for evaluating materilals and designs used
in school bulldings.

A recognized expert in the fleld of school building con-
atructlion, N« L. Engelhardt, along with N, L. Engelhardt, Jr.
and Stanton Seggett, in Chapter Three of their book, Planning
Secondary School Buildings, cstablished the following as

criteria for high school bullding plamning. Although this
ceriteria applies specifically to high school building con-
struction, each standard listed will alsoc apply to the plan-
ning of én elementary school building.

I. Expansibility
A, Expansalblility of building
Be Expansibility of departments
Ce Expansibllity of service utilities
II, tase of Clreculation
TIT. Safety and Elimination of Hazards
IV, Sanitation
Ve Plexibility in Building Planning
A. Flexiblllty in architectural design
Be Plexibllity in exterior consiruction
Ce Plexibility of interior walls
D. Flexibillity in service systenms
Ee Adaptabllity to constant use

11
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VI. Durability and Haintenance
A+ HMalntenance of silte
Bs Supervision and testing
VII. Design and Beauty
VIII. Proper Acoustics in Schools
IX. Student and Teacher Coafort
X+ BEnvironment
A, Attractiveness of neighborhood and elimination of
such nulsances as industrial plants, raillroads,
odors, dust and nolses
Be Moral and social surroundings
C. Relation to community setting
Ds Natural setting
By Exterlior bullding end site atmospherec
e Interior building atmosphere
XTI, FPunetional Distributlon of Spaces
A, Yonhabitable spaces
B+ Habitable apaces
1. Bullding service and clrculation
2. Administration, staff and pupll service
3. General_ units including auditoriums and ;yme
nasiums

He Ee Viles, Specialist for 3chool Plant Management of
the United States 0ffice of Education, listed the fellowing
as criteria for planning schocl bulldings:

I. Safety to life
If we are golng to compel the child to go to school,
then we have a definite obligation to supply the
maximin protection.
II. Health protection
I separate the two primarily because of their impor-~
tance.
I1I., Community and Curricular Adequacy
IV. The Economical Operation Conception
A. Cost of erecting
Be Cost of operation
Cs Cost of the school program in it
Ve EZzsthetic Value
VIi. Flexibility
Flexibility of plans and ideas
VII. Expandibllity
Possibilities of expansiond

1N. L. EPngelhardt, 1, L, Zngelhardt, Jr., and Stanton
Legrett, Planning Secondary School Bulldings, pp. 23=38,.

2§. E, Viles, An Qutline of lodern School Plant, Proceed-
ings of the Second School pPlant Conference and Supplies Ixe
hibition, p. 113.
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The following was taikken from a report of the Ccmmitteé
on 3chool House Planning, a committee of the National Educa-
- tion Associlatlion, as criterila for testing the site plan and
skeleton floor plan of school bulldings,.

I. Adaptation to Educational Needs
II. Safety
I1I, Healthfulness
IV. Convenlence
V. Expansiveness
VI. Mlexibility
VII. Aesthetic Fitness
VIII. Economy
As By determining scientifleally the size needed for
gach room
Be Duplicate use of rooms
Ce Flimination of waste areas3

- The liational Council on Schoolhouse Construction, a
group that hes made a notable contribution to planning school
bulldings over a number of years, lists the following as
poeints that requirs‘emphasig in the plaming of an efficlent
school bullding. |

I. Optimum space allotments for instruction, administra=-
tion, and auxilisry and community services
IT, Tlexibility in structural plen and bullding materials
to the changing content and methodalogy of education
11T, Comfortable and efficlent seeing and hearing condi-
tions
IV, fppropriate provisions for heating and ventllating
A well«planned school building will reflect thought-
ful consideration and deliberate decision on:
a, Orientation for instructional rooms to achieve
optimum easily controlled daylighting
be Reduction of vertical and horizontal student
and materlal traffic to a minimum
¢+ Functional variation of clear span, shape and
size of rooms accomwodate different Instructional
and activity needs of the educational program

3National Education Association, Report of Committee on
School House Planning, pp. 16-19.
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de Maximum conservabtion of school slte area, cone
slatent with pupil safety, for outdoor educa-
tional and research purposes

ee Maximum expansibility to provide for enrollment
increases and expanded educational services

Lo Maximmm flexibility to permit reorganization of
space to combal educational obsolescence of the
building

ge Associlatlon of subject matber and service facile~
ities to enhance coordination of functions and
to minimize student traffilc

h. Shielding work areas such as library and classge
rooms from nolsy activitles sueh as mmuele, gym=
nagium, shop and playground

1. Protection of class, study, and assembly groups
from dlsturbing odors from laboratoriles and
kitchens

Je Provisions for ovderly pupil traffic £low with
a ninlmum of congestion

ke Building entrances located In recognized points

- where students, and vieitors who come in auto=-

mobiles, approach the carpus

1. Limiting basement areas to those actually needed
for bullding service., Dasement areas should be
entirely eliminated 1n all except exceptional
cases

m, Maxlmmm natural ventilation, especially in warm
climates

ne Bullding materials chosen in consideration of

- the financial abllity of the district, the estiw

mated permanency of resldences served, reasonw
able maintenance costs, beauly, and pupll safety

o. Interiors designed for the delight, comfort,

and health of occupants,.

This reﬁart emphasized the thought that the character-
istics of a school building and its floor plan should be such
as to ingpire favorable corment upon its sultability for edue
cational purposes rather than iits monumental grandeur. )

Be T Pittengag, Professor of Educatlional Administration,
Snivgraity of Texas, and Consultant for plamning school buildw
ings, summarized the standards for school plants in the

followilng paragraphe

‘1ational Counecil on achoolhouse Construction, Guide gg

Flanning 36@92&.”1*m§§a ppe 6=7e
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Sehool plants that are bulli today must be expan=
sible, flexible, and even replaceable; and at least, on
the high school level, as many as possible of thelr fa-
cilitles must e available for multiple use., These
plants must be presently adequate for today's needs, ’
and must conform to the best known standards for health,
safety, and afficiencyggwa : :

(From a study ol recent literature on school builaing de~-
sign, a class at Pennsylvania State College Studying under
William 5, Vincent searched for ideas on possible future de=
velopments of school buildinge to rellect modern and fubure
educational practice in thelr design. These ldeas were drewn
together Into the twelve following categories:

1, The emerging educatlonal progrem needs more SPace,
2y The buildings which house the emerging educational
program need to be {lexible,
3¢ A greater degree of variabllity ls needed in the
nodern sgchool plant,
lle The bullding should be a teaching tool and an instru-
ment of culture,
5. Tomorrow's school bullding should be betber harmow
nized with its site.
6. The school should be a child's institution.
g. Schoola should be built as communities,
« A modern bullding must anticipate future educational
practice.
9« Cooperative planning of the building is necessary.
10, The modern school must house an alle~weather, all-pur-
pose, all-season progran.
il. Th§ cggmnnity nay wish to make broader use of its
SCn00d.
12, The builging should be designed with public relations
in mind,Y

Re We Rushton, Superintendent of Schools, Orangeburg,

South Carolina, and G, Thomas Harmon, Architect, Columbia,

, 5B. F. Pittenger, "Some Observatilons About High School
Building Heeds," American School Doard Journal, CXVIII (Janue
ary, 19.9), 35.

Cyilliam S. Vincent, "Tomorrow's School Building," The
School Ixecutive, LXVII (Pebruary, 1948), 25-27.
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South Carolina, in a detailed study of the needs ol the Orange-
burg School System, set up the following standards for the
building program for the Orangeburg schools.

1. Suitable space for flexibility in teaching
2+ A pleasant enviromment

3. Sanitation

&o sSafety

5. Automatic controlled ha%ting

6. Economy of construction

The Twenty=-seventh Yearbook of the American Assoclation

of School Administrators, a study devoted entirely to American
school bullding, lists the following as prihaiplas for plane
ning a school buillding:

Basic to planning both the instructural and the
auxiliary spaces In a schoel bullding, and in developing
the school site as well, are certaln principles related
to the purposes the bullding 1s to serve and the effi-
clency with which it may be used., These seven princi-
ples are stated briefly in the paragraphs that follow.

Curriculum Adequacy '

The plant rmst be plammed to provide the facilities
necessary for the efficient and effective accommodatlon
of all the phases of the curriculum, extracurriculum,
and community activities for which the plant is Inlended,
The educational philosophy and the specific services of
the particular school~-elementary or secondary, specilal-
ized or nonspecialized-~should be the starting point in
the design of the bullding and the development of its

sites .
Safety and Well~Being

The school plant should be so planned as to protect
the comfort, health, and salfety of puplls, teachers,
and all who will use its facilities. Lighting, heating,
and ventilating should be in accordance with best prac-
tice. Stalrways and other structural and service fea-
tures should not only protect children from harm, bub

1R, W, Rushton and G, Thomas larmon, "The Orangeburg
Pattern for School Imgrovemﬁnt," American School and Unilver-
Sitg, (1950”51); Pe 2 9’
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should provide a healthful environment that will be a
positive influence toward the best possible physical
and emotional development for living, growing children
and youth.
Interfunctional Coordination

The variocus units of a school plant should be lo-
cated according to their functional relationships and
speclal requirements. Each unlt or portion of a plant
may be well planned for lts specilic purpose, yet if
the units are not put together with respect to their
ratual relationships, the plant as a whole will be un-
satisfactory. For example, certain rooms, because of
their assoclation, should be planned "en suite"™, The
noisy units should be located so as not to interfere
vith qulet zones.

Efficiency and Utility

The school plant should be plenned and assembled
in a manner that will promote efficlent school manage-
ment and the convenience of puplls and the public in
its use, Those units which are used most frequently by
the public should be located for easy access from streets
and parking areas, Units requiring delivery service,
such as lunchrooms, shops, and coal-fired bollers, should
be accessible to a service drive from a side street.
Corridors, stairs, and entrances and exits should be de-
signed In relation to peak loads of traffic to and from
the various units of the plant.

Beauty

The entire school plant should be cheerful, attrac-
tive, and pleasing. The bullding mass does not need to
be symmetriecal, but 1t shculd bave aesthetlc balance.
An open rather than a massive design, pastel rather than
drab e¢olors, spacious grounds, and ample window space
will add much ga the general attractiveness of a school
plant,

Adaptablility

A school plant should be planmed for economical fu-
ture adaptations to changing requirements. The building
can be made more flexible by multi-use units such as all=-
purpose rooms in elementary schools, nonbearing parti-
tions, open-end corridors, and interchangeable storage
units. The buillding itself and its placement on the
site should provide for fubture additions without inter-
fering with traffic-flow efficiency, the associlation of
related units, and aesthetic balance.

He onomy

A school plant should be economical in original
cost, upkeep, and operation, The total plant needs of
the district should be considered so as to avoid undue
cost of one project at the expense of other needed fa-
cilities. Teconomy, however, involves more than a mere
reduction in dollar outlay. The expenditure of
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additional dollars is actually an economy if the educa-

tional return‘per gollar is lncreased or 1f maintenance

costs are reduced.

Although there is general agreement among the forward
thinking experts in the fiel& of school plant plamning in
determining standards, many bulldings bullt in recent times
do not refleect the thinking and planning that has been done.
The general standards set up by the Committee on School House
Planning in 1925, compare favorably with the very latest plan-
ning as done by N. L. Ingelhardt and the National Council on
Schoolhouse Construction in 1949.

Walter K. Cocking, editor of The Americen School and

University, made a study of school building in 1949, and re=-
ported some very interesting observatlions. Among these is

the regretable fact that many plants were designed and con-
structed during 1949 with little creative planning and 1little
variation from buildings constructed in the 1920's and 1930's;
however, the number of school plants designed and consbtructed
with emphasis on today's needs and making use of today's knowe
how inecreased markedly in 19l9. The approval given to newer
conceptions of space design, technological features, and mate~
rials insures thelr continued use., Future builldings should

be even mobs creative and daring, and provide ample evidence

for the need of additional research and experimentation. The

Opmericen Acsociation of School tdministrators, American
School Building, Twenty-seventh Yearbook, pp. 85-86.
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fact that 70 per cent of the new bulldings are one-story
buildings, and many are of the modified campus type with
larger and square classrooms, proves conclusively that much
progress is belng made,? |

From the sources quoted previously and numerous other
sources, the wrlter has selected the followlng as criteria
for evaluating designs and materials for school bulldings.

| Bducational Flan

Since all features of a school ?uiléing directly or ine
directly affect the educational plan, the buildings and equip-
ment should always be consldered accessories to the educa=~
tional process., That the physical plant should be planned
to £it the educabional program is & rule which cannot be em=
phasized too greatly, Each school building should be espo=
cially »lanned for the particular program to be carried on
within its walls. School buillding standards should never be
consildered a substitute for careful plamning of each bullding
according to the speciflc needs of the particular school.

Eeonomy
Beonomy of bulldinge~~The critical need for new buildings
for replacement of obsol@te buildings and for added iteaching
space emphasizes the naeéssity of economy in school building
construction. EBeonomy of building must not come by the use

Yalter D. Cocking, "Gducational Building in 1949," The
American School and University, (1950-51), pp. L1~
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of inferior or untried materials, or by unskilled labor, but
byt (&) desipgning as economically as possible, consistent
wvith the function of the building; (b) cost-designing every
possible struetural combination for vhich meterials are avail-
able; (e¢) redueing the total labor--especially on-site labor;
and (d) testing all combinations of exbterior and interior
finishing materials to determine the simplest and most eco-
nomical combination that will serve the purpose, stand punishe
ment, and retaln a pleasing appearance. Space utilization is
a most lwmportant factor for consideration in building economy.

Zeonomy of maintenance and operation,--Very careful con-

sideration should be given to maintenance and operation in
planning the school plant. By careful plamning, numerous
ways can be found to eliminate time and expense of malntenance
and operation without increasing the materisl cost of the
building.

Eeonomy of school programe.--The design of the builﬁing'

not only affects the cost of operation in dollars and cents,
but also in time and effort of pupils, teachers, and adminis-

trative personnel.

Safebty
All our efforts to educate the chlld are in vain 1f the
life of the child is not protecteds If children are to be
forced to go to school, it 1s imperative that they be pro-
tected Tfrom harm by every conceivable method.
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Health and Ssnitation

A clean and sanitary environment is not only an important
adjunct to the health of the children, but is also a valuable
part of the educational program of wholesome, c¢lean living.
Proper sanitation suggests the need for well-lighted and wellw
ventilated spaces, the elimination of narrow courts, of ine
accessible skylights, of congested tollet rooms, and of small
storage cubby~holes,

Flexibility
Flexibillty may be defined as the “"adaptibility of the
school plant to change 1ts educational, social, and economic
policles and conditions."lV
~ Architectural desipn.--Flexibility Eugg&até a design

adaptable to all possible changes as time goes on. It also
requires that changes do not affect the satisfactory completew
ness of the design at any stage of development,

bxterlor constructlon.~~The types of items conaldered

here are locabtion of exit, the butting of interior against
exterior walls, the window arrangements, and the possible re-
arrangement of service, adminlstration, or supervisory units.

Interior walls.--Interior walls and partitions between

rooms should be of the non~load-bearing type and so cone
structed that they may be quickly and economically moved.

10gnglehardt, Znglehardt, Leggett, op. c¢it., p. 32.
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Flexibility In gervice systemg.--The service systems,

ineluding heating, ventilating, plumbing, lighting, cleaning,
and movable fixtures should be so arranged that shifting of
the interior walls would not necessitate their rearrangement.

Adaptable bo constant use.--The increasing use of the

school bullding by the community maekes necessary the segre-
pation of faclilitles for some groups, provislons for cutting
off parts of the bullding not in use, and extension of some
facilltles, such as toilets and other provisions growing out
of locsal ne@d.

School plant flexibllity is made possible or more prac-
tical wvhen épaniaua level sites are provided, end walls of
1natructian§1 spaces are non-~bearing curtain walls free from
utility installabions, plumbing installations are placed so
a8 not to bﬁeak up banks of instructional rooms, fenestration
pattern 1s continuous along the entire wall rather than grouped
especially ﬁar each room, heating and lighting services are
engineered so that controls serve relatively small arcas within
rooms, Future needs are consldered in installing utility supply
services an§ movable equipment whichAia interchangeable, when
dual use ofiroamg is emphasized, and when a rigld frame type
of structure is used, sliminating bearing walls,

Shouid the base cost of construction of a flexible build-
ing be higher than conventional eonstruction, if at least one
future change is accepted as ineviﬁable and the cost of suech

change with conventional construction considered a part of
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the basic investment, [lexible partitions can compete eco-
nomically with penmanenﬁ construction, This means, then,
that in addition to keeping pace with changes in educatlonal
concepts and programs, it is also possible to extend the use-

ful 1life of a building and still maintain its efficlency.

Expansibility

The building should be so plenned that it can be enlarged
as needed without unnecessary cost and without cutting off
the natural light and ventilatlion of any other rooms. %hen
expansibility 1is provided for in the original plan of a school
building, additions may be conatructed without destroying the
symmetry and unity of the bulldinge. Stalrways, corridors,
toilets, special rooms, heating plants, sewers, electriec
feeders, water mains, and in fact, the entire bullding should
be planned with a view to future additlons.

In any school building expansibility is greatly enhanced
vhen a large site area is left undeveloped where bullding ad-
ditions are 10@10&1,.ﬁhen a one-story, single loaded corridor
type of plan 1s used, when corridors are carried through to
cutside walls or to very small temporary rooms wherever ex-
tensions are possible, when stairs ere in separate enclosures
off the corridor, where essentlal windows are not located in
walls where extensions will go, and when all service units

are plann@d in contemplation of future expansion.

Design and Beauty
RBeauty in architectural design 1s reached through the

development of balance and proper relaticnship of parts to
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the complete structure. The planning of natural lighting in
modern school plants is an outstanding example of the recla=-
tionship of function to beauty. The educational value of
adequate natural lighting 1s not questioned. It promotes
health end creates a desirable condition for the promotion

of work and study, For these reasons, adequate natural light-
ing becomes a part of good design and beauty,

For the school plant to reach the objectlves expected,
those objectives must first be determined, and then the school
building planned to facilitate the reaching of those objec~
tives in every reasonable way. The school bullding design
should represent the ideals of the educational program in in-
spiring the student to active participabtion in the experiences
whieh the sehool offers. The location of the bullding, gayely
in atmosphere, and achlevement cf a8 design of the present
time will go far in stimulating the interest of the student
in the values of education.

Good design carries with it the ldea of comfort. One
of our present needs 1s more study and plenning in the addi-
tion of comfort to our buildings for both the puplls and ad-
ministrative staffs A more comfortable atmosphere may be ob=
tained by proper use of color, insulation, proper control of
émple lighting and ventilation, controel of noise by proper
acoustical treatment of the bullding, and by equipping the
bullding with comforteble fixtures.
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By thoroughly exploring the possibilitlies in design and
beauty, a pleasant enviromment may be created uwhich wil; go
far in aiding the child in his physical, mental, social, and
spiritual devélogmu%t. Too, a pleasant environment will aid
greatly in providing a situation whiah‘will encourage the
best work of the teachers, supervisors, and administrative

staff.

Durebliity and Malntenance

The following items will add to the durebility and ald
in the nmalntenance of the bullding:

1le Architect, school administrator, school custodian,
and scheool maintenance men ghould cooperate closely in the
selection of bulilding materials.

2, lMaterials should be non~absorbent.,

3+ The exterior materlials should be selected on the
basip of their gbility to withstand the weather conditions.

L. Excessive expansion of materials should be guarded
against.

S5e Materials which are easy to clean and which are not
affected by kwmocks, scratches, and pencil marks will in gen-
eral be the most durable.

6. Metals whleh rust or corrode are considerably cheaper
but replacement costs more than outweigh the initial cost of
more durable materials.

7+ Malntenance of plumbing and electric wiring will be
made egsler 1f long runs of pipe and conduit are eliminated
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and 1f they are stacked for vertiecal runs at convenlent and
accesgsible points, |

8, Simple plumbing equipment of standard design using
durable and easily cleaned materials will reduce maintenance
costs.

9. The durability of electric lighting equipment will be
inereased by using materlals which gQV3 satisfactory 1llumie-
nation and vhich do not crack, break, discolor, or collect
dirt and dust, ‘

10, Fiztures should be simple in design, standard in con-
struction and unbreakable.

The following check sheets may be used as an ald in
evaluating school bullding designs and materials.

Ae Educational Plan

1. Does the physical plant meet the educational needs
of the pupils?

2. Does the school plant provide for the educational
and social needs of the community?

3« Have provisions been made to make good instruction
posegible?

lis Have the necessary facillties been provided for
all phases of the curriculum?

S+ Have proper provisions been made for extra-curricu-
lar activities?

6. Have pravisichs been made for the recreational ace

tivities of the pupils?
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Are the various unlts located according to thelr

functional relationships and speclal requirements?

Be Economy

1.

2,

3e

Lo

Se

ba

Te

Have light weight, economical materials been used
vhere practical?

Has an effort to reduce labor costs been made in
the selection of materials? |

Has natural lighting and ventilation of the build-
ing been emphasized in the plan?

Has space utilizaticn been stressed in the plant
design? ‘
Have materials been used that provide for clean,
wholesome living?

Does the‘daﬁign conserve time and effort of puplls,
teachers, and administrative personnel?

Has the bullding been designed as economically as

- possible, consistent with the function of the

8.
Fe
10.

school plant?
Are building and grounds easily supervised?
Have waste spaces been eliminated?

Have dual purpose rooms been used where practical?

Ce E‘?taf@w

1.

Has the safety of the inhabltants of the building
been of major importance in the selection of the
design for the bullding?

2. Have all reasonable precautions for safetly been

taken In the selection of materials?
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Is the school plant safely protected from the
heating plant?

Health and Sanitation

1.

2,

3

lie

Se

e

Te

Does the design provide for happy, comfortable
living? 4 _
Has a comfortable, pleasant atmosphere been created
by the interior finlsh?

Are inhablited spaces adequately lighted to prevent
eye strain?

Are rest rooms and shower rooms well lighted and
ventilated?

Has comfort and health of the inhasbltants of the
building been emphasized in designing the ventlla-
tion of the bullding?

Have facilities been provided for health educa=-
tion?

Are nolsy, odorous areas properly located with

respect to classrooms and administrative offices?

Flexibility

1.

2.

3

Does the exterior construction-~the butting of in-
terior against exterlor walls and the window are
rangement-~allow for rearrangement?

Are partition walls of the non-load-bearing type
and so constructed that they may be sconomically
moved?

Are the interior fixtures movable so that they

may be easlly rearranged?
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lis Are the service systems, including heating, venti=-
lating, plumbing, lighting and eleaning so arranged
that shifting of interior walls would not necegsi-
tate thelr rearrangement?

5. Has adequate provision been made for community
use of the bullding without interrupting the sehool
programn?

Expansibility

1. Have service unlts been planned in contemplation
of future expansion?

2. Has the bullding been so planned that it may be
enlarged yithaut umnecessary cost to the existing
structure, and without cutting off the natural
light and ventilation of any other room?

3« Has possible expanslon of the building been con-
sldered in the selection of bullding materials?

le Are future changes possible wilthout destroying
the satisfactory cam?latenesa of the design?

Design and Beauty

1. Has beauly been given proper emphasis in the se-
lection of materials?

2+ Has beauty been achleved in the design by balance
and proper relationship of parts to the complete
structure?

3+ Does the bullding and its surroundings have an
inviting appeal to the puplls?
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Have useful features, rather than oramnmentation,
been used to achleve beauty in the design of the
gchool plant?

Do the bulldings harmonize with the school site?

Durability and HMaintenance

1.

24

3e

le

5

6,

Te

Does the building design permit economical oper-
ation of the plant?

Have materials been used in the bullding that are
saslily maintained?

Have durable materlals been used throughout the
bullding plant? |

Have metala that do not rust or corrode been used
throughout the bullding?

Have vertliecal plumbing and electrical lines been
stacked at convenient and accessible poiﬁﬁﬁ?

Have pluwnabing and electrleal equipment of stand~-
ard design been used?

Have standard, unbreakable fixbures been used

wvhere desirsble?



CHAPTER III

AW AWALYSIS OF POSSIBLE DESIGHS AND
MATERTIALS FOR SCHOOL BUILDINGS

Desipgn

In the break away {rom the old traditicnalistic type of
sehool building, a number of different designs have arisen
vhich deserve careful consideration in the selection of the
school bullding design. Inasmuch as such factors as climate,
locality, finances, size, and present and future educablonal
needs must be considered in determining the best plan for
any given sltuation, educators and architects agree that no
particular design will serve best in all localitlies and situ~-
ations. There are, however, a number of desirable features
in each type which make them worthy of consideration.

The American Institute of Architects classifies bulld-
ings in the following five groups according to type of con~
struction:

Type A - A building constructed entirely of lire-resis-
tive materials, including ite roofl, doors,
windows, floors, and finish,

Type B » A building of rire-resistive construction in
its walls, floors, stairways, and ceilings,
but with wood finish, wood or composition {loor
surface, and wood roof construction over [ire-
resistive cellling.

Type C - A bullding with masonry walls, Tire-resistive
corridors and stalrways, but with ordinary con-

struction otherwise: 1.e., combustible floor,
partitions, roof, and finish.

2]
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Type D - A building with masonry walls, but otherwise
ordinary or joist constructlion and wood Tinish.
Type E =~ A frame building constructed with wood above
foundation, with or without slate or other
semifireproof materlal on ro0L o1
The most expensive type of construetion is the A group,
according to this classification, while the least expensilve
is the E group. The argument has frequently been made that,
when cost of opcration and maintenance are consldered over
the lifetime of a bullding, types A and B are most economicals
Unfortunately adequate Information is not available to answer
this argument.

One-story bulldingsg.-~Schools are no exception in the

general trend toward horizontal and single story construction.
A one-story building may be plammed as one building or as a
number of bulldings connected by open or closed passageways.
There is even a trend toward the "campus plan" where entirely
separate buildings are assembled in a harmonious scheme, over
a peried of years,

Among the many advantages of one~story buildings are:

1. Readily accessible use of the outdoors in relation
to the indoors ‘

2. A much safer plant than a multi-storied building

i. A cheaper structure to build

.. Easy to isolate noisy and odorous actlvities
and coneentrate certain sections for easy community
use

5. lueh more flexibility

6. Eliminetion of stalrs and stairwells

lvualter S. Monroe, "School Plant," Encyelopedis of Hdu-
cational Research, revised edition, pe. 1105.
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T+ Expansion in size when additlons are necessary

O« Adequate_daylight and ventilation more easily

achieved?

It is no longer true that multi-storled buildings are
more economlcal than one~story buildings. In a study by the
Ameriecan Association of School Administration entitled,
"American School Duilldings,” the conelusion was that multi-
story bulldings of fire reslstive constructiocn throughout will
be more economical than one-gtory structures, 1f the same
sbandards of construction are applied to the one~story siruce
ture.? PBut it 1s not necessary to apply the same standards
of constructlon to a one-story building to insure a safe se=-
cure building,

In an article entitled, "A Cost Study of School Plan
Types™ by Alonzo J. Harriman and Phillp Gatz, school archi-
tects of the State of lMaine, published in the March, 1949

issue of the Architectural Record, the conclusion was that

~ the most economical school to build 1s a single-story wood
consbruction, the double loaded corridor type with a pitched
roof, and continuous skylirht down the middle of the build-
ing. In all cases studied, wood construction was found to
be cheaper than steel. It was noted, however that for class~

room spans over thirty feet, steel 1s prabably‘aheaper.&

2smerican School and University, "School Plant Trends,"
(1914‘9"5,0) s Do li:g'

3smerican Assoclaticn of School Administrators, "American
School Buildings," Twenty-seventh Yearbook, (1949), pe 208,

g, J. Harriman and Philip Gatz, "A Cost Study of School
Plan Types," Architectural Record, LV (March, 1949),111.
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To achieve adequate daylighting for the squara clasg~
room atrongly advocated by educators and architects for teach-
ing convenlence and shortening of the building perimeter, a
type of monitor window has been adopted. William Arild Johnson
and Associates, architects in the state of washington, contend
that a series of transverse beams of laminated wood to carry
the monitor windows is a cheaper method to span a thirty foot
room than conventlonal jolst construction for a room of twenty-
four feet apan.g

Another favorable feature of onew-story buildings, espe=-
clally for the elementary grades, is the inviting, homelike
enviromment that may be created through this type of struce
ture.

However desirable the one~story bullding may be, there
care densly populated areas where such a bullding is not prac-
tical. In some of the crowded areas of the bilg clties, build-
Ing space ls not available., P. I. Prentice, editor and pube-
lisher ol the Architectural orum, proved by arithmetic in

the October, 1949, issue that New York City could pay eight
dollars per squars foot for land and still save money on a
one=story building program.é In the December lssue of the
same year he admitted that the one~story bullding could not

5william Arid Johnson, "Transverse Framing Makes Top
Dazlighting Feonomical," Architectural Record, OV (March, 1949),
12¢

6apchi tee tural Porum, "Schools," XCII (October, 1949), 85,
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solve the problem when the land to bulld on was not avail~
able, as 1s the case In a few of the more densly populated
areas of our larger cities. However, few of our schools in

the South and Southwest are confronted with this problem.

Walter D. Cocking, editor of The Am@rlaﬁn School and
University, and Robert L. Hooper, after a de#ailed study of
the outstanding schools in America bullt sin?e 1945, arrived
at the following conclusions:

For many years the American publie has accepted
milti~storied school bulldings., The massiveness of the
school In the community seemed to reflect the hoped for
quality of the educational program.

Today communities are planning schools for people
and programs, The hazards of fire and aceldents are
strong factors In reducing the number of stories and
thereby ellminating stalrways. The educational program
is strengthened, and the emotional setting for children
enhanced by the one~story structures, No longer can it
be sald that single-storied buildings necessarily cost
more than multi-storied buildings. '

0f the elementary schools considered outstanding,
seventy-seven per cent are single-storied structures.
Only twenty-three per cent have two stories, and none
has a greater number of sastories,

A similar trend to reduce the mumber of stories is
noted In the secondary schools. Of the secondary schools
considered outstanding, thirty-four per cent are one
story; forty-nine per cent two stories. Only seventeen
per cent of the secondary schools considered to be oube
standing have threo stories.

Home school unit.--The need for and the advantages of

the Home School Unlt is explained clearly by P. I. Prentice
in the following quotation from the Airchitectural Forum,

The slze of schools themselves is also undergoing
significant change. Thirty years ago, many school offi-
cials were convinced that the large school was the most

7wy D. Cocking and R. L. Hooper, "America's OQutstanding
School Building," The American school and University, (1950-51),
Pe 177




erflclient educational unit, Since 1940, however, edu-
cators have had some second thoughts about the relation
of bigness and efficiency as far as education is con-
cerned,

Like practically all educators, Ingelhardt belleves
that to put one thousand small children into a single
glant elementary school 1s a pretty dreadful thing to
do., He introduces what he called the Home School Unit,
a bullding intended to house not more than three hundred
children and to have a more domestic appearance.

More complete parent-teacher relation can best be
brought about by the small neilghborhood school., The
tendency toward more decentrglization of living aress
and larger plots for each home has created longer dis-
tances between home and school.

These factors, in many cases, have pointed to the
need for housing younger children in s small school
within easy and safe reach of thelr homes. The Home
School Unit is an intimate part of the neighborhood
1life and is a gathering point for children and adults,
It 1s the simplest and usually the least expensive of
all types of schoolse. Since 1t houses only the kinder-
garten and primery grades, no auditorium or gymnasium
is necessary, The site may be relatively small. The
building should be one~story in height with direct ace
cess to the outdoors from each room.v

Prom both an educational and an administrative view,
evidence indlcates that the most efflecient sducational unit
is the medlum=sized school, a school with at least one classe-
room, and not more than three per grade, This size unit
seems to provide the best balance between the personal and
communal needs of students, TFrom an administrative point of
view, the medium sized school supports enough students to
make practicalbe the installatlon of expensive teaching equip-
ment which smaller schools cannot afford, [ducators also
find that the medium-gized unit is administratively more
efficient than larger schools, especially with regard to such

8Architeatural Porum; ope cit., p, 83«88,
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changes as school bus service, maintenance and supervision.
The medium=-sized school 1s also better adapted to serve as a
neighborhood center, a function that 1ls being assigned more
and more to school buildings.

Finger plan.--The finger plan is really a tree plan,

based on a btrunk corridor with side branches. It rests upon
radical standaerdization of classrooms, absolute inslstance
that all classrooms sghare the best orientation to sun and
alr, and that daylight for all of them be available from the
openwcorridor side as well as the main window side. The plan
is not aﬁly flexibly interchangeable within itself, but ex-
tensible Indefinitely outward like a tree, by growing at
branch ends and by sprouting new branches. Its defect is

ite over-extended lines of communication. A twe story finger
plan, such as that used for a New Orleans grade school,
shortens the line of communicatlion as well as saves on the
land costs.?

To shorten the line of communication, the Middle VWest
adopted the double loading corridor type, depending on later
technological developments to get adequate daylighting into
all classrooms, Such methods as clerestory windows, sky-
lighting industrial {ype saw-tooth roof with clerestory win-
dows, plastic bubbles, and sunken corridor roofs with win-

dows above have been employed to inerease dayliphting of the

Qérchigectural Forum, "Two Story Minger Plan Trims High
Land Costs,” XCV (January, 1951), 104-106,
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double loaded corridor type building. All these type of roofs
are nore complicated and expensive to build than the simple
roof possible on the single-loaded corridor type bullding.

An alternate of this plan is the placing of the rooms in a
zig-zag outline inereasing the arca of the wlndow space.

Some schools, as the ldgemoor Road Elementary 3chool,10
Delaware, have extended a number of wings from a centrally
located office space as a hub, giving the building the appear~
ance of & huge star., In this particular school, window walls
of the classrooms alternate between a circular, triangular,
and octangular shape in an elfort to secure proper light and
ventilation.

The campus plan.--The caﬁpus plan has many desirable

features. A campus type school composed of complete units
can be built as funds are avallable instead of all units
belng bullt at one time, These units would provide for flex-
1bility not obtained in an integrated building. This type
achﬂsi would lend itself to maximum function and economy, as
each nevw unit would have benefit of the latest methods at

the time of construction., lany conventional schools are mak-
ing use of this plan to isolate the nolsy units, such as shops
and agricultural units. If arranged in a formable manner,

the buildings may be connected by an open or closed corridor

for protection from the weather,

10american School and Unilversity, op. ¢lt., p. 115.
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The round school.=-~-4 Round School plant vos designed
by architect Nowickl for the Architectural Forum as a radl-
cally economical plan type for the 1950's to explore. Accord=
ing to Nowicki the round plan has terrific efficilency in use
of area and perimeter., In a plan used for compariscn with
substantially the same proviai&ns a8 a rectaﬁgular nlan, the
area ls roughly fifteen thousand square feelt compared to
twenty thougand and the perimeter is four hundred forty
Teet against six hundred twenty~four for the rectangular plan,
“he fact that round plans have not been aﬁagted is attribut~
able to deficlencies in bullding technology, not to intrinsic
demerit. Architect lowlekl drew this plan with the ildea thap
the structural system might be the VYoutz~5liclk invention,
haing enginecered by Fred U, Severud and tesﬁe@ at Tom Slick's
Southwest Research Institube. In this method, the raised
roof of the central playroom suditorium would be poured as a
concrete slab on the floor and lifted up hydraulically, ﬁ&img
the six hollow posts as cylinders. A4fter that, each of the
clasaroom‘aegmanta would be ralsed in similer fashion, each
on three posts. For the outside curved walls the roof and
floor would supply an eéay guide; and each of the classroom
walls belng a single masonry panel with no window framing or
other interruption, it would be cheap and dirvect to bﬁil@.

1lﬁrc§gtectural FPorum, "Schools," XCII (October, 1949) 13l
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Light for this plan of constructlon comes in through
plastic bubbles in the roof and two celling high glass doors
which give glances iInto the natural surroundings, The in-
terior 1lines of communication are’shmrt with the pgallery of
the playroom and auditorium sé?ving as the corridor.

The rectangular shaped bullding.--In the game issue of

the Architectural Porum as previously cited, a plan was pre-

sented as the "Forums School for 1950,"12 1his plan has a
combination gymmasium and auditorium at one end of the ree-
tangular shaped bullding. The stendard twenty-four by twenty-
four foot bay is used throughout the plan, and does not change
at corridors, since all partitions are independent of struce
ture. Hence the corridor may be any desired dimension. In
this instance the hall is sixteen feet wide to serve as lunch=~
room, recreation room, and possibly as study hall and library.
This particulsr feature is planned for the new high school
building at Pllot Point, Texas, vhere the hallway 1s eighteen
feet wide., The author states that the twenty-four foot span
can be buillt economically in wood, steel or concrete, includ-
ing certain tilt-up methods.

To shorten the building periphgry, which would cut down
on expense of bullding, maintaining, and heating outside
walls, the classroom has been turned around, exposing the
short ends instead of the usual long sides. To gain daylight
for all parts of thé school, desplte the greatly increased

127p1d., pe 13l



dlstance of central areas from the outside wall, the archie
tect has resorted to the industrial method of top-lighting,
assuming that an industrial manufacturer can develop a sulb-
able plexiglass or other plastic bubble, mounted on a cyl~-
inder ready-made for insertion into any kiﬁd of roof dwck;
This method of getting daylight into all parts of the bullde-
ing does away with complicated roof breaks and on-the=-job
flashing such as present-day clerestory, high dormer, or sky=-
light windows demand. |

To eliminate corridor waste, the corrldor has been short-
ened by turning the classroome so that the short end is ex-
nosed, and the corridor widened to use for a general purpose
lunch, reereation, exhibition and general purpose room. Hach
room has an outside glass door entrance to lessen corridor
traffic and give some outdoor view,

This plan, which shows the probable trend in economical
school bulldings, emphasizes the following favorable charac-
teristics: (1) absolute standard bays; (2) compact plan;

(3) short periphery; (l.) short communication lines; and (5)
corridors put to redoubled use,

Since the preceding plan was presented, the shop and
drawing areas of the Xeokuk High School,l3 ITowa, have secured
daylight through the roof by use of a large plastiec bubble,

aimilar in appearance to the noses on bvorld %Wer II bombers.

137, L. Cochran, "signifieant Departures in Secondary
iﬁhz@l Design," The Nabticn's Sechool, XLVI (February, 1941),
n?.
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This method was also used in the library to supply additional
light.

Although transportable schools are too large and tech-
nical a problem to go into in this study, some schools, such
as Seattle, VWashington, consider the transportable school a

solution to the problem of shifting school population,

Materlals for School Bulldings
Yaterlials for framing.~--The princinle types of franming

being used in sechool bulldings are wood, steel, and struc-
tural conerete. Each type wlll be disecussed in the order
listed. The term "frame bullding®™ generally applies to a
bullding where floors, walls and roof are of wood, This type
of building wmay have the exterior wall of wood siding, brick
veneer, asbestos siding, stucco, or stone venser, The eco-
nomy of the frame bullding both in materials and labor have
made 1t very popular for one story and small school buildings.
¥ood adapts itself well to the buildings of the one story
"eampus® plan, the "finger type" plan, and the "neighborhood
sehool"., Since steel is probably more economical than wood
in multi-~story and wide span buildings, and since wood is
combustible and creates a fire hazard in multi~story build-
ings, the use of wood in such bulldings has been limited »ri-
marily to trim, mill, and cabinet fixturess

Laminated wooden beams and arches are being wldely used
for buildings of wide spans and high arches as chapels, audi-

toriums, and gyrmmaziums. These beams and arches are made up



of the desired number of one or two-inch materials and glued 
together under high pressure. Such members have great |
strength, are warp resistant, have a favorable fire rating
vhen properly treated, and may be treated with chemicals on
the market for fungl and insect control, and in some in-
stances are economical to use. It is not necessary to cover
these beams and arches as they may be left exposed without
detracting from the beauty of the buillding. Laminated arches
may take the place of both rafters and wall studs., DBeams
and arches of this type are qulte often covered with a deck-
ing of two inch tonpgue and grooved boards to which the roof
and slding are attached. Celling materials may be attached
directly to the under slde of the decking, leaving the beams
exposed, or, if acoustical or insulation treatment is not
desired, finishing materials may be applied directly to the
exposed decking. Valls may be given the same treatment where
arches are used. Laminated beams and arches, as well as
wvooden trussed roof {raming, may be ordered in needed sizes
and shapes ready to be erected at the building site, alding
in the speedy erection of the building framing.

Although laminated beams and arches increagse the span
paésible for wood framing, Alonzo J. Harriman and Philip
Gotz,l 1n a study of the costs of the different school plan

types, found that for spans of classrooms of over thirty

Ua, §, Harriman end Philip Gantz, op. clbe., p. 111,
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feet, steel would probably be cheaper than the conventional
pitehed roof type bullding of wood. Steel has many advantages
as the fremework for & building. It has great strength, lasts
indelinltely, 1s quickly arect&a; is well &éagﬁed ?w the free=
standing column rigld frame type construction, and, during
normal times, is plentiful in supply. Lamninated wood beosms
and arches gained much of thelr pepularity during World Wer II
as a substitute for steel., It is likely, however, thal steel
will continue in short supply for a number of yoars.

The Great Lekes Steel Corporation has developed a pracs-
tical, usable method of adopting steel to light framing cone
struction. They have developed a product to replace the
stud, joisi, and framing in general called "Stran-Steel”,

The distinctive feature of "Stran~Steel® is the nalling groove
that provides a way for ordinary materials to be nailed to

the steel structure., The producers of Stran-Steel list the
fallgwimg a&vantages for their p?cdgct: It is fungus, tere
mite, and fire proof; does not warp, twist, or shrink; has
great strength which can be easlily determined; and is uni-

- form in gquality. Stran-Steel requires no special planning

and carpenters familiar with wood framing are well gualified
to erect Stran~Steel framing using ordinary tools,

Welding has done much to speed up the erecticn of steel
Iframe buildings, DBy welding tha steel members together, rivetw
ing has been practically eliminated.

Hany schools in recent years have employed the rigild

frane type of construction, supported by round steel colwms,



In this type of ccnﬁtrnatioﬂ, the skeleton is erected first
and then the roof, The rest of the bullding may then be com=
pleted with protection from the weather. Contlnuous window
walls or non-load~bearing walls may be erected without interw
Terence from the columms by locating the walls Inside of the
1line formed by thg columns, Many bulldings are completely
framed with steel; but much of the use of steel is in cone
Junction with wood and masonry structures,.

To neet the need for lighter and more economlcal conw
struction, manufacturers have developed preformed concrebe
Jolsts and beams that may be delivered to the construction
8ite and lifted into plgce with machinery., The use of pre= _
formed beams and Jolsts, because of the high cost of shipping,
would be considered only in localities near sueh a plant,

The growth and expansion of plants apeciglizing in ready=
mized conecrete, precast beams and jolats, and concrete builde
Ing blocks has been tremendous in the last two or three years;
and these plants will probably be able, in a short time, to
supply all ereas where building is being done.

Along with conerete joists, a hollow tile-like unit for
f£illing the spaces between the joilsts has been developed to
form the celillng and sube-floor for th§ upper lloors of a
multi-story bullding. A conerete slab nay be poured on the
upper slde for the floor, and celling materisls may be at-

tached directly to the smooth celling, The hollow tile-like
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space between the celling and floor serves as an insulation
and sound Jdeadening az well as a load-lightening space.
fntire bulldings are now being bullt of concrete, re-
inforced with steel, by the tilt-up method. ‘all slabs are
poured on the ground and lifted into place with holsting
equipment, saving many hours of labor and much form material.
These slabs are set in place and the columme poured, tying
the wall slabs together. Then, by use of the precast beam
and tile, the entire buillding may be speedily and economi-
cally erected. It is entirely possible that by this method,
concrete buildings which have been the most costly building,
may become our m?at economical type of permanent construction.

Materials for walls and cellinus.--Some of the most sig-

nificant construction methods developed in the postwar period
were in the use of conerete. Insulated precast slabes for
walls and floors were employed, The principle of densifica~
tion was recommended to overcome cracking and checking caused
by shrinkages. Roof slabs poured over floor slabs at ground
level were hoisted up columns and anchored at the desired
level, ILight weight corregated steel panels replacing forms
for floors and roofs coentributed to lighter, more rapid con-
structlon.

The Yountz-~3tick lift-slab building method whlech casts
roof and upper floor concrete slabs on the ground and then
ralses them into place with automatic 1lifting equipment was
used in a building to house the physles department of the
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Southwest Regearch Institute at San Antonlo, Texas. 0'Weal
Tord was the consulting architect. Other buildings, using
this method of constructlon are contemplated for the Trinity
niverslty &ampua»lg

Some of the advantapes claimed for thils method are speed
of erection, elimination of complicated forms, and economy
throush specd of ereetion and re-use of forms. After the
roof has been raised and anchored, other work may continue
on the bullding with protection from the weather, In connec-
tion with this method of pouring and erecting the roof and
upper floors of the building, wall slabs may be poured on
the ground and 1ifted into position.

Cenment is the only major materlal used in building con-
struction which has not advanced markedly in price since
1940. Also, this meterial has been availlable and in good
gquantity in most sectiong of the country. These reagsonsg un-
doubtedly have influenced 1lts Increased use in columns and
spans ag well as entlre exterior surfaces. An accelerated
use of conerete in future builldings is Torecast by ¥alter D.

Cocking, editor of the smerican School and Univeraitzolé

The development of light welght aggregates has done much

to increase the use of concrete., Since some of the aggregates

15Progressive Architecture, "1951 Design Survey," XNXII
(January, 1951)s 53

16y, D, Cocking, "Educational Building in 1949," American
School and University (1949-50), p. Ll.
|
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welgh only one tenth as much as sand, the welght of conerete
spans are conslderably lightened by 1ts use. Although light

in weight, this light welght concrete has considerable sirength
end is highly recommended for roof and floor fills.

A voleanic rock has been ground and used in thﬁ making
of a lighter and stronger concrete block.s 3So0ld on the market
as "haydite," thié concrete or cinder block is stronger and
less likely to crack than the original concrete block.

The Detroit Public Schools have successfully used the
punice or cinder blqck for several years, Since the block is
in hollow tile'form, it has good insulation qualitles. DBeling
of large sizes, the tile 1ls casily and éuiekly laid, re@ucin&
labor costs in erection. Plastering of the inside wall,
which is a costly finish, haa‘beem eliminated by simply palnte
ing with a non-bridging paint, leaving its porous surface
open for the good acoustical effect it has in absorbing saunﬁ.
The exterior surface may be eithar plastered, sealed with a
water~proof mixture and painted, or face&‘with brick. Since
it 1s also more economical than clay tile, the cinder block
has become very popular for buiiding school bulldings.

Although hollow cinder block 1s in many ways an excel-
lent material for interior partitlions, it has the dlsadvantage
of transmitting much of the sound which impinges upon it.
However, He Ho Esling aad B, Re Bascom of the Physics Departe
ment of Wayne University, Detroit, lichigan, found that the
transnitted sound through the cinder block wall with plaster
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on one slde ﬁas low enough to be lost in the background nolse
of an average classroomet?

H, M+ Shaw of the W, C. Products, Incorporated, Raleligh,
North Carolina, in an effort to control the tendency of con-
erete block buildings to erack, has developed an expansion
joint whieh deserves atbentlons, By a2 simple change of the
molds, blocks are made with two vertlcal keywsys in the ends
that are to be joined. A vertical line jJoint 1s formed by
the use of half blocks in every other course., The blocks
with two vertical keyways are then laid with wooden strips
spproximately one inch by one and one-fourth inches and as
long as is convenilent. They are placed In the keyways, lorm=
ing a double seal against molsture, but allowing an opening
and closing of the vertical wall joint wlthout damage to the
wall. The joint is then sealed with a rubberized caulking
material that compensates for expanslon snd contraction of
the wallals

A very recent development in the use of concrete has
many gessibili%iea¢ This development is a method of spraying
conerete on wire mesh to form curtain walls. This method
wuld be espeeially useful in forming circular and uneven
wall surfaces where forms would be diffieult to build, In=-

creased use of this method will be encouraged by the

17R, H. Esling and E. R, Bascom, "Cinder Block: Sound
Tpansnission," Progressive irchitecture, XXXI (August, 1950), 89,

18y, M, Shaw, "An Ixpansion Joint for Conerete Blocks,"
concrete, LVIII {June, 1951), 31l.
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development of inflated forms upon which the concrete mixture
may be sprayed. bthen the desired wnll thickness has been se-
cured and sufflclently dried, such a form could be deflated
and removed through a window or door. Hspeclally would this
type of construction be useful in the construction of build-
ings with oval and dome shaped concrete roofs. Such forms
sre now in the experimental stage, and 1t remains to be seen
how successful they will be.

For {loor and roof insballations, & concrete plank which
is light=-welght, nallsble, and easily cut in the fleld, is
being manufactureﬁ; The plank is composed Gf‘cﬁllular Port-
land cement concrete of a selected nix and reinforced by two
fall length courses of steel mesh. The planke have a smooth
even surface on all sldes end edges are generally btongued
and grooveds These planks have been used in a number of
school bulldinges in the Hortheast. 4s far as use is concerned,
they are s%1lll in the experimental stage. DReady formed, re=-
inforced concrets beams and Jolsts are being manulactured
using the light welght aggregetes In the mixbure,

A nost gﬁpular building method, especlally for small
buildings, is the s0lid slab foundation with walls of rein-
forced concrete, concrete masonry, brick, frame, and other
types of ccna?rueﬁian. One of the principal advantages of
this method i® that the slab may shift with the soll without
damage a8 would result with s conventional foundation. Other
advantages are that the slab is fireprool and impervious to

termites and rodents. The floor may be used natural, colored,



or covered with wood, asphalt tile, linoleum, rubber tile,
or terrazzo., Radiant heating colls may be imbedded in the
slab to eliminate cold floors. The slab floor mey be used

to tle the classrcom to the outdoors, a particularly desire
able practice for the smaller grades in climates where extenw
sive use may be made of the oubdoors.

A ecorrugated bullding pan@l, congisting of a core of
eelotex cane fiber insulation, to which a nen-combustible,
cement=ssbestos facing is bonded on both sides by a vepor-re-
slatant, moisbure prool adhesive, is Fin ing use for roof
decks, partition wells, curtein walls, and even for outslde
wvalls., This type of material has been used on the g&blé&
end of a new gymasiwn building on the Horth Texas State
college campus at Denton, Texas. Similar materlals may be
bought with a smooth Instead of a corregated 3urfgea. These
panels ere rigld, preformed panels, light weipht and easily
handled. Their smooth, hard, stone gray surfaces have a high
light reflection value with an attractive interior and exte-

rior finish, These penels are easily and quickly fastened

to wood or metsl frames with nalls or clips. ;uﬂi*é' '{;
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The large number of oubedated brick school bmﬁlﬁiﬂ@@ of
today bear testimony that brick is one of cur most durable
building materialess However, since the needs of education
are rapidly and continually changing, the trend is away from
heavy masslve school bulldings and toward 1light simple struc~

tures., The light simple structure is the resullt of the use



of repetitive bays; non-load~bearing partitions; fewer and
larger bullding products; and speedy erection techniques,

Brick, made of clay and fired in a kiln to an intense
heat, hﬁa been in short supply because of the inability of
the brick companies to supply the demand, §rick1ayars have
also been scarce and the wage scale iz high, adding trenen=-
dously to the cost of brick buildings.

The most common use of brick is in the construction of
brick veneer bulldings, Drick is used for the cuter skin
with a backeup wall of tile, concrete, concrete block, or
wood frame. Frequently such a wall has a cavity between the
brick face and the back-up wall. This cavity 1s frequently
£11led with a waterproof insulatlon to prevent moisture secepe
ing through the wall and also for insulation pur@assw. Such
walls are usually plastered on the inside,

"PBrickerete," a compressed concrete mixture closely simu-
lating brick, is less costly gn& lightap in weigbﬁ than brick.
Because of its lighter weight, the size, welght, and cost of
footings and foundations required for such a vullding are
less than that requlred for brick. "Brickerete" 1s made in
color to resemble brick, highly resistant to water, and may
be had in either brick or tile form. Its chief uses are for
interior four-inch and veneer walls,

Hervey Miller,'? an architect in Washington, District

of Columbla, advocates the use of brick without mortar

19r1arve ! ; " 1
vy Miller, "Dry-Joint Masonry," American School and
University, (1930-51), pbe 377-379. = — -



between them. As proof that mortar 1s not needed, he refers
to old buildings éf the Romans, Perslians, and Egyptians,
vhere mortar was not used between jolnts of sun-driled brick
and stone. Between the backe-up wall and the brick, a one=-
half inch space is left for grout mortar to ald metal tles

in joining the walls together, IHe claims that a man can lay
ten times as many brick a day using this method, that an ex-
perlenced man is not needed Lo lay the brick, and that freez~
ing temperatures do not delay construction.

Ancother popular bullding material of ceramics closely
related to brick is tile. It too, i3 a product of clay and
1s fired and finished much in the same way as brick. 3Struce
tural face tile can be used for single unit structural walls
or for veneering and offers many of the advéntagea of brick,
Tile is permanent, light in weight, and economical to use in
building because its large size and light welght permit rapid
construction, and it is economical in malntenance. Another
adventare over brick is that 1t is hollew, producing a trapped
eir Insulated wall. This feature aids in preventing water
penetration and caplllary attraction.

Tile is produced in a ngmber of forms such as sbructural
tile, face tlle, glazed tile, and glazed structural facing
tile. ﬁﬁ?uctural tile may be used to form a structure in
conjunction with conerete or as a back-up wall for brick.
This type of wall is ripgld and permanent, decay and termlte

proof, fire and wind reslstant, and economical in cost and
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maintenance, Face tlile is given a texture similar to briek
for exterlior use, ©Such a wall resembles brick, although the
tile is lerger than brick, GClazed structural facing tile
have one face with a slick glazed finish for the interior
side., lany schools are using this type for corridor, rest
room, classroom, and shower room walls, particularly below
wainscot level. The particular advantages of this type wall
is the ease of maintenance. The hard glazed surface is easily
cleaned end does not require painting, nor is the surface
caglly dsmaged. The surface 1s not affected by molsture,
therefore, it makes a good wall surface where the humidity
is high. Pacing tlle, which is attached to the wall for a
protective finish, 1s a thin flat tile, available in many
colors and shapes. In addition teo square units, sbandard
i1tems inelude octagons, hexagons, elongated hexagons, penta=
gons, Tish scales and many other shapes, These are used as
wainscoting, both indoors and out, bullding fronts, fountains,
pools, veatlibules, mantels, rest rooms, and shower rooms.

Plastic and metal tile are avallable but are useful
chiefly for repair or redecoration. The cost is such that
1t is probably more practical to select clay tile, especlally
In new bulldings.

There has been a tendeney in the last few years, par-
ticularly in the elementary schools, to use wood for room |
and corridor wall surfaces. Large size building panels of

plywood produce a rigld wall with a pleasing appearance and
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are easlly and quickly erected., The use of a rigid type frame
with non~load-bearing walls have made this type of wall very
satisfactory. The increased use of wood for classroom and
corridor walls has developed along with the one~story type
bullding, in which the danger to the 1life of the child from
fire is negligible. , ‘

Plywood 1s being extensively used for wall, floor, and
roof sheathing, as well as for concrete forms. Manufaeturad
in large panels, 1t is economlical to install, It has great
strength and rigldity and 1s warp resistant. Manufacturers
of plywood claim that one=quarter inch plywood has practically
the same loss in sound transmission as one-half inch gypsum
nlaster on wood or metal lath .

Plywoods are avallable with a veneered face of hardwoods
for beautiful, decorative finishes. These panels have the
gsame characteristlcs as the more common fir plywoods with the
beauty of such hardwoods as oak, mahogany, maple and walnut,
Thin layers of hardwoods have also been glued under heat and
pressure to cotton sheeting for the covering of curved sur-
faces to obtain a wood finish,

¥ood will long be a favored building material for schools,
especlally for luslde use due to its beauty and charm and the
warm, friendly atmoéphez'& created by a wood surface., Although
wood lends itself well to the construction of small schools
and "nelghborhood schools™ as well as schools of the finger-

type »lan, the continued need for painting of exposed surfaces



and the high insurance rate offset, to some extent, the
cheaper cost of construction.

Aceording to W. D. Cocking, editor of the Americen School

and University, several educational bulldings used aluminum

as an exberior wall surfasce in 1949, and, he predicts there
will be an increased use of this material in the future 20

Steel has also found its way into school buildings for
walls. Use has been made of steel walls in the demountable,
transportable pre-fabricated schools of Great Zritain, de-
signed to solve their acute shortage of school builldings afber
vorld War II.

Increasing use is being made of pre-fabricated steel
wall banala corplete with insulation and electrical outlets
for removable partition walls., The high purchase cost is ab
least partly offset by the fact that the partition may be re~
moved and replaced easily and quickly at little cost of labor.
The changing need for space makes this feature hilghly desir-
able and worthy of consideration for our school buildings.
gince these panels come pre-~finished with baked-on enamel in
a variety of colors and patterns, the wall and finlsh is dur-
able as well as decorative. These same type panels with oute
side finishes have been used some, principally by industrial
companies, for outside walls. Hany advantages, such as speed
of erection, ease of maintenasnce, durebility, strength, and

flexibility are claimed for this type of construction.

20cocking, op. clt., pe Lle
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As a result of research and sclentiflc plamning of our
school bulldings and of discoverics and developments in the
glass industries, light is recelving more and more emphasis
in school plant plamning. Although there is evidence that
some unwlise uses have been made of glass in bullding, greater
percentages of wall areas are being devoted to glass. Bl
lateral lighting is becoming common, especlally in one-story
bulldings where 1t is easy to design celestory windows. Use
of directional glass blocks is inecreasing to insure proper
lighting in all perts of the room. The developing trends
towvard greater interior flexibility has helped to bring full
fenestration as an accepted design in most new elementary
and secondary school builldings. The rigid frame, non-bearing
wall type construction has made possible contlnuous fenestra-
tion, thet 1s, windows continuing without a break for curtain
or partition walls. Partition walls may then be rearranged
to come between any two windows. This method adds to flexle
bility of room arrangenent as well as eliminating dark places
in the room caused by blank spaces between windows. It also
simplifies and speeds up constructlon.

Although much of the present design with respect to
lighting seems to he based on beliefs and prejudices, the
State of Texes has been working on problems of ventilation
and lighting at the Texas Ingineering Ixperiment Station in
College Station, Texas, headed by Executive Director Arthur
¥, Melloh. The first reports are to be publiclzed this

BUMMET .



William Arid thnsen,gl along with meny other architects
and engineers helleves that glass not only provides more and
better daylighting, but that a squere foot of glass coaks
less than a square foot of masonry, and that continuous fenes-
tration is economlcal, Hueh less labor is involved in putting
up large pleces of glass than in putting up a wall, and day~
light 1s cheaper than electricity.

"Thermopane,” a product developed by the Libby«Ownes=
ford Glass Company, ls composed of two panes of clear flat
glass with one~half ineh of dry air sealed between for insue
lation purposes, Thils type of glass reduces the heat loss
in cold weather and the amount of heat that enters in warm
weather. "Thermopane” may be febricated with varied types
of flat glasses, including polished plate, sheet, heat ab=-
sorbing, and gétterned plass, to meet speclal requirements.
Complete window walls with sliding slass doors that may be
opened to form an open classroom are becomlng increasingly
popular especially In the elementary grades,.

ilass bullding blocks are molded with a hollow center
with a partial vacuum, giving them good insulating qualities,
The blocks are mamuflactured in six, eight and ten inch squares
which are four inghes thick. They are quickly lald with mortar
between the Joints. They are especially popular vhere a maxi-

man of light is needed.

21w, A, Johnson, "iconomy in Schoolhouse Planning and
Construction,” American 3chool and University, (19L9-50), pe L7.




Glass blocks that direct light to the part of the room
vhere it 1s needed most are finding wide usage in our new
sechool builldings, especlally those that have window walls on
the South where plate plass would have too much glare. A
popular method of construction is the free standing rigid
type frame, with contimmous window strip for vision and venti-
lation and directional glass blocks above the vislon strip.
The glass blocks direct the light to the celling where 1t is
reflected to the floor on the slde of the room away from the
windows. Directional glass blocks are sometimes used below
the window stripe to direct light to the floor. These types
of glass blocks eliminate the need for awnings and blinds to
control glare, ‘here properly designed, glass has done much
to aehieve beauty in scheol building,

Until recent years, 1f was generally assumed that walls
above the wainscot and ceilings in all the larger school
buildings would be plaster. Only in the very small schools
of frame construction was there a variance from this type of
construction. Here gquite often the walls and celling would
be of beaded celling or other wood materlals. It ils not une
common now to find school buildings that let the rool be the
celling, or celling materials atbached direetly to the under
side of the roof decks, Quite often the inbterior wall is
painted cinder blocks, a practice which has much merit, How-
ever, there has been no let-up in the development of new

materiales for walls and cellings.
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As has bheen previocusly mentioned, an effort is being
made bto develop luminous cellings from glass whlech in ltself
~ives off light. Other attempis have been made to use corru=-
cated nlastic for ceiling material with light coming from
sbove through arrangements of skylights, clevestory, or monie-
tor windows. This arrangement creabtes the problem of cone
trolling the heat from the sun Iin warm weather and making
use of it during cold weather, ' |

A number of materials in tile form, usually twelve inches
square, for finlehing walls and cellings are available, One
type of tile is manufactured frowm finely ground pure cork,
the granules of which are coated with a fireproof binder.
This tile may be cemented by adhesive directly on a solid
backing, nalled to wood furring strips with fiber splines,
or may be installed by any standard metal suspension. The
factory painted finish has high light reflectivity and may
be cleaned with a standard wall paper cleaner. The surface
may be palnted and repainted withoub noticeably affecting
the ascoustical efficiency. Spray painting is preferable to
brush palnting, but eithcr method may be useds, According to
manulacturers 6? this product, it will not harbor vermin or
permit fungus srowbth, is non-combustible, and has a high
noise reduction coefficient,

Another tlle of this type has a Tibrous composition and
1s drilled to one~elighth inch of the back with numerous three-
sixteenth inch diameter holes. The purpose of the drilled
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holes is to absorb sound. 7The noise reduction coefficient
is slightly less than cork but is not affected by repeated
painting. In comparison to cork, the fiber tile is econo-
mical in cost and maintenance., It has a high, glareless
light refleection factor, 1s an efficilent barrier to the pas-
sage of heat, and 1s suitable for all installations where
the humidity 1s not excessive, The square and rectangular
units permit a varilety of designs for cellings of any type.
It may be cemented to plaster, gypsum board, or concrete,.

If applied on a naW'building,'the finish plaster coat may be
omitted. It may be nailed to a solid wood surface or to
wood furring strips. There is a saving on the insurance rate
when this type of celling is applied to gypsum board instead
of open furring strips.

A perforated metal unit containing a mineral sound ab-
sorbing pad wrapped in flame-proof paper is a very desirable,
slthough somewhat expensive finlshing material., This incom=-
bustible acoustical treatment is easily malntained and has a
very hish sound absorption. Unperforated units are avallable
for border effects and as a design treatment where sound abe-
sorption 1s not needed. This tile can be washed and repainted
repeatedly without loss of acoustleal efficlency. Its smooth,
white, pre-finished surface gives high light reflection wlthe-
out glare., It is installed with standard metal suspension.

A tile which is finding popularity as an insulating and

‘souné absorbing unit is the cane fiber tile. It is & light
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weight rigid unit combining excellent acoustical efficlency
with a dursble smooth surface. The perforations assure re-
peated palntibility and case of maintenance. The fibers are
treated to lnsure moisture resistance and reaistance agalnst
termites and dry rot. This kind of material is available in
a large unperlorated sheet. It 18 belng used as an insula-
tion under wood giding and roofing.

5t111 another type of tile 1s composed of mineral fiber
with a binder to form a rigld tile with a universal rating
of incombustibility. It 1s also perforated, giving it high
acoustical absorption and the ability to receive numerocus
paintings without 11l effects.

Somewhat different in appearence is a cast gypsum pro=-
duct which provides a rigid, lightweight, sound absorbing in-
combustible tile. Ii{ has a uniformly fine textured porous
surface and is avallable in white, as well as many pastel
shades. A similar tlle has fissures varying in size and lo=-
cation in each tile,

A perforated panel board and asbestos board may be used
for a cheaper lnstellatlion, liade in large sheets, they are
usually used for facing for rock wool units,.

Plush celling lighting unlts heve been designed to work
with ceiling tile units. 7Tile may be removed and replaced
with the 1lighting unit. |

A tlle Cabricated from selected wood that is shredded,
then toughened by a hard-setiing cement binder, has extreme
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strength and durability., It retards fire, is sanitary and
easlily cleansed, It is impervious te msid growth and decay
and can be sawed like wood, It 1s not brittle nor casily
broken in handling, and has an artistic textured surface.

It is factory painted in standard ceiling colors and can be
redecorated again and again with any good interior paint with
no appreciable loss of sound absorption. It may, as other
tiles, be cemented to plaster board, nalled to furring strips,
or attached to metal supports mounted on two by two inch wood
furring strips. Strip mounting has the highest noise reduc-
tion factor.

Closely resembling marble, a tile is manufacturcd by
processing filaments of stone Iinto a light-weight, highly
sound-absorbent unit., With a fissured surface 1like stone,
no two tile are identical in texture. Iach tile is finisgh-
palnted at the factory. This tile has a high nolise reduction
coefficient, high light reflectivity, and serves to retard
fire. It is not recommended for areas of high humidity or
below walnscot height.

Gypsum board, commonly known as "sheetroeck,” comes in
large sheets, commonly four feebt by eight feet., It has a
gypsum core wlth layers of long fibered paper on each side
for strength. It has a smooth surface which may be painted
or finished with a plaster texture., As is the case of cane
fiber board, gypsum board is too caslly damaged to be used

on the lower walls or iIn areas of high humidity. Gypsum
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board will not buckle or warp, is non-combustible, and may
be saved and nalled like lumber.

Hasonite i ancther of the more popular wallboard mabe-
rials. It is mamafactured by the lMasonlte Corporation of
Chicago, Illinois., Ilasonite 1s made of wood chips exploded
inte fiber under high pressure steam. The product thusg pro=-
duced is known as lignecellulose fiber. The explosion pro-
cean produces fine woody fibers of varying lengths coated
with lignin, which is the natural binding agent of wood,
then tempered, Masonite has a hard, slick finish which com-
nletely seals the pores so that molsture and dirt cannot |
penebrate, making it casy to keep clean. Tempered lMasonite
may be used in places of high humldity where other wall boards
are not satisfaetcry.gz

Acougtical plaster provides & simple solution to the
preblem of applying a sound absorbing material to any type
of surface, flat, curved or irreguler. It is easily troweled
on either flat or irregular surfaces. It may be applied to
any clean surface. In a natural color of brown which may or
may not be painted, 1t produces a stippled finish to wall or
ceiling, It may be painted any color by the use ol a stand-
ard non-bridging resin emulsion paint. It 1s non-combustible,
light in weight, and does not harbor vermin nor permit fungus
growths, It 18 a zecod insulation and has a high nolse reduce-

tion coefficient,

225weet's Catalogue Service, Sweet's File-Architectural,
Section 13 1/6.
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Materials for floors.--The flooring In any school build-

ing makes up for a large part of the construction costs and
the maintenance of floors throuphout the life of the bullding
willl take a considerable portion of the general malntenance
budgets. Tloors will do much b0 give the huilding a nice,
sanitary appearance as well as determining to some degree
the amount of usable light in the room.

Je 3. Collins has set eight requirements for a school
floor, They arc as follows:

l, If it is a wood floor it must be obtainable.
The latest reports of the Maple looring Hanufacturing
Assoclation indicate that the sixty million feet of
maple and bireh flooring milled during the past four-
teen months are but one-gixth of the required demand.

2+« The floor should be reassonably nolseless,

3« It should bhe comparatively eagsy to maintain
and repair. Schoclmen have come to consider asphalt
tile floars as the ecasiest to repair because new tiles
can be inserted to replace worn ones.

lis It should be resillent, yet it should have suf-
ficient rigldity to provide safety and stability.

5. It should be durable and should not receive
the impressions of weighty objects too easilys. This
is one of the faults of linoleum, asphalt, and rubber
tile, and in some cases pine,

6+ Tlooring should be reascnably economical; not
only in the cost of the material itself but also in
labor costs.

7« The floor should have a pleasant appearance,
one in keeplng with the use of the particular room.
Asphalt t1le and linoleum lend themselves readlly to
design in various rooms.

8+ Tlooring should be relatively safe from slipe
ping. It should have a smooth syprface that is neither
porous nor susceptible to staln,

The presence of moisture ls one of the greatest diffi-

culties with wood floors., If the new milled stock has not

233, Je Collins, "Plannirg School Floors," American
Jchool and University (1950-51), p, 341,
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been properly dried, it will warp, spread and twist. The
same will happen if flooring, properly dried,is installed
over an area where molsture 1is heavy. If the floor is in-
stalled so that it cannot breath, it will dry-rot regardless
of its quallty.

wood floors are warm, resillent and reasonably quiet,
They do not show marks or scars., Installation costs are less
than for many other types of flooring. However, wood floors
are expensgive to maintain, do not retaln a good avpearance,
and reguire Irequent waxing. Lorn floors are dangerous be-
cause of splinters and uneven surfaces., Kuartered oak and
fir splinter easily and also stain easily. VYood floors are
somewhat nolsy and can develop aqueak&,‘particularly in frame
buildings.

Pine and maple have been used moat frequently for school
floors, with maple taking a strong lead In the last twenbty-
five years. Birch is in the same class with maple and either,
if properly cared for, will outlast the life of the building.

Another type of flooring is masonite tile, which is made
of chips exploded under high pressure and compressed into
voards.2k These boards are laminated in somewhat the same
fashion as plywood. This type of flooring is expensive but
presents a hard surface'and has long~wearing qualities.

Parquet flooring is made of SQuares of wood backed with

canvas. Uach square ls made of a series of small boards in

2hithid., pe 342
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six-inch lengths, Installation of this flooring requires
trained specialists. Vvhile it produces an attractive appear-
ance, the cost of installation and maintenance does not war-
rant its use in school buildings.

Of all the manufactured stone floors, concrete 1s the
most often used. It is mixed not only as a {loor ;taelf,
but as a sub-floor. Concrete ls a mixture of rock, sand,
and cement. Mixture, composition, curing, and finishing de=-
cide the quallty of the concﬂete floor., One of the greatest
difficulties with such a flac& is its tendency to dust as a
result of wear; however, theifloor may be btreated with a
liguid hardener or sealer teipravent dusting, Unless it ls
properly cared for it will check and pit. This flooring can
be colored at installation, thue eliminating continued paint-
ing.

Probably the greatest use of concrete in modern building
insofar as flooring 1s concerned is as a sub-floor. DBase-
ments and corridors, storage%roams and locker rooms where
there 1s matting laid on the‘flear are also constructed from
this material. It 1s fireproof and comparatively easy to in-~
atall, not requiring any skill such as the laying of tiles.

There is a tendency to use a form of conerete flooring in
large blocks which are pra«east cutside of the building and
lowered into the proper place by a crane where they are locked

by special fittings.
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The present trend in bulldings is to lay the entlre
floor in one major operation on each 1ével, then set up the
divisions of rooms after which the top flaoring material is
laids This saves on forms and transportation of material,
siving the entire level a clear surface,

One of the newer ideas 1s & lightweight cellular con-
crete made of cement and light wvelght aggregates., It iz unl-
versally honeycombed with blown air cells which makes it light,
sound-reglstant, fire-retardant and resllient. This removes
congiderable welght and brings 1ts construction cost down to
the level of wood while providing the additional advantages
mentioned sbove. In a six~inch cellular conerete {loor, the
total weight per square foot amounts to approximately twenty
poundses Conecrete floors are reasonably inexpensive to install
and will glve long and hard wear 1f properly installed and
cared for, Unfortunately, they can be nolsy and are hard to
walk or stand upon.

A second type of manufactured Tlooring is the terrazzo
floor. Whgla probably the most attractive of the floors of
this class, it has aevéral disadvantagaa§ It will split and
cracks. It can become very slippery, especlally whén weta
It is susceptible to aclds and alkalis, but is easy to clean.
Terrazzo 1s a mizxbture of marble and granlte chips with cement.
The chips are "Iloated" to the surlace and, wvhen the floor

has properly set, are ground to a high polish by a machine.
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Strips of brass are inserted in the mizture, laying the floor
off into squares or designs which may be varied as to shape
or color,

Terrazzo flooring is fireproof and not affected by mois~
ture to any great degree., It has a hard smooth surface and
is long wearing. On the other hand, stains are hard to remove.
Alkali cleaners cause 1t to dust and bloom. Aclds will cor-
rode the floor and pit 1t. It is seldom used in classrcoms
because of 1tz "cold" surface., It is not resilient and has
a tendency to show cracks due to building settling.

Tile is another type of manufactured stone. It 1s found
in various lobbles, lavatories, and on walls, Tile flooring
is used with satisfaction on stalr risers and treads. NMost
tile floors are alkaline and may powder 1f not treated., In
view of the joints which may be alfected by acids or alkalils
wnich do not affect the tiles themselves, the weakness of
this type of floor is principally in the joints. These floors
are susceptible to rust stains.

Ceramic tlle has a variety of uses in the modern school
bullding. It is used with great success in lavatories and
in places where a high standard of sanitation 1s required.
There 1s a grsgt range in colors and designs; it ls durable,
fire-reslstant, and reasonably easy to maintain except for
direct rapair which requires the services of an expert, Tile
floors are cold and nolsy under foot., Laying the tile 1ls the

work of a aspecialist.
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The principal typeg of composition flooring are linoleum,
cork, mastic or asphalt, and rubber, Linoleum 1s made up
prineipally of oxldized linseed oil, cork, resin, and colore
ing. As a general rule, battleshlp linoleum is accepted as
hest in quality because 1t 1s thickest. Inlaild patterns may
be secured and”many attractive designs are obtainable., Lino-
leum is well adapted to use in kindergartens, libraries, of«
fices, and other places where the wear is comparatively light
as to traffic lanes and vhere attractive design is sought,

Linoleum is easy to install and may be lald over old
floors, either wood or conerete, It 1s an insulator sgalnst
heat and cold. It is resilient and qulet. There is a wide
range of colors and patterns and linolewn is reasonably easy
to maintain., The heavier grades will give good service for
at least five years and many have been in service for as
many as twenly years, depending upon wearing conditions, It
1z not recommended for floors in direct contact with the
ground, It will warp 1f heavy welight is placed upon it for
any length of time,

Cork floor material is made of cork fragments bound to-
gether with a mastic binder. It is very resilient and rea-
sonably dureble when pgiven proper care, It is used princi-
pally for its acoustlcal properties in such places as kinder-
sartens and libraries. Unfortunately, it will ebsorb sbains

rapldly and easlly.
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Asphalt tile and asphalt flooring are becoming generally
accepted as one of the best types of flooring for school build-
ingss In recent years, manufacturers of asphalt tile flooring
have overcome the difficulty of combining wearing quality with
coloring. This flooring may be aecuréd in colors from solid
black, containing the most asphalt, to solid vwhite., Avalle
able in tiles or rolls, 1t may be lald successfully under
moisture aonditiana,Abelaw grade 1T necessary. It is reason-
ably warm, rosilient, and non-sllppery. Cigarette burns will
not permanently injure this floor; ink will not staln it; and
it 1z almost fireproof. It resists ascids, slkalls, and clec~
tricity. Several schools, among them being Pilot Point High
3chool, Pilet Polnt, Texas, have used asphalt tile for a gym-
nasium floor at a conslderable saving in dollars.

Rubber flooring has a non-porous surface, with good wearw
ins gualitles. It can be installed over any smooth, dry and
hard surface, It is resilient and impervious to dirt, moils-
ture, fire and acld, and is alkali-resistant. Colors will
not wear off and it is hard to stain. However, it 1s subject
to expansion and contraction, easily injured by J&la and
greases, will scar from weiphty objects, and will soften from
excesslive heat. Laying of rubber tile is similar to the lay-
ing of linoleum tile except that the cement 1s placed upon
the tile instead of the sub-floor.

fentile, Incorporated, a company whieh manufactures samong

other products, cork, asphalt, and rubber tlle, gives the



72

following approximate cost comparisons in an advertisement

in the May, 1951, 1ssue of The Architectural Forum.

Asphalt tille--twenty-five cents per square foot for
standard one-elghth inch thickness for
one thousand square feet,

Cork tlle--fifty~-six cents per square foot for three-
sixteenth inch thickness for one thousand
square feet,

Rubber tile~-sixty-two cents per square fuot for onee

elghth inch Egickneaa for one thousand
square feel. ‘

The BDureau of Standards of the United States Depariment
of Commerce tested a number of flooring materials for wearing
quality. The purpose of the test was to debtermine the best
type of flooring for post-olffice workrooms. The materlals
tested are llsted in order of the least amount of wear. Lino-
leum and rubber tile showed the least wear, with maple and
asphalt blocks in second place, concrete in third place, end
grein pine, end grain fir, and quartersawed red cak in fourth
place, plain magnesite and asphalt in fifth place, and con=-
crete surfaced with one to three mortar in sixth place with
& tremendous amount of wear.20

Materials for roofing.--The buillt-up roof is probsably the

most popular of all types of roofs among school buildings.

Its popularity lles in the fact that 1t is adapted %o roofs
of very low pitech, that it provides a long lasting roof, |
that 1t can be quiekly applied, and that 1t requires little

maintenance. The typlecal built-up roof regquires a strong

25 ppchitec tural Forum,(xav (May, 1941), 239.

261onroe, ope. elt., p. 1106.



73

smooth deck. TFrom three to five layers of felt are used in
the build ups. The first two are laid in tar or asphalt and
nailed to the deck. The other layers are mopped on with tar
or asphalt and covered with poured tar or asphalt and gravel
or slag. Approximately three hundred pounds of slag or four
hundred pounds of gravel are used for each one hundred square
feet of roof,

A bullt-up roof may be applied over a deck of poured or
pre~cast concrete, poured gypsum, book tile, approved insula-
tion, or wood. The felt may be saturated with elther tar or
asphalt, If felt is applied over Insulation materials, the
insulation must be firm, ca?able of withstanding traffic with-
out erushing, and of a typa\that will withstand nails.

The builteup roof is p%aetical and inexpensive and it
does away with the wasted séaee and material built into gabled
roofs, It 1s not affected ?y moisture or temperature, Irom
the standpoint of fire—proﬁ%ction.aﬂd economy, Johns-lManville, @7
a ploneer in the roofing fi#ld and manufacturer of a complete
line of built-up roofing pr#duets, recommends an ashestos
built-up roof as the most satisfactory for school service.

In the build-up process, an asbestos felt is used instead of
asphalt or tar saturated feqt. The asbestos felt does not
support combustion and there%ore provides a marked superloriiy
in fire resistance over the ﬁrdinary roofing felt. Because

27american gchool and University, (1950-51), p. 543.
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this type of roof has a smooth surface, there 1s no excess
weight of slag or gravel.

In the past, practically all homes and small schools
used weood shingless These shingles are comonly made from
redwood, cedar, and cypress. Composition shingles of felt,
saturated with asphalt, and asbestos shingles made of cement
and asbestos have practically replaced wood shingles in home
bullding as well as small school buillding. The insulation
value is one of the advantages eclaimed for wood shingles.

The asbestos shingle has the advantage of being fire-
proof as well as being a long-llfe roofing material. It is
not damaged by molsture nor temperature, They are avallable
in a variety of colors which are impregnated in the shingle,

Asphalt shingles arc less expensive than asbestos
shingles, but are not as durable. They are made from a long-
fibered felt thoroughly saturated with asphalt and specially
blended to ingsure water-proofing and insulation against wind.
They may be purchased in a variety of colors and shapes, with
interloclking systems to prevent the wind from blowing off the
shingless 4 coatling of mineral granules has been added to
the top surface of the material for fire protection, and sim=
ulated wood grgin and wood colors have been introduced to
~ive the rinished roof an appearance of wood shingles. The
result of this development 1s that a building may be covered

with an attractive roof at a very rcasonable cost.
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Composition shingles are better adapted to low-pitch
roofs than wood shingles. The greater the piteh, the less
likely a shingle roof is %o leak. ¥Food shingles are not recom=
mended for a roof with less slope than slx inches of rise for
twelve inchesg of run. Pive inches of rise for twelve inches
of run is recommended for a composition shingle roof, but
they may be used satisfactorily on a roof as flat as three
inches of rise for twelve inchea of run.28

The use of metal roofing materials has been sharply cure
talled during recent years. Critiecal metals, such as brass,
copper, lead, aluminum, and steel were reserved for defense
purposes durlng World vwar II. TFor a short time after the
war, these metals were plentiful, but due to re-armament of
our own country and our allies' countrles, these metals are
again on the restricted list. In addition to these mectals
belng restricted, the great need for bulldings and the lack
of' sufficient funds to meet the high building costs, along
with the high cost of such materials, all combine to almost
prohibit the use of metal roofs,

Copper has much in its favor as a roofing material., It
is strong, rigld, and the least chemically active of commonly
used commerclal metals. This last feabturc gives it high re-
sistance to corrosion from air, water, and scid solutions.

It is a long lasting metal, easily wrked, and requires little

20pritz D. Roberson, Materials and Construction Used in
Small Homes, De 53




76

malntenance. it makes a light welght roof, thereby reducing
the welght of heavy supporting structures.

Aluminum has wany of the same aﬁvantagas as copper, and
in addition has a high heat reflectivity, It is mmuch lighter
in weight than copper, thereby requiring less roof bracing
than copper. In addition to the Vecrimp and corregated type
aluminum roofing, & clapboard siding may be used as roofing.
It is i&entieal to the aluminum siding that is made to appear
ags wood siding when painted. The roof may be elther painted
or unpainted,

Steel sheets with protective coatings, similar to galva-
nized steel, are avalilable, and probably the most commonly
uscd of metal roofs. Although heavier than aluminum, steel
is less easily damaged by storm or hail,

Also available as a roofing material 1s a corrugated
sheet of cement and asbestos, the same materials as are used
in asbestos shingles. It is a rigid, inorganic, fire resist-
ing, and vermin-prool material. This type 1s made to be used
for walls and roofs.

A method of fusing asbestos to sheet metal by means of
a zinc alloy has been developed. The asbestos is imbedded
in the metal, becoming an integral part of the sheet. The
sheet of metal then has thé characteristics of asbestos, such
as enduresvthﬁ most severe weather, corrosive fumes, and ex-

cessive heat,
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Another type of roof whlch has a long life wlth 1llttle
maintenance is the tile roof. Very similar to the tile roof
is the slate roof, Both require a waterproof covering under=-
neath, such as asphalt felt. 3oth are lald on the felt with
nails to hold them in place. They have enough welght within
themselves to lay in position. Both are adapted to pltched
roofs, and each will probably outlast the building. The
clay tile is a fined clay as brick and clay building tile.
The slate tile 1s natural slate rock cut to shape. The dis-
advantages are the high cost and their heavy weight, requir-
ing a heavily braced roof.

In many Instances, lighting 1s being provided for in the
roof design. Tor many years, industrial plants have employed
sky-lights, monitor windows, and sawtooth roofs to lmprove
daylighting. Developments in plastics have inereased these
efforts to secure more and better lighting. Large plastic
bubbles have been used on the roof to gecure more light. A
large part of the roof of the Southgate Elementary School??
of Beattle, ‘ashington, has been devoted to lighting., aAlong
eilther side of the ridge of the corrugated aluminum roof panels
of corrugated translucent plastic were inserted. Zeneath
these sare hung adjustable metal louvers and then another layer

of corrugated plastic panels to form the classroom's celling.

- 29Architectural Forum, "School with Controlled Daylight-
ing," TCVI (July 1951, 158-161,
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The ceiling only covers the center portion of the rcom. The
rest of the roof has no ceiling. Hach of the three elements
in the "lighting plenum” is a diffuser. The louvers are con-
trolled by reversible electric motors, These are automatl-~
cally activated by photo-electrlic cells located inside the
room, They may be manually controlled by the teacher to
darken the room for a movie or during a rest periled. Vhen
the light level in the room drops below the desired level, a
second set of photo~electric cells turns on incandescent
lights hung from the ridge pole within the plenum.

Efforts are under way by lighting companies to develop
panels of glass that give off light., They have not yet been
sucecessful to the point of lighting elassrooms with suffle
clent light, but even this may be possible in the near future,



CHAPTER IV

APPLICATION OF CRITERIA TO POSSIBLE
DESIGKNS AND HATERIALS

One~3tory Bulldings

This chapter will be an spplication of the criteria
for sound school building design and materials developed
in Chepter II to the possible dssigns and materials for
school buildings dilscussed in Chapter III. The materials
wlll be grouped for convenience but the possible desgigns
will be evaluated separately.

A, Educational Plan

1. The physical plant meets the educational needs
of' the child better than avﬁulti~story building
by ecreating a wore home-like environment and by
permitting better use of the outdoors.

2. The one~-story bullding meets the educational
and social needs of the community better by
each unit being more accessible to members of
the community than the multi-story building.

3. Provisions for good instruction in addition to
the use that may be made of connected outdoor

areas are beneflts of this type of structure.
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li. Hecessary facilities may be provided for all
phases of the curriculum,

Y. Extra-curricular activitlies should be provided
for in this type of building. |

6. Outdoor recreational acbivities may become part
of the daily routine, directly connected with
the classroom activities of a one~story struc-
ture. In addition, provisions for indoor
sctivities during inclement weather way be
provided.

7. The one-story unlt provides for the location of
various units according to thelr functional re-
latlonships and special reguirenents.

B. Economy

1. Use of light welght economical materials is
possible In the one-story bullding.

2. HMaterials are applicable in this type of struc-
ture that reduce labor costs; for example, pre-
fabricated partition walls, larpge size wall
boards, precast concrete planks, precast beams,
wall slabs and others.

3. Habural lighting and ventilation may be achieved
In ways inmpossible in a mmlti-~story structure.
Top lighting by plastic bubbles, monitors,
clerestory windows, and plastic sheets in the

roof are limlted to one-gstory bulldings.
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li. Space utilization is more complete in the one-
story plant by the elimination of stalirs. Ilore
site space is required for the one-story bulld-
ing than for a multi-story building.

E. This type of structure encourages the use of
materials for clean, wholesome living.

b6, Time and effort of pupils, teachers, and ad-
ministrative personnel will be conserved if
properly planned. lore lateral travel is re-
guired but vertical travel is elliminated.

7. The lowest cost per sguare foot 1is obtained in
cnae-story bulldings according to W. D. Gaaking.l

8. The building snd grounds of a slngle story
building are more ecaslily supervised due to the
readily accessiblility of each room to the oub-
doors.

9. There 1s no necessity for waste spaces in the
one~-story plant.

10. The use of dusal purpose rooms is applicable to
the one~story building.
C. Safety
1. The one-story building has an excellent rating

for safety. UFire is not a hazard in a one-story

1 , . .
W. D. Cocking, "Schwol Plant Trends,"” School Execu-

tive, LVIII (January, 1949), 37-9.
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structure with individual entrances, since the
entire building way be emptled as quickly as
one room.

2. Haterials that causs flash fires should not be
used.

3. In a one-story building, the heating plant can
be more or less isolated from the rest of the
building.

Health and Sanitation

1. This type of structure ls adaptable to happy,
confortable, living through the friendly, home-
like design.

2. An abundance of nabtural lighting encourages the
use of color to create a pleasant, comfortable

atmosphere.

3. An sbundance of natural lighting and ventilation

may be economically supplied in a single-story
school plant.

&. Shower rooms and rest rooms are more easily
lighted and ventilated than in multi-story
structures.

5. Comfort may be emphasized in planning this type
of building.

6. Health facilities may be equally well provided

in elther a one=-story or mlti-story bullding.
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Odorous and noisy areas are more easily lisolated
in one-story structures.

Leas acoustical treatment is necessary in a one-
story building where noisy activities may be

isolated from the guiet areas.

E,. Flexiblility

1.

2

Window arrangsment and movable interior partl-
tions may be so desirned as to allow for econo-

mical rearrangeuent of one-story bulldings.

A one-story structure is especially adapted to

_non~load-bearing partition walls which may be

s0 constructed as to be economlically moved.
Interior fixtures of elther single or multi-
story buildings may be movable for rearrange-
ment.

Both types of bulldings may also have the service
systems so arranged that shifting of the interior
walls will not necessitate thelr rearrangeasent.
The one-story structure in this wide spread
arrangement 1ls better adapted for commmnity use
without Lunterrupiling the school program than the

compect arrangement of a multi-story building.

F. Expensibility

1.

Service systems of elther type should be planned

for fubture expansion.
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The one~story plant is better adapted for en-
largement without unnecesgsary cost and interfer-
ence with the rest of the bullding than a
mlti-story structure because of the smaller
wall area concerned, no stairways to interfere,
snd low helght of the bullding.

In either type of bullding, wmeterials may be
uged to allow for fubture expansion.

The one-story bullding, if properly designed,
will allow for future changes without destroying

the completeness of the design.

G. Design and Beauty

1.

li.

With the wide range of materials that are adapt-~
aeble to a one~story design, emphasis may be
placed on selecting materials to produce a
beautiful bullding.
Balance and proper relabionship of parts to the
complete strucbure 1ls possible through the many
variatlons of one-~story bullding types.
The low, homelike structure of the one-story
building has an inviting appeal to the puplls.
Useful feabtures, such as the use of glass for
ighting and ventilation, along with a minimum
of ornementabtlon, may achieve beauty in & single

story building.
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©. The one-story structure may be easily made to

harponlze with the bullding site.
He Durabllity and Haintenance

1. The c¢ne~-story bullding wmay be designed for eco~
nomical plant coperation. Only in very cold
climetes where heating is & serious problem is
a multi-gtory bullding Justified for economlcal
plant operation.

2. From the wide range of mabterials suitable for
single story construction, materlals that are
easily maintained wmay be more easily selected
than for a multi-story bulilding.

3. Similarly durable mabterials may be selected.

i, Hetals that do not rust or corrode may be
selected equally well in either type of buillding.

5. Pluwbing and electrical lines are more easily
located for accessibility in one-story structures
since fewer vertlical lines are nscessary.

. Standard plumbing and electrical equipment
should be used in any type of building.

7. Weither ls the necessity of using standard
electrical equipment limlted to any type of
building.

There is almost universal agreement that, in areas where
land 1s available and not excessively expensive, the one~

story building may be bullt suore economically and will meet
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the needs of our gchool better than a multi-story build-~
ing.

According to Amerlican Scheool Buildings, the budgets

of school districts will not rinance the construction of
Class A building, buildings built entlirely of fire-
retardant materials, also, an emphasis on flexibility of
gchool structures tends toward the use of bullding materi-
als more flammable than those found in Class A structures.
For these two reasons structures less Tireproof than Class A
are noramally justifled provided safety of the occupants of
the bullding is assured, It is also stated that it is
essential that school buildings of two or uore stories be
of at least approximate Class A ccnstruction.e i the
preceding statewents are true, then one-story bulldings
gseemr to be the only answer for schools with limited funds

for bullding.

-

The lome School Unit
A. BEducational Plan
This type of school being a one-story school, fulfills
all requirements of the educabtional plan as shown for one-
story buildings.
B. Economy
1. Light weight economical materials are practical

for this plan.

2pmerican Association of School Aduministration, Ameri-
can School Building, 27th Yearbook (1949), p. 109.
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2., Labor costs nay be rediuced as for cne-story
buildings.

3. Natural lighting and ventilation are character-
istic of this school type.

Li. This plan meets the requirement of space utili-
zation.

5. Special emphasis for materials for clean, whole-
some living are characteristic of this plan
since this school was desgigned for the kinder-
rarten and first three grades.

0. Time and effort of teachers, pupils, and admini-
strative personnel ls conserved since the
original plan by Engelhardt was for not over
300 pupils.

7. This plan 1s simple and usually the cheapest of
all types of schools, since an audltorium and
gymnasium are not necessary.

8. The Home School Unit meets the standard of easy
supervigsion of building and grounds.

9. There i1s no necessity for waste spaces in this
construction plan.

10. Dual purpose rooms may be provided where practi-
cal.

GC. Safeby
1. Safety of the inhabltante from fire ls assured

by individual classroom entrances.
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. Being a special design for small children,
safety 1s of primary importance in the selec-
tion of wmaterials.

3. As in all one=-story bulldings, the heating

plant may be safely located in respect to the
building inhabitants.

Health and Sanlitatlon

All items of health and sanitation are met by
this bullding plan as in the one~steory building.

Flexibility

There is no variance Irom the standards of
flexibility as fulfilled by the one-story bullding.

Expanslibility

All elements of expansibillity are net as for
the single story plan of school building.

Design and Beauty

All elements of design and beauty are includéd
in the Home School Unit the same as for the one-
story structure with added emphasis on ecreating an
uninstitutional, domestic appearance.

Durability and iaintenance

The Home School Unit, as planned by Engelhardt,
is large enough to permit economical operation and
meets all reguirements of durability and maintenance

as dld the one~story structure.



9

oo

The Finger Plan
A. Educational Plan
The finger plan meets all requirements of the
educational plan as previously discussed for one-
story bulldings.
B, Economy

1. The Tinger plan mneets the standard for use of
lightweight economical materials since, due to
its desipgn, heavy materials are not needed.

2. This plan is especially applicable to the use of
rapidly applied, prefabricabed units and build-
ing materials covering large areas, thereby
reducing labor costs.

3. This plan is definitely outstanding in meeting
the standards for natural lighting and ventlla-
tion.

li. Space utilization is stressed in the finger
plan design.

5. This plan encourages the use of materlals that
provide for clean, wholesome living.

6. The finger plan does not meet the requirements
of conserving time and effort of pupils, teachers,
and administrative personnel. It is second only
to the campus plan for over extended lines of

commmunication.
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7. It is generally agreed that the double~loaded
corridor plan is a more economlcal design than
the finger plan.

3. The building and grounds are especlally easy to
supervise when the open type corridor is used.

9, Waste spaces do not need to cccur in this plan.

10. Dual purpose rooumsg may be used as with other

plans.
Safety
1. Safety to the inhabitants of the building ls
increased by individual classroom entrances, a
feature of the finger plan.
2. This plan may be economically constructed with
wood, steel, or concrete framing according to
the desire of the school. Fire-retardant mate-
rials may be used for interior partitions.
3. In this type of plan, the heating plant may be
easily segregated from the classrooms for
safety.
Health and Sanitation
The finger plan is exceptional in thils respect,
an abundance of lipght and ventilation being one of
the chief items for which this plan ls oubtstanding.
It is also an outstanding design for locating noisy
and odorous areas properly. All other items are sat-

isfactorily wet and these umentioned oubtstandingly so.
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E. Flexibility

1.

This plan is conducive to rearrangement of par-
tition walls.

Partition walls are of the non~load~bsaring type
that may be moved economically.

Interior fixtures are recommended to be of the
movable type.

Service systems are also recommended to be
arranged so that shifting of partition walls
will not necessitate thelr rearrangeuent,

The arrangement of the finger plan is exception=-
ally good for communlty use without interference

with the school program.

Expansibility

The finger plan is especlally outstanding for

expansibility in that it way grow at branch ends or

gprout a new branch. This plan ranks high in all

items of expandibllity.

Design and Beauty

1.

Haterlials of beauty may be used as the building
may be framned of wood, steel or concrete, with
a wide range to choose from for the other mate-
rials.

Beauty wmay be achleved in such a structure by
balance and proper relatlonship of parts to the

complete structure.



3. This type of bullding can be made to have a
most inviting appeal by tying the classroom to
the outdoors by window walls and sliding glass
doors.

li. By the proper use of plass and zlass blocks,
beauty may be achiesved without resorting to ex-
tensive ornamentatlion.

Y. In most instances, the bullding can be made to
harmnonize with the site by proper planting and
landscaping.

Durability and Maintenance

1. The finger plan coes not meet this reguirement
as well as a more compact plan in that there
are more outside wall spaces to b@ heated and
longer service lines.

2. Easily maintained materials should be used.

3. Durable materials should be used throughout
the bullding.

lt. As in any other type of bullding, metals that
do not rust or corrode should be used.

S. Plumbing and electrical lines are easlly arranped
In this type of building.

6. Standard plumbing and electrical equipment

should be used throughout.
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Standard fixtures, unbreakable where neceasary,
should be installed.

Because of the long outside wall line, long
foundation line, and long service line, the
malntenance of this type of building 1s not as
economical as a more concenbrated type of build-

ing.

The Campus Plan

&. Educational Plan

The campus plan of school bullding construc-

tion favorably meets all regquirements of the edu-

cational plan.

1.

This plan is especlially conduclve to the loca-
tion of the variocus units according to their
Punctional relationships and special require-

ments.e

B. Eeconouy

1.

2
3.

Light weight, economical materials may be used
where practical.

Haterials may be used to reduce labor costs.
This type of bullding plan can make full use of
natural lighting and ventilation.

Space utilizatlon may be stressed in the campus

plan.
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Haterials may be used that provide for clean
wholesome living.

The campus plan does not meet the requirement
of conserving time and effort of puplls, teach-
ers, and administrative personnel due to the
large bulilding site required and the wide range
of buildings.

Neither is the reqguirement that the bulilding be
designed as economically as possible, consistent
with the function of the school plant met, as
there are building desipns that do meet all the
standard requirements which can be constructed
more economlcally. However, one feabure of
economy l1ls that as each building may be con-
structed separately and as needed, the ncwest
construction methods and material developments
nay be used.

The plan does not meet this requirement since
buildings and grounds of this nature are harder
to supervise than a conventional building.
Waste spaces may well be eliminated from this
type of construction.

This plan may meet the requirement of using dual

purpose rooms where practical.
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Safeby

1. This plan is an especially safe building plan
due to the bulldings being scattered and lack
of congested areas.

2, This requirement is particularly well met as
the heating plant may be a separate building.

Health and Sanitation

The campus plan may provide for all require-
ments of health and sanitetion, and is especially
conducive to plentiful daylighting and natural
venbilation.

Plexibility

The first four requlrements of flexibllity
can be provided for with the campus plan.

9. This plan ls especlally adapted for use by the
commnity without disrupting the school pro-
gra.

Expandibility

This plan is fully expandible, since when more
room is needed, another building may be built, pro-
viding an adequate site has been selected.

Design and Beauty

Assuming that plamning of the building and
building errangement and selectlon of site have

taken into consideration further development, tThe
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campus plan meets 8ll requirements for design and
beauty.
Durabllity and MNaintenance

The campus plan does not meet the requirement
of economical plant operation and maintenance as
by nature of the arrangement, the mainbtenance and
operation of many bﬁiléings will not be as econom-
leal as an Integrated unit.

The cawmpus plan has many admirable features
but until schoolsz in general have more funds avail-
able for school building, 1t seems probable that
this plan will remain the exception and not the

Mmile.

The Round School
Educational plan
All items under educatbtlional plan may be
adeguately met by this experimental round school.
Economy
1. Since the interior walls are curtain walls,
lightwelight economical materials may be used
where 1t i1s practical to do so.
2., An effort to reduce labor cost is made in sup-
posing the recof to be constructed by the Yountz-
Sliclk method, that is, poured on the ground and

raised up six hollow columns to positlon. The
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cellings of classrooms would be poured and raised
by the same method.

This building does not meet the requirement of
natural ventilation. Daylighting 1s achieved
by plastic bubbles from the roof.

Space utilization 1s paiticularly emphasized in
this plan, with the gallery of the playroom and
auditoriwa serving as a corridor.

#aterials may be used that provide for clean
wholesome living.

This deslign stresses the conserving of time and
effort of pupils, teachers, and admninistrative
personnel.

According to architects, this is a very econom-
ical plan in that much material is conserved by
using the eircular plan. The circle contains a
larger area according to its perlmeter than any
other geonetrical design.

The building and grounds of such a building
would be very easily supervised.

One of the wain characteristics of this plan is
the elimination of waste spaces.

Dual purpose areas are planned in the combina-

tion pley room, hall, and auditoriwm.
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1'

2.

Safety of the inhablitants may well be provided
Tor in this bullding plan.,

Materials suggested for this bullding insure
safety to the inhabitants as all outside walls,
roof, and floor, may be of masonry construction.
The heating plant would necessarily need to be
Inclosed in complete fireproof mabterials to
protect the Inhabitants of the bullding since,
in such a desipn, the heating plant cannot be

isolated.

Health and Sanitetion

1.

2

There would be o question on this type of bulld-
ing providing for happy, healthful living in

the absence of outside windows. A full lengbh
glass door openg from each outside corner of

each classroom, providing the only view toc the
outside.

A comfortable, pleasant atmosphere may be created
by the interior finish.

Inhabited spaces are lighted from above, the
audltorium by continuous clerestory windows under
the rooi and the rest of the building by plastic
bubbles in the roof.

Rest room and shower rooms are well lighted and

mechanlcally ventilated.
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The health and comfort of the inhabltants
through ventilation is provided mechanically.
Provisions are made for health education.

Holsy and odorous areas cannot be isolated.
Acoustical treatment and mechanieal ventilation
are necessary.

The bullding may be made comfortable and health-

ful 1In regard to scoustlcal quallties.

F. Flexibility

1.

The exterior construction allows for rearrange-
ment since outslde and partition walls are non-
leoad~bearing and there are no windows, only the
outslde doors, to interfere. All other items
are provided for with the exceptlion of commi-
nity use of the building.

Individual rooms could be used by the community
without interference with the school program,
but use of the auditorium would be lmpossible
without some interference, since it is located
in the center of the combination hall, playroom,

and suditoriua.

. BExpansibility

The circle plan could provide for none of the

expansibility requirements. It is a complete

structure within itselfl with no satisfactory method
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of expansion. The only method of expanslon would

be constructlon of another bullding.

G. Design and Beauty

1.

3.

Materlals could be usgsed with which beauty might
be achieved.

Beaubty can be achleved by balance and proper
relatlonship of parts to the complete sﬁracturaf
Although unusual in appearance, such a building
and site could have an inviting appeal to chil-
dren.

Useful features may be used to achieve beauty
in this design.

By proper landscaping, the building could be

made to harmonize with the site.

H. Durabllity and WMaintenance

1.

To the normal cost of operation mast be added
the additional cost of mechanlical ventilation,
an expense prohlbiting economical operation of
the plant., All other items of plant durablility
and malntenance are favorably mebt by the circu-
lar building.

Since the round school is a radical de-
parture from the accepted building types, the
public probably will be long in accepting it,

although the plan does have much to recommend
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it. FEducators will probably object to the

absence of window space in the plan.

Forum's School for 1950

A. Educational Plan

1.

2‘

This proposed plant has the physical requirement
for the educational needs of the pupil.

This design nay well provide for the educational
and social needs of the community through use

of the combination gymnasium-auditorium and the
library and classrooms.

Provisions have made to encourage good instruc-
tion with adjoining play areas for the younger
pupils, display areas in the multl-purpose hall,
and special purpose classrooms. All other
standards of the educational plan may be equally
well provided for since these standards depend
on adequate plamning rather than the design of

the building.

B, Dconomy

1.

The plan meets the standard of the use of light-
weiht econcmical materials since all partition

walls are lndependent of structure.

2. An effort to reduce labor cost has been umade by

uge of the repetitive twenty~four by twenty-four

foot bay, which does not change at corridors.
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The elimination of windows and use of prefabri-
cated plastic bubbles ready to attach to open-~
ings in the roof are labor saving as well as
material saving devices.

The standard of natural lighting has been uet
by the plastic bubble, but natural ventilation
has not been provided for as mechanical venti-
lation is required in the plan.

Space utilization has been stressed by the com-
bination gymnasium-audibtorium and the multi-
purpose nall which may be used as study hall,
library, recreastion area, lunch room, and dis-
play area.

Materials that provide for clean wholesome
living way be used.

Time and effort of teachers, pupils, and asdmin-
lstrative personnel would be conserved by a
compact unit by which the hallway ls shortenesd.
The short side of the classroom has been turned
out, shortening the length of the bullding and
shortening travel time between areas. ’

This design has been presented chiefly for 1its
economy. The use of the repetitive bay, peti-
tions independent of structure, plastic bubbles

for lighting, classrooms bturned with short side
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out to sghorbten building length, and extenslve
use of the hallway are ali features deslgned
for econcmy of bullding and malinbenance.

This building and grounds would be wore easily
supervised due to the wide hallway and shorter

building length.

9, Waste areas have been eliminated.

10. Especlally good use has been made of multiple
use of spaces.
C. Safety

1. Safety to the inhabitants of the bullding has
been emphasized by the wide hall and the outside
door to each classroom.

2. The bullding is so desipned that it may be sat-
isfactorily franed of wood, steel, or concrete,.
Pire reotardant materials may be used throughoutb
the building.

3. The school plant is protected lrom the heating
plant by enclosing the heating plant in a fire-
resisting roou.

D. Health and Sanitation

Adequate provision has been made for all iltems

of health snd sanitation. Wechanlical ventilation

has replaced natural ventilation and must be de-

pended on to remove unpleasant odors from all areas.
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Flexibllity

The first four items are provided for LY the
consbtruection of all interior walls independent of
the structure of the bullding. The hallway, as
well as rooms, may be made any width due to this
construction.

5. Community use of the auditorium would not be
desirable during school hours, due to multiple
use of the hall.

Expansibllity
| Due to the double loaded corridor type of

bullding and the maln enbrance beilnpg located next

to the auditorium, the opposite end of the build;
ing could be extended and meet s8ll the requirement
of cxpansibility.

Design and Beauty

This bullding plan and arrangement allows the
builder to meebt every reguirement of design and
beauty.

Durability and Haintenance

1. The bullding desipgn would permit economical
operation of the plant with the exception of
mechanical ventlilation. It is possible that
savings in bullding costs and mainbtenance of

such a plant would justify the added expense of
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mechanical ventilation, however this 1s a tech-
nical problem that cannot be answered here.

All other items of durability and mainte-
nance depend on the selection of materials and
arrangement of service systems, problems that
have not been worked out in this suggested de-
sign but that are no more difficult to solve
for this plan than for any other type.

The chief objection to this plan will
probably be to the very limited vision strip
provided only by the outside glass door.
Plastic bubbles as sugpesbed for top lighting
have been used as noted on page ten of Chapter

111,

Haterials for Framing
The three principal types of materials used for the
supporting frasework of school buildings are wood, steel,
and concrete. Solid stone and brick walls have not been
ineluded in thils discussion. All three will be applied in
a group to the criteria for evaluating building materials.
A, Bducational Plan
L. Physlcal plants may be econstructed from any one
or any comblnation of all the materials under
discussion that will meet the needs of the

puplls.
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By the proper use of wood, steel and concrete
for lraming, school plants may provide for the
educational and social needs of the comnunity.
All other items of the educational plan
may be egually well met by all the framing

materials under consideration.

B. Feonomy

10

Wood most nearly wmeets the need where light-
weight, economlcal materials are required for
frasning. Por classroom spans of over thirty
feet, steel is probably more economical than
wood or concrete.

The labor scale for carpenters 1s less than‘fcr
skilled steel or concrete mechanies. Such
methdds as precast concrete beams and Jolsts,
tilt-up walls, roofs poured on the floor and
raised to position, and "stran-steel," are all
metbo@s of reducing on the site labor costs.
A1l of the materials oyually meet the reguire-

ments of the other item with the exception of

number ssven.

The size and type of bullding determines to
some extent the materlgl that 1s most econon-
ical. All three are within the range of satls-

factory bullding uaberials with wood the most
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economlical, steel second, and concrete third in
the cost of building. A wood frame buildings
carries a higher insurance rate than either a
steel or concrete one.

Safety

1. Both steel and concrete, being non-combustible,
are safer in regard to fire than wood, however,
wood is not a fire hazard in a one-story build-
ing whieh has individual outside entrances.

2. In other respects, all three are safe bullding
materials.

3. Conerete 1s the favored material lor safely en-
closing the heatlng plant.

Health and 3anitation

1. Any one or all of the materials may be incorpor-
ated in a design which provides for happy coiu=-
fortable living.

2. Any of these materials may be used for framing
with the dggirad interior finish.

411 the remalning items of health and
sanltatlion way be provided for in building
franed of wood, steel or concrete.

Flexibility
1. A completely flexible interlor 1s more readily

achicved with wood and steel framing since less
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bulk is required than when a concrete framework
is used.

2. Curtain walls and partitions walls that mey be
economlcally moved may be used in conjunction
with wood, steel or concrete framing, but uiore
readily with steel or wood framing because of
easier methods of attaching to these two mate~
rials.

3. lovable interior fixtures do not depend on the
kind of materials in the building framework.

li. Service systewms ay be arranged so that shift-
ing of the interior walls will not necessitate
their rearrangement in a building framed of
steel, wood, or concrete,

5. The materials for framing of the building do
not affect the provisions for comwmunity use of
the school plant.

F. Expansibility

1. The type of framing materials wlll noi influence
the selection of service units.

2. A building that has been framed of wood or steel
gy be more easily tied on to for expansior
purpose than one f{ramed of concrete.

3. Conerete fracing is difficult to tie to, while
steel or wood framing .y be welded and nailéd

or bolted Lo the existing structure.
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li. The type of framing waterials does not aflfect
the completeness of the design of the scheool
plant.

G. Design and Beauty
Any of the framing materials may be used in
the building frame construction and meet all
standards of design and beauty.
H. Durabillity and Maintenance

1. Eeconomical operation of the plant does not
depend on the framing materials used in the
structure of the bullding.

2. S3ince the [rawulng structure is not exposed,
maintenance of the framework is not required
except in cases of bullding fallure due to poor
materials or workmanship.

3. Stesel and concrete are very durable materials,
while wood must be protected from moisture,
termites, and dry rot.

The other ltems do not apply to frawing

materials.,

Materials for Walls and Ceilings
For convenlence, wood, including plywood, glass,
steel, conecrete, brick, structural tile, and the pumice or
cinder block will be grouped together for applicatlion to

the eriteria for sound school bullding materials. Panel
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boards composed of wood composition boards, gypsum board,

asbestos-cenent panels, and cane fiber boards will be

srouped together for evaluation as a sound school bullding

material, and the mumerous kinds of composition tile will

be considered in one group for thls purpose.

A. Bducational Plan

1.

The proper use of wood, glass, steel, concrete,
brick, tile and cinder block may all contribite
toward developing a physical plant to meet the
educational needs of the puplls.
Slmllarly, combinatlions of these materials are
necessary flor wmeeting the educational and soclal
needs of the commnity.

The other items do not apply to materlal

use in school buildings.

B. Hconomy

1.

2

30

Wood, glass and cinder blocks meet the reguire=-
ments of light weight, economical materials for
walls.

The use of large panels of wood and glass,

large cinder blocks, and tile reduce labor
costs.

sany architects do not consider the use of glass
blocks and glass walls as extravasant to insure

an abundance of 1light and ventilation.
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The use to be made of these materials must be
considered in choosing the desirable ones to
insure space utilizaticn.
Such materials as glass to secure plentiful
daylight, glazed tlle for hallways and class-
rocus to at least wainscot level and in shower
and rest rooms, plywood, brick, and painted
cinder blocks may a2ll contribute to clean
wholesome 1living.
By using plywood or glazed tile ab least below
walngcol level, lightens the efforts necessary
to keep that portion of the roow elean, con-
serving the time of pupils and teacher.
Larpe sheets of plywood, dimentioned lumber,
glass, tile and cinder blocks meet the require-
ment of economy. Concrete, brick, and steel
may be considered economical wall and celling
materials when maintenance and insurance costs
are lncluded and costs are compared for the
average life span of the bulldings.

Eight and nine do not apply to materlials.
Dual purpose rooms are more practical when
suitable materials for the various aectivities

arc enosen.
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C. Safety

bD.

1.

The safety of the inhabitants of the building
may be insured by the proper use of any or all
of these building materials.

The fire resistant materials, brick, concrete,
tile, cinder blocks, glass and steel, all neet
the requirewents of safety In regard bto flre.
Hood and wood panels may be treated with cheml-
cals to retard {ire, however, wood 1s not a
fire hazard in a one-story bullding with indl-~
vidual classroom entrances.

%alls of cinder blocks, cement and steel meet
the needs for safety in protecting the plant

from the heating unit.

Health and Sanitation

1‘
2.

This one does not apply to materlials.
Any of these materials may be finished to create
a pleasant atmosphere inside the bullding. Wood
is favored in some quarters for its quiet beautly
and home-like effect.
Plate ;lass, glass blocks, and plastice all con-
tribute to aggure adequate daylipght.

Glass and plastlc meet Lhe need ol materlals
to light and ventilate shower and rest rooms.

Windows of glass may serve the double function
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of light and ventilatlon. Wise use of glass

and plastic for a plentiful supply of light and
ventilation increases the comfort and aids in
maintaining the health of the inhabitants of the
building.

G. Any number of these materials umay be used to
provide space for health education facilltles.

7. Any of these bullding waberials might be used
to isolate noisy and odorous activitles.

Flexibility

1. Any of these materials might be used in the ex-
terior wall construction in such a way as to
allow for interior reasrrangement,

2. Wood, wood panels, glass, tlle, steel panels,
concrete and cinder blocks all might be of the
non-load~bearing type, however, concrete, cin-
der blocks and tile are too hard to remove Lo
rank with the rest of the uabterials iIn this
respect.

All the other items of {lexibility refer
to bullding desipgn.

Expandibility

1. This item does not apply to wmaterials.

2. This item also apﬁlies to design.

3. Again buildings of wood and steel walls may be

expanded more readily than those of brick, tile,
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and cinder block, due to the difficulty of con-
necting to this btype of bullding.

T &
&

L. This itew applies to the desipgn of the bullding.

Desipn and Beauly

1. The natursl coler ol wood, brick and face tile
meet the requirsaments of beauty and design.
Concrete, cinder blocks, and steel panels may
be finished to weet the requlrements of beauby.

2. This item does not apply to materials.

3. CGlass mey be combined with wood for a very in-
viting appeal, especially to small children,.
Steel, concrete and cinder blocks may all be

combined with glass to create a building with

an inviting appeal.

*

Glass and zlass blocks may be used to replace
muaeh ornanentation to achieve beauty in the
school plant design.
5. By careful selection, at least one of these
many materials will be appropriaste lor the school
site.
Durabllity and Maintenance
1. This item applies te the building design.
2. Appropriate materials may be chosen from this

group that are easily maintained, such as con-

crete, brick, fasce tile, steel, and glass brick.
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Wood requires repular painting for the oubsilde
walls, bubt on the inside walls, wood with a
natural finish is eagily malntalined.

3. Tile, concrete, steel, and cinder blocks are
all durable materials. Wood lasts indefinitely
when protected frowm the weather, termites, and
dry rot.

li. Wetals that have been coated to prevent corrosion
are avallable, as well as materlals that are
corrosion resistant within themselves. Items
five, six, and seven apply to plumbing and
electrical lines.

As indicated at the beginning of this sec-
tion, gypsum board, masonite, cane {iber board,
and the cement-asbestos panel boards will be
evaluated together,

A. Eduecatiocnal Plan
These various boards, used in appropriate
places may all conbribute to the construction of
school bullding which meets the standards of the
educational plan.
B. BEconomy

1. All of these materials are lightwelght materials,

the cement-asbestos board being the uevwiest and

most expensive of the group. HMasonite is second



116

in order of expense with gypsum board third and
the cane Tiber board the least expensive.
All of these large panels, commonly four feet
by eight feet, are quickly erected and tend to
reduce labor costs.

Three and four do not apply to these mate-
rials.
These materials may be used in a way to provide
clean, wholesome, living. All of these boards,
except the csne (iber board, provide a smooth
surface which may be palnted or given a textured
finish, lasonlte may be used in areas of high
humidiby.
Hasonite mrovides the hardest, slickest surface
of the group, qualities that reduce malnbtenance
time and effort,
Intellipent use of these materials will contribe-
ute to an economically designed school. The
cenent-asbestos board may be used for curbain or
partition wall as well as outside wall. Tempered

masonite may be used below wainscot height in

.hallways, classrooms, and offices for a cheap,

easily cleaned surface. It may be used above
the wainscct level in shower rooms, locker rooums,

rest rooms, and dressling rooms. Gypsum board
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and the cane fiber board way be used above
wainscot height in dry areas.

Eight and nine do not apply to materials.
Hasonite and the cement~-asbestos board may be
used where clean and durable surfaces are re-
quired, such as ls somebiwes necessary for dual

purpose rooms.

C. Safety

1.

3.

The proper use of these waterials wlill aid in
constructing a bullding of safe design.

Hone of these materials are highly inflaaunable
but all are combustible with the exception of
the cement-asbestos board. The gypsum core in
gypsum board is not combustible btut the paper
covering will burn, allowlng the core to cruable.
All of these materials are reascnably safe for
one~-story construction.

None of these materlals are sultable for pro-
tection from the heating plant. They are all
too light in weight and thickness, and all,
with the exception of the cement-asbestos board,

combast;blﬁ.

D. Health and Sanitation

1.

o &

This item applies to the bulldling desipgn.

All these bullding panels may be glven a [{inlsh
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to create a pleasant comfortable abtmosphere.
The cement-asbestos board has a grey color
whiech requires no finish. All the other panel
boards may be painted any desired color.

The remaining items apply to bullding
design.

E., Flexibility

1. This itexn applles to building design.

2. These materisls are sulbtable for non-load-

bearing walls and may be incorporated in walls
that may be econonmically moved. The cane fiber
board is soft and so easlly danaged that it's
salvage value is low but the original cost is
so low that 1t may be discarded with small loss.
The remaining items do not apply to these

materlals.

F, Expandibility

Mamber one applies to service systenms.

2. If cement-asbesbos panels have been used for the

3.

outside wall covering, the necessary panels may
he removed to tie the new structure to the old
building.

This board is the only one of the group suitable
for the outside wall covering and meets the re-

quirenents for possible fubture expansion.
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G. Design and Beauty

1. Beauty may be achleved by the proper use and
finishing of all of these materials.

2. This one 1s not applicable to naterials.

3, Cement-asbestos panels way be used in creating

a building that will appeal to the pupils.

ite For the corregated effect and for additional
strength, the cement-asbestos board may be
bought in correpated form for ocutside wall and
rool covering, and may be incorporated in the
bullding deslgn to achieve bLeauby.

5. The use of this type panel mlght be helpful to
harmonize the bullding with the school site.

H. Durabllity and Haintenance

1. This number applies to design.

2., HMasonite meets the need for an easily maintalined
material. The cane fiber board and gypsum board
are soft and easily damapged. Cement-asbestos
boards are hard and brittle and may be broken,

3. Although it will break, cement-asbestos board
is not affected by time or weéther conditions.
Cane fiber board and gypsum :mst be protected

from abuse.

PRy

L. The remalning ltems cdo not apply to these mate-

rials.
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A variety of wall and ceiling materials
having a varied range of insulating and acoust-
ical gqualitles 1s available and widely used
today in school bulldings. These materials are
in tlle fuirm and in sizes of twelve inch squares
and twelve by twenty-four inch rectangles. They
are made of cork, cane fiber, perforated metal,
mineral flber, cast gypsun, wood {lber, and
lightwelght stone which resgsembles marble.
Acoustical plaster will be included in the
group of materlals.

Hducational Plan

These waterials may contribute to the require~

ments of the educational plan through helping tg“

provide a more comfortable building through sound

control,.

Economy

1. These materlals are all rather light in weight
and range Iroa economical to expensive in the
following order: cane fiber, gypsum, wood
fiber, stone, min@ral fiber, cork, and metal.

2. The materials can all be applied economlcally
in regard to labor as cowmpared with plastering.
Acoustical plaster 1s more quickly applieé than
repular plaster but it must be skillfully

applied to produce the desired acoustical effect.
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3. These materials, with the proper applied finish,
contribute much to geod lighting through proper
light reflection.

li. Space utilization may be lncreased by careful
selection from these .uaterlals to obtain the
deslred acoustical gualities Tor nolisy areas.

Y. Any of thesge materianls meet the requirement for
clean, wnolesome livinge.

0. These materials are easily cleaned, a feature
that will conserve time and effort of teacher
and pupils.

7. All prices of tlle are avallable from the eco-
nomical cane fiber to the metal unit containing
insulation, permitting the architect to select
the type to fit the needs of the school.

8. The wasted space between the celling and roof
has been eliminated in some instances by leav-~
ing the roof deck for the ceiling or by cover-
ing with an acoustical tlle.

9, Thig item 1s not applicable to these materials.

10. Better use of dual purpose rooms is obtained by
proper acoustical treatment with wall and cell-
ing tile or scoustical plaster.

C. Safety

1. This item applies to building design.
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When ceillng tile 1s applied over gypsum board
instead of to open furring strips, the fire
insurance rate 1ls lowered but the sound absorb-
ing gquallty i1s less. The mineral [iber, metal,
metal fiber, and acoustlical plaester are all
non-combustible and safest from the standpoint
of fire.

None of these materials are deslirable for en-

closing the heating plant.

D. Health and Sanitation

1.

These materlals ald in designing a happy, cowm~
fortable living area by helping to control the
lighting and acoustics of the building.

All these tlle way be purchased with the desired
finish put on at the factory. The perforated
tile may be repainted several tlmes without re-

ducing the acoustical gualities of the tile.

. By the selectlion of the color of the tile to

produce the desired light reflectlon from the
walls and ceiling, inhabited areas may be
adequately llighted provided and adequate amount
of daylight is available.

These materiasls do not meet the requirements for
places of high humidity.

Five and six do not apply to these materials.
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7. The locaticn of nolsy areas 1s simplifled by
use of these materials.

Flexibility

1. The use of these materials will not aflect the
exterior construction.

2., Although these materials are primarily for
ceiling construction, they may be used on non-

load-bearing walls that may be economically

moved., The remaining items of flexlbility apply

to these maberials.

Expansibility

Should these materials be used as wall surfaces,

the tile can be removed frou the wall without
serious damage and replaced on another wall.
Desipn and Beauty

1. These materials provide for beauby in the tex-

ture, design, and color of the tile. Acoustical

plaster has & pleasing textured appearance that
may be palnted any desired color, however re-
peated painting lowers the acoustical quality.
The remalining standards of design and beaubty
apply to the design of the building.

Durability and Maintenance

1. This number does not apply to materials.

2. All of these aaterials provide for easy main-

tenance since the peinted surfaces may be
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cleaned or repainted when necessary.

3. All of these materials meet the requirements of

durability. All of the perforated tile may De
repalnted without loss of acoustical gualities,
a characteristic not found in non-perforated

tile and acoustical plaster.

Yaterials for Floors

Only the flooring materials sultable for school floors

are included in this evaluation. These materials are wood,

concrete, terrazzo, tile, and composition flooring, in-

cluding linoleum, cork, asphalt, and rubber.

A, Eduecational Plan

1.

The selection of an appropriate floor lor each
area of the school bullding will aid in the de~-
velopment of & gchool plant that will meet the
educational needs of the pupils. Food and cowm-
poaition flooring are preferred for classrooms.
Concrete, terrazzo or composition flooring for
hallways, conckete, tile, or asphalt for outdoor
floor areas, and tile for rest rooms, shower
rooms, end stair risers and treads.

A school floor suitable for both school and cowm-
munity use will help the school plant to provide
for the educational and soclal needs of the com~

mnity. Asphalt tile is suitable for general



purpose hallway floor to be used for a study
hall, library, play area, and lunch room as 1t
is a reasonable quiet, long wearing, and non=-
glippery. Concrete is also suitable for such a
floor. |

3. Warm, quiet, light golared, non-slippery [loors
help to wmeke good instruction possible. Compo-
sition flooring materials meet these require-
ments. Concrebtels cold and noisy. The coldness
of the concrete floor way be controlled by im-
bedding heating pipes in the floor. The floor
of outside play areas mey be warmed in this
manner during cold weather. Wood f{loors are
warm but nolsy.
The remaining iteuws of the educational plan do
not apply to materials.

B. Economy

1. Asphalt tile and asphalt flooring, wood, and
lightwelight cellular concrete all meet the re-
guirements of economy. While wood is the cheap-
est floor installation, the insurance rate is
higher and more maintenance is reguired. Light-
weipht cellular concrete is sound-resistant,
fire-retardant, and resilient, and the construc-

tion cost 1s near that of wood. This type of
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concrete makes a pood base for asphalt, cork,
or rubber tile.

2. Highly skilled labor is not required for any of
these flooring materials except tile.
Three and four do not apply to materials,

. Wood and composition flooring meet the require-
ments for outside use as well as for the insilde
floor.

6. Floors that are easy to keep clean conserve
time and effort of téacher and pupils. Tile,
wood, and concrebte floors are all reasonably
easy Lo keep.

7. The most economical, satisfactory floor 1l1s
achleved by pouring a concrete sléb on grade
and covering with asphalt *ile. According to
Kr. Key, Superintendent of the Pilot Point
Sehools, %2800 was saved in their building by
using asphalt tile instead of wood over a con-
erete sub-floor.

C. Safety

1. A concrete slab [loor included in the design of
a bullding is one wmeans of protecting the build-
ing and inhabitants from {ire.

2. While asphalt tile will burn, 1t is fire-resistant
when laid over a concrete base. Concrete, teraznzo,

cork, and tlle are all fire-resistant floors.
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A non-combustible floor of concrete is the only
suitable floor and wall for protecting the

school plant from the heating system.

De Health and Sanitation

1.

Happy, comfortable living is aided by light
colored, quiet, waric floors. Wood meets the
other requirements but it 1s nolsy. Concrete

is hard and cold. Coaposltion floor tile have
the qualities to the standard for happy, com-
Tortable living.

A light colored floor aids in ereating a pleas-
ant atmosphere in the classroom where contrasts
play an impoftant role in good seeing conditions.
Wood with a natural finish, light colored compo=
sition flooring, terrazzo, and concrete painted
an appropriate light color all meet this re-
guirement.

As light colored {loors help create a more pleas-
ant and comfortable atmosphere, so do thay aid
in conserving the light present eye straln.

All these flcoring materials may be had in col-
ors that will meet this requirement.

Light colored tile conserve the light present

in rest roouws and shower Iroons.

The resalning items are not applicable to materi-

als.
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Flexibility

Flexibility of the interior of the building
ig Iincreased when the floor 1s laid and partition
walls erected on the finished floor. Then parti-
tlon walls may be moved without affecting the
floor surface. The composition tile floors are
especially approprlate for a Tlexlible arrangement
a8 they can be cut and fitted to any remalning
space and they may be easily replaced when damaged.

Expansibility

Any of these flooring materials are appropri-
ate for a building planned for expansion.

Design and Beauty

Wood, composition flooring, terrazzo, tlle,
and colored concrete floors a&ll meet the require-~
ments of beauty for school room floors when the
appropriate color and pattern is aselected,
urabllity and Haintenance

1. All of these waterials, when used in appropriate
places, ald in economical plant operation.

2. Little maintenance 1s requlired for the compo-
sition flooring materials or for concrete that
is colored at installation. Terrazzo wears
well but stalns are hard to remove from its

surface. Repair of ceramic tile requires a
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specialiat. Wood floors require frequent waxing,
do not retain a pgood appearance, and are diffi-
cult to repair.

3. Conecrete, bterrazzo, tile, hardwood, and compo-
gition llooring all meet the requlrements of
durability. Linoleum or cork are not used in
areas of heavy traffic,

The remaining items do not apply to floor-

ing materials.

#aterials for Roofs

Built up compostion roofs of asphalt saturated felt,

asphalt and gravel, wood shingles, uwetal, composition

shingles, metal, corregated asbestos, slate, and tile

roofs will be evaluated in this group.

A.

B

kducational Plan
The roof contributes to the educational plan
of the school to the extent that it adds to the
appeal of the building and comfort of the inhabi-
tants of the school plant.
Eeconomy
1. The metal roofs of aluminuau, coﬁper, and steel
are all rather lightwelight but expensive roofs.
A roof bullt up of asbestos felt, is light in
welpht since 1t has a smooth surface with no

excess welght or slag or gravel and is claimed
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by the wanmufacturer to be economical for schools.
Composition shingles are lightwelpght and econom-~
ical but are easlly damaged, and as is true of
wood shingles, cannot be used on flat roofs.
Slate and roofing tile are both heavy and ex-
pensive.

2. The bulilt-up roof meets the requirement of econom=-
ical labor since special skill is not required
for this type of roof. The large metal and
asbestos roof sheets are economical in regard
to labor. Slate and tile do not meet the stand-
ard for economical labor. The composition and
wood shingle roof require skill to prevent
leaking. The reumaining iltems of economy do not
apply to roofing wmeterials with the exception
of muabers seven and nine,

7. The bullt-up roof meets the regulrement of eco-
nomical design since the near flat roof is an
economical design in the use of wmaterials.

9. The flat roof eliminates waste spaces between
the ceiling and roof, especially 17 the ceiling
is attached to the roof deck. The built-up
roof is the appropriate ecover for a flat reoff

C. Safety

. Humber one applles to building design.
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2. For safety frow fire, bthe asbestos built-up
roof ranks high. WMetal, tile, slate, and as-
bestos roofs all are non-combustible within
themselves.

3. A roof of metal, slate, tile, or asbestos meets
the requirement to protect the school plant from
the heating uniti

Do Health and Sanitation
A roof ﬁee%s the requirements of health and
sanitation to the extent that it protects the in-
habitants from the weather. The insulating value
1s one advantage clalmed Tor wood shingles.
E. Flexibility
Flexibility of the building interior is in-
creased by a rigid frame which holds up the roof
independently of the walls. The built-up roof is
adapted to this type of roof which is normally
flat or near flat.
F. Expansibility
A roof’ of wood or composition shingles and a
built-up roof are better adapted to building ex-
panslion than other types of roofs in that they may
be joined to other roofs with little damage to the

existing roof.
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G. Design and Beauty
To meet the standards of design and beauty,
the type of roof and materials of the roof must be
selected to harmonize with the rest of the build-
ing. This 1s not difficult to do with a wilde

range of materials from which to select the desired

effect.
H., Durablility and Haintenance

1. A properly designed roof constructlon with an
appropriate cover will help to make possible
the economlcal operatlion of the school plant.

2« 811 the materials under discusslion, with the
exception of wood and composition shingles
have a short life in comparison to other types
of roofing materials.

3. A metal, asbestos, bullt-up roof, slate, and
tile meet the requirement of durability. VWood
and compositlion shingles, with the exception
of asbestos shingles, do not meeb this require-

ment.
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Tiis study wes ¢ neerred with desipgns and wmateriels
used in the construetion of school bwulldings. The purpocse
of the study wiee to analyze the different types of designs
and meterlals available for school hullding construction and
to determine the desicns and materials that wost nearlyv mest
the neceds of educsitlon today and in the immedlate future.
The study was divided into five chapters which are hrlefly
sumerized in the following peragranhg,.

Thanter T introduces the study and oresents the critical
necd for more and hbetter bulldinge to mect the educational
need of the increcsing sc col populetion. 'leny of the bulld-
inrs in use todey are Iifly years old. “'ore than helf the
nation's clties heve schools that sre overcrowded., Many
gschools are forced to have half=-day czesslons, perticularly
in the lower prades, & rerretoble conditlon that is likely
to inére&ae. Twenty={our per cent of the clties repoprted in
a notlonal survey that they are using et least cne obsolete
building which has ween ofl'iclally condemed w8 unsafe, une
sanitary, or otherwise unsuitable Tor school use. Uy the
school vesr 1953-5l, Texes szchools are expected to enroll

nearly & 2illion puplls in grades one through six -- an

133
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ineresse of about a third over the 19,9-50 school year en-
rollment, Studies by leading educational organizations have
indicated & need of spproximately twelve billion dollars for
a ten year period beginning in 194k, in terms of 1940 prices,

Chapter 11 1 concerned with the developnent of criteris
for deteralning sound school bulldings. The works of promi-
nent educators and organizations that have made a study of
school bullding were studied and the followlng standards se=-
lected as criteria for detcrmining sound school buildings.

A, Educational Plan

B, Heonowmy

Ce Safety

D, Jealth and Sanitation

B, Flexibllity

P, Bxpansibility

s Design and Desutbty

Ts Duraebllity and “aintanence

Chapter III is a discussion of desizgns and materials sulte
able for school bullding construction, The one-story building
is a distinet favorite in school building construction with
the advantages of ready accessibility to the outdoors, adequate
daylight and ventilation more easily achieved, elimination of
stairs and stairwells, flexibility and expendibility wmore
easily achleved, easy to lsolate nolsy and odorous activities
end concentrate certain sections for easy commnity use and a

much safer plant than a multl-storied building. The statement
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that 1t is a more economical structure ls a debstable one,
the economy denending on the availebility and cost of the
buildin;; site, eclimate, and the size of the bullding, and

the kind of =eterials used. Studies trat have been made seen
to Indicate thet the most economical structure to bulld is a
one-gtory, double lcaded corridor type building, The one-
story open corridor type bullding has many advantages and ape-
proaches the double loaded corridor type for economy. The

gn with interesting posge

Lo

raumd{school ig an experimentel desl
ibilities.,

Concrete 1z the only bullding materlal that has not
risen sharply In cost durlng the lact few vears. Iew doe
velopments in concrete construction nethods have reduced
labor costs, specded up construction, Conerete beams, jolsts
and calumns?are precast and delivered to the bullding site.
Light welcht ap-resates are used in the concrste mixture to
reduce the welght of beams, joist and roof and floor slabs,
Concrete bullding blocks and concrete tile and brick are
being used ineressingly in the construction of school build-
ings.

Brick and ceraslc tile are extensively used, the princi-
ple objection to their use helng the high labor cost of brick
buildings.

Wood 1is Stiil & popular buildin. nateriel and the cheap=
ezt type of construction for suall bulldings. The higher
insurance rate and continued =waintenance costs offset, to

some extent, the cheaper construction costs.
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Zlase plevs en incrcasing ecole in school mullding de:‘r o
and construction, Lar;er areas of plate glass and glass
blocks are Leling used to secure nore and better distributed
lizht. Plastic sheets and bubbles are being used to secure
light through the vroof. Clerestory and -onitor: windows are
used extenslively to sccure better liphting.,

etals continue to increase in use In school buildings,
ﬁtegl 1s particularly adspted to the rigld frawe type bulld-
ing which supports the roof independently of the wall struc-
ture. although metals are exoensive wall and roof covering,
they are light weight and durable,

Shapter IV 1s an annlication of the criteria to nosszible
degigne and materlials to sound school bullding construction.
The eriteris wee appllied to cach tyne of desipgn separately
but the materials were grouped eccording to thelr use 1o

the building structure and evaluated as a group.

Conelusions

The information obtalned seens to Justify the followe
ing econelusions,

(1) One-story buildings wore nearly meet the needs of
education than m&ltiwﬁtory bulldinge in arecs where asdequate
“buillding sites are avallable.

(2) "mlti-story bulldings should be of fire-resistlve
construction throughout the bullding to protect the inhabie
tants from fire,

(2) A wood frame bullding is the most economical type
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of construction for small school buildings, but because of
the higher cost of insurance and maintenance, this type of
bullding 1s not justifled from the standpoint of economy.

(L) The single loaded open type of corridor building
closely approaches the double loaded corridor type of struc-
ture in econonyes

(5) The one=story school bullding with individual classe
room entrances need not be of fire-resistive materials to
protect the inhabitants of the building from fire,

(6) The rigid steel frame type building that supports
the roof independently of the walls is & durable and esco-
nomical type structure and increases the flexibility of the
bullding by allowing the walls to be light weight curtain
walls that may be rearranged when necessary.

(7) Square classrooms are desirable and the construce
tion is made practical by the use of laminated wood and steel
beams, |

(C) lMasonlte, plywood, asbestos board, and composition
boards are economical and durable when properly used. They
permnit faster construction and reduce labor costse.

(9) Dy combining the floor and foundation Into one
structural unit, the concrete slab lowers the building height,
speeds up construction, and reduces the cost of labor.
Through this saving of time, labor and materials, the concrete
slab is a desirable and economical type of floor structure

for a school bullding.
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{1.) The econcrote flocr glebd 1o an econosical and effec~
tive wav of tying the classroom to the oubtdoors, a poartle=-
ulerly desirsble bullding feature for the kinderpgarten and

lower elenentary srudes.

"aterials

(1) Asphelt tile 1is & very satisfactory flcoring wate-
rial for clasurcons, hellweys, offlces, general surpose rooms,
and noesibly for pymnasiun floors fron the standpolnt of eco-
nowy, heautv, wearlng quallty and malntanence.

(2) "he punlce or cinder block 1ls an economlcal hullding
meterial but is too Jdifflcult to remove for a flexible wall.

{3) The buillt-up roof of felt and zgrhalt or tar covered
with slu; or gravel 1s the most prectical roofl covering for
£lat or near flet roofe of scheol buildings.

(1.} Yew deévelopments in concrete alxtures and construc-
tlon methods heve reduced labor costs, spesded up consiruc-
tion, and reduced the weipsht and bulk of concrete. Concrete
congtruction, which has heen the most expenslve type of
building may becore one of our wore econoulcal and practicil
types of bullding,

(2) Composltion wall and ceilins materials are produced
which serve the three surpvoses of sound control, insulation,
and decoration and are cohtalinible In & variety of qualities
to it the budpet.

{6) The use of lerce gheets of plass and plass blocks
to obtaln comfortable, attractive classrooms with an
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abundance of daylight and natural ventilation 1s not ex-

travegant.

Recommendations

The information obtalned seems to justify the following
recommendations:

(1) Since new materials and construction methods are
continually being developed, 1t is recommended that a peri-
odic study be made of these new developments and this infor-
mation be made accessible to the public.

(2) The school superintendent in most school systems
iz responsible for the bullding program; therefore, it is
recommended that a coursﬁ‘in,planning schoeol building be in-
cluded in the reguired courses for an administrative certi-

ficates.
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