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CHAPTER I

INTRODUCTION TO THE STUDY_

Purpose
The major purpose for initiating this study was to

evaluate the present uvsace of wood or wood products in the
one story lichiran school, thereby determining why these

products were partially or entirely eliminated from oresent

or future buildin~s and to assess the possibility of increasin~

thelr markets in the future.
It was evident that wood products had been larcely

replaced as structural framing and finish materials in this

field by competitive items from the various metal, plastics,

and masonry industries., But the validity of such 1nroads was
questioned since the competlitive industries produced a maze

of conflictine reports on thelr vroducts and their comnetitors!,
It was therefore deemed neccssary to discover the actual reasons

and lo~ic behind the selection of materials in various

comoonents of the school structure.
One detinite rastriction had been placed on the interior

usaze of wood materials by the State Fire l.arshal's office,
This action, in the form of a mandatory fire safety svecification
necessary for the Fire larshal's and subsequent state aporoval

of a new building, prohibited certain classes of combustible

materials, A further recstriction of wood as a structural item
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bagsed solely on the ovinion of architescts and school administfators
r barrier. e soundness of these actions

prasented anothe
what alternative,

if any, are faasible

was studied to determine
these lost markets.

for resaining a portion of

ortance of the study

Inp
The importance of this study gstemg from the increasing
needs placed unon the nublic educational system within the
dary

The enrollment in primary and secon

e from 1,380,939 in October 1955, to
seventeen per

state of iiichigan.

public schools ros

1,625,051 in October 1959. Thig re-oressnts &

vear 1955.
e 1,922,411 children 1
ei~ht per cent above 1955.

fnrollment pro jections

cent increase over the
n our publle

for the year 1965 plac
schools or an incrcase of thirty-
owinz this enrollm

The 1ncrease i

closely foll snt trend is the gubsequent
n the number

demand for housing these students.

en 1955 and 1959 repre
d on thiry children pé

sented a need for 11,000

of students betwe
r TOOM. Vot

additional classrooms base
only has the state constructed new buildinss and additions for
these new students but 1t must continually replace outdated
This combined requirement nroduces an ever present

t for puilding materialse.

o and including 1953 th

structures.

and expanding marke
e stete of

mrom the year 1955

million dollars for new cormlete

Michigan invested over 275
school buildings. This fisure oxcludes the costs of any
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additions to existin~ structures. Between July 1, 1958, and
June 30, 1959, another £3 million dollars worth of complete

new buildings were avoroved for construction by the .ichigan

Department of Public Instruction. Although these figures do

not indicate the value of naterials utilized in construction
1

they do present a measure of market size and potential srowth.

In contrast to this rlsing field of school construction

the products from the lumber industry used within school

buildings have steadily diminlshed. Prior to the influx of

one story scnools in ikichiran the majority of school buildincs

constructed from 1920 to 19/;0 depended on wood products for

various corponents., These structures were frequently multi-

storied, utilizing solid nmasonry or brick veneer and wood

Flooring systoms frequently used wood joistg,

frame walls.
Purther structural

subfloorings, and a hardwood, finished floor.
usace of wood was found in wall partitions and some roof

construction. The majority of interior walls and ceilinr~s were
then finished with plaster, Double hunz windows in verying

width combinations and heavy panel doors, interior and exterior
type, with a clear finish were typlcal wood products common

to schools of this era., An abundant disolay of wood trim

ltems and cabinet work elther in plns or hardwoods such as oak,

1
Devartment of Public

"School mrollment Study",
Instruction, ILansine, lLichizan, 1959,
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maple, birch, or beech completed these structures.

Althousn these structures were adequate and functional

there were certain disadvantases caus=sd by deci~n and construction.

Some of these faults were rectifled tarou~sh more efficient

usa~e and design while others were left unsolved. Varlous

naterials, construction methods and desitns not improved or

nroverly used, sradually decreased as favor iterns.

Followin~ World War II a ra»id 1Influx of new vroducts

counled with a trend toward onc story desitns created stronger
comoetition awons brilding vroducts. Influential individuals

within the school construction field were rniore inclined to

use nishly promoted new »nroducts to satisfy the increase in

educational swace requirements. This process has evolved to

the vresent status, whether justified or not, of lichisan
schools bein~ constructed of predominantly masonry, metal,

vlastics and other synthetic produicts with only tolken guantities

of wood »nrocducts. Althoush this situation exists today there
are seemin~ly gtill sufficlent gialities comion to certain

for proner school construction, to

wood products, sssontial oro;

re~ain portions of this market. The lumber Iindustry must

correct certain problens and chanze various misconceotions

but the notontial within this state alone should ovrovide the

necessary incentivse,

Preview of the Study.
The material within this study has been subdivided
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into three main catecories. An outline of essential nrocedures

necessary for the construction of a school buildin~ 1s 1included
under Chanter II,
initiated br the school administrative staff this chanter

Other esssntial grouns,

Since the majority of these actions 1s

will be centered on such activities,

such as architects, are discussed in the chronolosical order

by which the school staff calls upon them for th=ir sorvices.

The major function of this chapnter is to indicate at what time

and by whom materials are selected. Also cortain functions are

mentioned which will have an indirect bearing on this selection.

A pgeneral dlscussion »f gualities desired within a

school building material constitutes the second nhase of

writing and also acts as an introdiction to Chanter III. Iaterials

are selected for construction by the numbsr of functions or

qualitites they vosgsess and the extent to which they fulfrill

these requirements., In the field of school construction a

certain weisht has been placed on various proverties as a basis

for selection., This largely predztormines competitive

advantaces., The rclative nerit and basls for stressin~s these

certain functions are presented.
Chapter IV is a study of the comwonent parts within

the building and the materials selected for them. Tais will

involve competitive materials and the roasons for selecting
these items as onvosed to wood products or other competitive

non wood materials. The merits end disadvantazes of wood for
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each comoonent part are oresented to ascertain the reason for

the use or nonuse of wood and its future votontial in each of

them,

Limitations of the Study
This thesls was limited to one story school buildings

A gr:ater amount of data and ovinions

due to two major reasons,
concerning materials within this type of structure is available.

Furthermore, over ninety per cent of »resent schools constructed
in the kichigan area are of one story desizn. Those buildings

of a multi-storied arrancernent are usually constructed due to

a restriction of site size of exnense.

Secondly, wood nproducts are restrictesd in nearly all

areas of a multi-storied structure by para~raovh 7.1 of the

Fire Prosvention Secti-n in School Bulletin /112 lssued by the
State Fire lMarshal's office., The item states that "All
school buildings of more than one story must be of fire

resistant construction, with all stzel structural members

protected by materials which will afford at least one hour
resistance to fire'S Tais one restriction is based primarily
on safety during a lonmer evacuatlon tilme. Any study concerning

wood 1n these structures would be controversial and restricted

larzely to the merits of this bulletin.

2
"Fire Prevention Section 3chool Bulletin /12,
Department of Public Instruction, Lansing, iichican, 1959,
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This does not mean that multi-storied schools are not

functional in desisn or restricted to non-combustible materials.

1th fewer governmental

But the popularity of one story desi-ns w

restrictions on wood »roducts enables a niore thorough and less
controversial study. Purther rescearch should be conducted by

the lumber industry with a revort on the potential of wood

products in rnulti-storied structures.
All data collected for this study was obtained from

sources directly or indirectly related to the public school

system, But the problems of parochial and nrivate institutilons
are of such similar nature that a direct apnlication to this

report should be considered.
This study does not develop a detailed analysis of

school philosophy in the fields of architectural layout or

engineering desisn., Heating, plumbing, electrical design,

lizhting and room arrangements are discussed where direct

application to materials exists. Zach of these fields constitutes

an entire study by 1tself for personnel in the school

administrative or architectural fislds. DBut these areas do

affect material selection to the extent that rolative trends

are pressnted for a nore adequate correla‘ion of factors.

FPurniture and other novable 1teums within a school

building are only briefly mentioned. Here asain, the design,

construction, and arransenent of furniture within schools

would »nresent sufficient naterial for a separate study.
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Advantaeces of One Jtory Schools., Certain factors have

caused the one story dessisn to incrsase in ronularity in

idchizgan and the remainder of the United States.
Perha»ns the first and foremost of these reasons is the
elimination of stalrways in the structure. This reduces the

traffic consestion which usually centers in such areas and at
the sane time prevents a multitude of accidents from occuring.

Hovement of nhecavy t-aching aids or other naterials is facilitated

Stalrwars are exnensive additions

by one level of traffic.
of svwace requirements

in the bullding both from the stand»oint
and construction details necegsary for a fire safe buildine.
Zere acain, the safer and more expedlient r.eans of esress during

possible filre pressnts an advantage to one story construction.
“xcavation and foundation requirements for multi-

storied buildin~s are exponsive and tine conswuming 1toms,

The simplicity of one story foundations eliminates costly

'materials and labor which are often of a gsvecialized nature.

A 1lisht, simwle framing detall presents one iwore

econom’cal measure favoring one story scnools., Tais sliwlicity
ible d=2sign and the advantame of isolating

£ -
ii1ex

presents a nore

various units wiich may distract teacning arecs., The nroblem

of overhead noises in multi-storied areas presents an anoying

and costly item should the situatlon be correctasd,
nstruction but the

‘a0

These factors connadone one story co

rulti-storied building also has its advanta-es., zeconony can
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be realized in tnese structurcs mainly from a basis of land
requirements., Land availability and initial cost of city
property establish the rcason for multi-storied city schools.
Buildings will also heve a more economical heating cost ner
volwie of space due to a reductlon in exterior ceilings and
11

we snace, Tmensive ponof maintenance 1is also reduced by a

comnon cover for many classrooms,.

But when site considerations are of a reasonable nature
the other inherent factors of one story construction will
favor this type. This can be supported by the nresent poonularity

of this desisn throu~hout the stats.

Sources of Data and Treatment of the Rindinrs

Material for this revort was obtainsd by two mcans:
a search of current literature and a se~les of intervieus
with personnel assoclated with school construction. The
major object in both methods was to find information that was
directly apnlicable to school construction in lichisan. During
the course of research n» indications of a similar study were
evident,

Sourczss for the szarch of literature included the
lHichisan State University library, Collese of Zducation's
library, all prominent lumbsr industry trads assnciations, the
Tational School Boards Association, Ohio 3chool FPoards Associntion,
fsderal Security A~oncy, ational Fire Protection Association,

Underwriters! Taboratories and vorious manufacturasrs of oroductg
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utilized in school construction.

The majority of information in both libraries dealt
primarily with educational swecifications, studies of various
functions and theory of ediicatlon and school desisn., Althouch
this material was of little value due to its indirzct anolications,
one book on mnaterials was dlscovered wialeh contributed to the
revort. Thls text, "Saving Dollars In Building 3Schools”,
orepared for the Ohio State Board of Id:ication was a study of
school construction in the nzirhboring state of Ohio,
Gvaluations of various construction methods and materials on
the basis of performance and cost wsare the major contributions
to this paner. Informatlon on roof construction alternatives
was of valuz but ne~lect in couwarin~ wood oroducts with more
popular matericls in other co:mmonents proved to be a void for
this revort.

An evaluation of the Fire larshal's 3chool Bulletin [12
Revigion was aided by informatlon obtained from the various
fire vrevention orzanizations. The reco.mendations of thaese
or~sanizatlions has uadoultedly influcnced Idichigan's rulings,
The validity of such recommendatlons was in turn studied
throush various rerorts and interviews cond:cted throsuchout
this state.

Althourh a larce aripunt of information was obtained
from various lurber associations only a limited nortion was

used for this renort. Iany examnles of ths advantaces of wood
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ag used in school buildines were cited but their gp»nlications
to the state of Iidchigan were questioned, The South, West
Coast, and other misccllaneous areas in this nation may use

a predominence of wood products in school construction but
certain conditions, not found in Michigan, undoubtedly vnroduce
favorable markets. A strong industry influence in the lumber
producing aregs coupled with an abundance of materials and
economical transnortation rates create strong comvetitive
advantages. Other areas throuchout the country not having
these factors may slso vary in labor sunply and costs, building
codes and re~u:lations, or climatic conditions. It was
therefore necessary to sliminate such itens not common to
lichiran and to only use material that is not influenced by
econonilec or ~eo~ravhie foctors.

Fanufacturers of vnroducts which whruld be used in
comjunction with wood products wnore elso contacted for information,
Cost, application and various advantazes of c>rtain oreservatives,
vaints, and fire nrotective items werc of use to this report.

News items in Lansing and Detroit newspaners related
to school construction were collocted from the period of
December 1959, to Iay 1960. These items were useful for their
information and as an indication of productive sources for
future interviews.

The second and most immortant »hasz of research
consisted of a serios of more than fifty interviews with varioug
personnel renress-tine diflferent ohoses of school nlanning

and buildines, In each case, an apnointment convenient to
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the verson being interviewed was established by telephone or
personal conversation, Before the meetin~ a questionaire was
developed to act as a gulde for the interview, Since different
fields were sampled, the questionalre was altered to discover
the duties of the person, his obligation to school building,
and his opinlons and reasons for favoring certain construction
methods or materials. This guide for the interview did not
always delve into every area of lnportance but during the
course of conversatlon these it-ms would generally dsvelop
automatically., In <2neral, the vperson interviewed was
encourased to talk freely and the outlined gquestions were only
used to better guide the conversation or obtain comments on
points not mentioned. A simllar pattern of conversation was
dsveloped in each field of sampling and after a few such
meetings it was felt that all important items were outlined
on the questionairse,

Notss were taken durinc each conversation and later
transcribed to more lesible itcms and patterned chains of
thoughts. Purther areas or concorns to interview were mentioned
and added to a rostrﬁm of frirther interviews, In nearly
every case the interview with each person develoved into a
conversation lasting from one half hour to an hour or nore,
The conmenial and helpful manner of all versons interviewed
was somewhat unexpected since, in nany cases, this time

constituted a nonproductive area in their business schedule,
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In all interviews the author attempted to separate
opinions from more factual statements. General opinions
that did exist were evaluated as to tieir soundness and
associated patterns of thoushts were grouped from each
source of iInformation. Before the writing of the paper was
started, all interviews were groupved as to their source and
thorouchly reviewsed for useful data pertinent to each nhase
of the report,

Interviews were started by arransing apnointments with
various state officials in the Capital and personnel from the
Department of Iducation at kichigan State University., This
was necessary in order to recognize the general pattern
followed by school construction and the roles played by
everyone conc2rned. Influences, restrictions and trends of
bullding in this state were also determined at this time.

From this starting point it was evident that intsrviews
with school swperintendents, board umembers, architects,
contractors, naterisl distributors, the Stote Fire larshal,
Insurance azents, and other indir=ctly assoclated sources
would adequately cover the plamming phase and uncover rnasons
for various preferences in school building,

The schiool svnerintendent, or sneclal assistants in
the building and design departuent found in lar-er districts,
were best accuainted with the nesds and desires of their

district, and chosen as the best source of matsrial, This
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was substantiated by oolnions obtained during the initial
interviews and also after a few school board nerbers were
interviewed. Board meumbers readily adnitted that their
vosition did not place them in constant contact with the
district's needs as did the suserintendents or hls soeclal
staff members. '

Michisan has divided its school systams into four
classes and reoresentative samples of each tyne were made.
For reasons of co:venience, six districts of class four size
were sampled within a twenty mile radius., These districts;
Qkemos, Haslett, Iiason, Tolt, 7rand ILed~e and Williamston
represont rural communities, those with a small industrial
influence, and tyves acting as suburban arcas. Lansing,
Jackson, and TZast Lansing were the class three districts
samwled. Grand Rapids, Flint, and Detroit were intasrviewed
and represent the only class two and class one districts
found in lichigan.

Jince architectural firms have the rsroatest influence
on material selection, over tuenty sources were intsrviewed.
Aere amain, for rcasons of convenience the majority of the
firms were from Tast Lansin~ and Lensinc. But also included
Were nmen practicing in Tlint, Frand Ranlds and Battle Zreek,
The=e firms renresented solz o'mersialps, vartnershions, small
firms and larss interstate companies.

To auqment informatlon obtained from the architentural
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firms, various buillding :atzsrial distributors and construction
comranies viere contacted for interviews. The major iten
sourht was an estimate of local buildins costs tynical of
Michigan. Althoush some cost data was secured, it was felt
that a compoctitive status prevented this material from being
divul~ed by thess filrms, In addition, information on
advantages and trends of various materials was secured.

The State Fire liarshal was Interviewed to gain a
better understanding of recent material restrictions and the
reasons for adopting such measurecs.

The cooneration of various mewmtbers of the lational
Lumber lanufacturers Association was useful., Althoush
certain prejudices for wood constriction will exlst in fhis
type of personnel, their aid in »revaring a courss of inter-
views was useful, They too had realized the declininsg usaze
of this material and surmsested sources who micht explain the

reasons for this trend.
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CHAPTIER IT
PROCTDURIES A™D PSRS0INTEL INVOLVED Il SCYOOL CONSTRUCTION

The development of a sciwol building 1s a synthesis of
various skills and tasks preceding actual building from five
to ten years. The majority of these items are usually
accompllished during the twelve month neriod orior to construction.
Varlous functions;are necessary for proper develoopment to
occur and should follow a chronolonical pattern desi~ned to
have each following job devnendent on and aided by a past project.
The organization 1s the resyonsibility of the school
adninistrative staff with some supervisory and regulatory
authority exercised by the state. Whether the school district
performs these actlivities or an outside firm, the coordination
still remains with the adninistrative staff, Variations in
this planning do not devend on the number of steps to be

followed but on how thoroush each item is developed.

Classification of School Districts

Michigan has classified its school districts into four
categories based on a school census of enrollment of students
between five and twenty years of asze. Class four districts are
areas under 2,00 students and corposed of small azricultural
tovns or surburban disiricts of larser cities. Class three
ranges from an enrollment of 2,100 to 30,000 students such as

in the cities of Lansinz, Jackson, or Battle Cresk, Flint and
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Grand Rapids are the only class two digtricts, having an
enrollment between 30,000 and 120,000 students. Detroit
dominates class one district by exceeding 120,000 students.

Since population variles among the four classes of school
districts the needs for educational housing will also vary.
This In turn »roduces different methods of accomplishing the
school planning procedures. Although various methods may be
employed the same steps are still used by all districts.

This variation in methods 1s niost evident when comparing
class four districts with class one and two. Class three
districts are an intsrmediate tyne but usually follow patterns
similar to the larser areas., A constant demand for naw
schools in the larcer districts substantiates the establishment
of permanent planning devartments within the adainistrative
staff. The smaller districts will establish new planning
comittess for each new bullding cammaisn due to their s»oradic
and cyciic housing needs. Personnel on these committees are
coriposed of full time school emnloyees, school board members,

and hired technical consultants.

Cycliec Building Prosrams

The develovment of a school building within a sm2ll
district necessitates the establishment of a new olanning
cormittee for every pro~ram. When constructlon of the building
1s started the majority of tihe functions carrisd by the vlanning

comnittee are completed and the grouo ~ralually disbands.,
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Although each proaeram may contain some variatlons in pesrsonnel
the composition is fairly similar as are the duties and tasks
of each new group,

One of the key members in the »lanning committee 1s the
school superintendent., The nature of his job enables him to
be a orime source of information concerning growth of the
cormunity and its present needs. In essence the gunerintendent
coordinates all of the school administrative denartments and
usually has all of these srouns renorting to his office. ot
only will he d-~velop new school policies and »rocedures but
his link with maintenance and performance r~cords of existing
buildings will be of value. Information on other districts
1s also secured by his office.

.enbers of the school board of education constitute
another segment of the planning sroun. Tnese members are
elected officials acting as representatives of the community,
Primarily the board's first duty is to establish a cormetent
school administrative stelf. Once tals 1s accomplished they
then act as a ~overnins body on sich natters as school »nolicies,
exnansion ovro~ra:rs, and other dsvelonients., Drinsg a school
building prosran tiese nieribers may display partialities for
verious construction methods dve to their nersonal occunation,
Althoush these itnsus may be interjected for discission by
the sroup, lo-ical reasons for adooting such ideas or materials

must be nresented.
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Turther re-resentation from the comaunity riay be included
by selecting v»rominent, interested and beneflcial citizens to
act on the vlannins committees. Althous: this actlon may have
exceotional merit, few citlzens are actually willing to give
thelr time for such duties. Generally, this source of aid 1is
not used extensively in lichigan.

The opinions of teachers is valued for ex»nansion
orograms., Thelr main int-orest is in educational planning
of the new building., Such i1tens as size of rooms, building
layout, or swecial education facilities are nlaced before
teachers for their comnents and anvroval. This consulting
work 1is lomical since these are the vneonle who nust live and
vork within future schools., Teachers may have some ovninions
concerning verious naterials but they are more interested
and better versed on educational systems.

Custodians of existin~ structures nay be included.
Their 'mnwledse on the verformance of »resent buildinms would
act as a suvplement to the s:verintendsnt's material, Areater
efficlency in the oneration of a new plant may develop by
having the custodial staff participate in »lannins the buildine,

Various school nlanning consultants are receiving
arenter use and recocnition by building comiittees. These
oriminate from an cducational staff in the state rovernment,
a colle~e, or university denartiucent. Their major Tunction is

to determine what facts are needed for school vlanning, how
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to obtain these faets and their internretation. Further aid

is vrovided by planning educational systems and hosing of

g

thesse systems. A study of the educational needs in the
comaunity of Grand Lednse, ..ichiszan, was developed by the
Department of Zducation of iidchigan 3tate College during 195l.
This vro~ram evaluated the cormunity'!s school system and its
future needs, and then »resented sus=estions for 1its »nroposed
building orosram. The renort provided the Zoard of iducation
with a foundation to work from and »roved to be an impwortant
step toward oresent school syste:s.

The architect complet2s the make up of the >lanning
cormittee, Tils major function outside of the comuittee is to
design a structure which will adequately and econnmically
house the »nronosed ed 'cational system. To accomplish tnig
goal it is imcerative to have the architzsct working with the
committee on its educational specifications. In this way
he will be thoroughly acquainted with the thinking of the
groun and with all ﬁhases of the educational »ror~ram as it
1s developed., The majority of material selections are the
responsivility of the arcaitect. Ilewbers of the comilttee
realize that his training and exderisnce best qualify him for
this duty. In »lannins for buildings he will be of »articular
help in such matters as evaluation of existinqbulldings ang

site location.
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Tducational Plannin~ for the “chool 3uilldine, The

develooment of school policies and sirstesis to be used in the
new structure always precedes arcihitectural plannine duve to
its foundational aspect. In essence, the building iIs only

a means to house our educotional system and must conform to
these r2quirements. Forming the educational vrogram around

a building nlaces architecture before educatlion and defeats
the purwoss.

One of the 1initial tasks of the cormittee is to deter-
mine the educational needs or desires of the comniunity. From
this primary survey an official educational program is derveloved.,
Such items as the gmeneral purpose of the school building and
grours to be served by the building are determined.

It 1is imvortant at this stase of discussion to mention
the additional uses a school buildine may serve other tnan
daytime education., A larse number of commnlties are developing
adult educational and vocational training orozrams which nlace
added requirenents on school plants. Lany districts use the
school gtructure for a community center. One of the most
noted examples of commnity use of school buildinms.is found
In the Flint school district. Adult education, club meetinecg
and recreation groups nlace 52,000 children and adults within

their schools every nicht. This number exceeds the 37,000

e
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Gies, Joseph, "Flint Proves: It's Fun To Keep Fit",
Tals Yeel lamazine, May 3, 1959, p.b.
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daytime students. In vplanning its community schools, Flint
gives too consideration to community facilities. Fach of 1its
newly erected buildings contained a kitchen, auditorium, and
gymmasium planned with the needs and size of the nelizhborhood
in mind. Various other communities in lichizan are now developing
similar vrograms of placing this res»onsibility on its school
systenm,

Unon completing the official educational oro~ram, the
area to be served by the new school is established. This is
then tied with the community's long rangse cdicational prorram,
The future neecds of the area are estinated and orooosed
schedules for future develo»nment are establlished. Flexibility
of the structure will be incornorated into the final plans
for these extra burdens »roviding cost 1s not excescive.

Once the grade level of children 1s established further
refinements are necessary. The extent of sneclal services
to be included are discussed. 3uch itenis as socclal rooms
for speech, art, rnusic, and athletics are considered. The
merits of libraries and aditoriums are weished in relation
to the desired educationsal system t> be daveloned.

Throuvghout the entire educational vnlanning procram
the financial capacity of the community determines its
decisions. The bud-~et will be the final detsrminant in the
selection of any educational system and its housine scheue,

The actual amount of money and the purposes to waich these suag
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will be used are the most influencial items in adosting any

plan, bullding, or material.

Arcitectural Plnngigg of the School

Selaction of the Architect. After the board of

education hag decided that a building pro~sram should be initiated,
one of its first tasks 1s to hire a qualified architect., This
will enable his exnerience and knowled~e to be utilized

during prinary plannin-,

An architecet 1s selected on a basis of reputation, his
availivility for consultinz services, and nrevious buildines
he has designed, This Information is usually sathered by the
suverintandent in such foris as qusstionalres directed to the
arcnhitecctural firm and to his past clients and from a study of
his past work. Once selected, the architect becomes an
Intesral part of all committees and comalttee work an integral
vart of vlanning., Selection at an carly stame is therefore

imrerative.

Selection of the Site. An early joint

resdonsibility of the architect and other nlannin~ members is
to select the site for the »ronosed dbullding, In most cases

the site has been sccured by farsishted school aduinistrative
and board actions. This is usually accomplished from one to
ten yesrs nrior to tne bullding for recasons of economy in

Ssecuring such sites while they are still ia an undeveloned

state, Should alternste varcels of land be available for the
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proposed bullding the best site 1s selected in terms of the
educational goals to be accomplished and its commatability
with the actual building.

Preparation of the Drawings, As ideas for the

educational system are formulated, the architect gradually
evolves a schems of layout. Final determination of the
educational s»necifications may depend in part on architectural
designg necessitated by financial restrictions. Prequent
cormittee approval on various alternative d-signs 1s essential
for preliminary work.

The oreliminary plans constitute the most vital stage
in the evolution of building plans. In these initial studies
the architecﬁ must solve all of the major problems that
confront him, and determine the scheme or layout of the building
and future extensions. Vorliing drawings are merely a develop-
ment of the preliminary drawings offering a study of detalls.

During thls period it 1s the responsibility of the
architect to recommend the type of construction and the materials
to be used. He is ugually abreast of new develooments and
materials in the construction field and of their relative
merits, UlNearly all communities that have not had r=cent
experiecnces in school construction will place complete dependence
on the architect for correct material selection. WHven districts
that have recantly constructed school buildings will often

place entire confidence on the architect's declsions. Various
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objections or preferences to certain items may be presented
to the architects but these svecifications revresent a minority
of the items. In general, class four districts and the
gomewhat smaller class three dilistricts rely upon the architect
for the majority of all material decisions.

Approval of the Drawingss., The architect must

firgt submit the workins drawing and specifications to the
local school district for avvroval since they are held rssnonsible
for the building prosram., lext the plans and the written
approval of the loczl district are placed before the lichizan
Department of Public Instruction. Tails department will determine
the adequacy of the plans in accordance with the provisions
of the S5chool Buillding Law and such other measures as efficlency
of the site, educational usefulness of the bullding and
health and safety standards. Often to avoid confusion, the
préliminary drawinss and outline specifications are also
submitted to thils group for supggestions which misht be
Incorporated on the working plans.

The major restrictions placed by the Department arise
from the School Buildins Law. Thais messure, Act 306 of Publie
Acts of 1937 as amended, vlaces certain performance standards
on the basis of inducing safety within the structure. A recent
revision from the State Fire liarshal's office, iacoroorated in
Bulletin 12, sets forth the mandatory fire safety provisions
of school building construction. lot only are severe

restrictions placed on combustlble materials in multi-storied
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structures dbut several areas within one story imeiibers are
also barred of such items, 3ince it is not reauired by law
that the State Fire ilarshal's office an»roves pnlans and
specifications the Denartment of Public Instruction will
act In theilr place on plan aporovals, The Fire larsnal's
offlce is required, however, to insvect each bullding twice
during construction. Ons inspection is made of the bullding's
structural franing and the second on the comnleted building.

One other annroval is required from the Department
of Health., Usu:ally, this will be made by the County or
District Health Department and will cover such ite.is as
sanitation and food handling facillities,

When the final anvroval from all arencies 1s obtained

direct actions toward building may be undertaken,

Financing the "ew Bullding. Since the means of

handling financial matters may be of a flxed or varied neture,
actual planning of tnis item may occur at various ti.es in

the prozram. In rmeneral, the concluding steps of the building
process involve the immlementation of the »ro~ram throush
adequate firnancine of the required school facilities. It is
Imortant that g1l of the necessary lezal steps be taten

throuchout the antire nlannin~ neriod, and this is varticularly

School bnilding consgtruction in Iichiran is financed
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for the most part in one of three ways: (1) out of current
tex receipts on a pay-as-you-go basis, (2) from currsnt tax
receipts which are accumulated in a bullding and site sinkineg
fund, or (3) by borrowing rensy throush the issuance of bonds,
In the first two methods, money 1is derived from special taxes
nlaced on the cormmunity. To adequately cover school expansion
by this means it is necessary to have an area with considerable
taxable wealth or relatively small and cyclic needs for
school building capital.

The more widely uscd method in this state is the
issuance of bonds. All districts financing buildings by this
method are required under the lunicioal Finance Act of 19)3
to incornorate correct le~al procedures such as seeking
councll of a certified bonding attorney.

Of nreater sisnificance is the need for vhe cormmunity
members to certify this indebtedness., OCltizen's an»roval
will require the circulation of information concernins both
educational and bullding proposals. This need must be presented
in such a manner as to assure the citizen that funds use
are for a valid and logical purnose and are accorrplished in
the most efficient manner possible. The architectural firm
may formulate a brochure or vhamplet on the educntional and
building detalls to accomnlish tis purnose.

Rejection of t:e bond issuc durin~ elections will

require various alterations in the v»ronosed structure in order
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to comply with a tishter budget. Such changes usually occur
in the form of eliminating special educational rooms and
naterials, reducing space requirements or the substitution of
cheaper building materials. To avoid this possibility,
accurate budpget limitations during planning should be enmnloyed,
followed by an effective method to thoroughly acquaint the
public with the purvose and rethods of the vroecram,

After the bond issue has been passed and funds voted to
retire the bond accordins to a schedule, the board of education
should advertise for bids on the sale of the bonds. EHere
again, the architect and the school administrative staff should
produce and effective method of vredenting the necessary
information to prosmective bidders. Dids are collccted and
those that present the lowest cost to the district over the
entire period of indebtedness are usually accevted,

Construction Procedurcs. The relative infrequency of

ma jor material decisions during the construction phase, reduces
its importance for this decislon. TFor the rost part the
contractor's major function is to construct the vronosed
building in accordance with svecifications and drawincs
nrovided him by the school district. A brief outline of
various obligations submitted by the olanning committee and
architect should suffice.

The initial item to accormlish before construction can
Proceed is to disseminate information on the »ro»nosed building

for the consideration of various construction firms. An outline
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of the tyve of construction, location and time for bids to

be subaitted is essential. This information will be carried

assoclations., Concerns tnhat are iInterestsd will indicate their
desires by requesting a copy of snecifications and working
dravings.

Sealed bids and a cartified bond covering the bid ars
subnitted to the board on a vredctermined date. The job 1s
avarded to that firm having attained the lowest, r=asonable
bid.

Once the »roject has been started, suncrvision of the
construction will be necessary. The architect will pariodiecally
acconnlish this service., The purnose of this function is to
assure correct interpretation of the pnlans and soecifications
and to avoild any substitutlon of materlols or methods of
construction. The denmree of exverisnce and reputation of a
contracting firm counled with the comnlexity of desisn will

determine the extent of sunervision necesssary.

Variation in Procsdures Corrion to Lar~e Districts

Due to a continuous dsmand for new school structires,
the larser Alstricts throughout this ctate have dsvelovned
specialized devart.isnts within thelr ada’nistrative staffs,
An incrersed bud~et allotment nermits these additions.,

Althourh costly, in the lons run they prod:ce ~reater efTilciency
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in planning and subssouent economical results,

This efficiency res:lts from having the various
departments contlnually meecsure the nresent status, proaoress,
and alterations occurring in their areas. Community exnansion,
school policies, school layout and design, en~ineerine, and
architecture are a few of the various departments found in
larger school districts. These personnel work under the
superintendent and thereby allow thls nmen to devote more time
to decisions on major policies.

During the educati-nal planning staces, districts such
as Detroit, ¥lint, and Grand Rapids will eliminate citizens!
cormittees, teachers, and custodlans and only make limited use
of the board of education members by chansing their function
to that of an anproval board. Preliminary educatisnal
snpecifications will be cCevelovned by the districts! teochnical
departments, school consultants and the superintendent,

Class three areas still maintain board menbers as an
intesral port of their cormittees. This 1s due to the fact
that class three districts re)rcsent'a transition bstween the
giialler and larpmer school svystems and have limited their
degree of srnecislization to various assistants to the super-
intendents.

Architsctural repressentetion is still utilized on both
planning committees to enable better coordination betwsen

education and design. 3But due to the snecialized study of
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materials and construction the architect may have certain
standards set before him, These standards, written or oral,
may moention actual rnaterials desired or rejected by the district
but more often are sst up as ner’oriiance codes. Althnush these
standards often varallel certzin state restrictions and
sugzestions, the greater volume of materlal renrecsents valid
information derived from past exveriences. In no way do they
discourage the uge of new products wnich the arciitzct nay
sugmest., The hiring of an architect indicates their desire
to incorporate individual design wlithin each structure,.

Until two years ago, the city of Detroit had only used
privete architzcts as a source of drafting sk.1lls. The najority
of their buildings had incornorated a 1930 vintasge style of
architacture which was develored and used by their own staff.
In awareness of advantares gnined by other districts using newer
nethods has caused them to change their currsnt buildines
prozram to one tnat utillzes all s’tills of »rivate architectural
concerns., Certain psrformance standords are being developed
but will be used only as a ganeral outline.

Grand Rapids has gained mich raspect from varisus

4
T

arciitzectural firmgs by establishing a conclse statement of
desisn standards. This was formulated in 1951 by a Collaborating
Architsct's Committee comnosed of seven firms winich were to

share equelly in Zrand Ranids multi-million dollar school

8Xnansion vro~rom. rronosed deslian standards which would meet
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the rcguirem:nts and deslres of school administrative staffs
were doveloped by arcixitects Jor the use of arciitects. The
results of this promram are staoted in a recent revision of the
original standards: "Concrete, factual results are now evident
in this unigue vpilot exveriment of close collaboration bhetween
seven architectural firms for overall stand-rdization of a
multiple school building vrogram. It apnears that actual
economies have been effected; riaintenance costs held to a
minlmum and a reasonable uniform esthetic apnearsnce realilzed,
yet flexible enough tolpermit each architect an individual
characteristic touch."'L Statements from thls source concerning

qualifications for mnater’als will be used in other portions of

this paper.
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One other area waich larger dilistricts have imor
is field suoervision of the congtruction job. This has been
deeried necessary throush errors ol the contractor and the

tect., Trequent atterpts on the vart of the contractor
to substitute or onit certain materials has caused the

sehool district to »Hlrce thelr own sunerintendent on the job,

=

nis person usnally is a full time aenber of the district

=i

aintenance staff.

. Builzema, Renjamin J., "Reviged Desisn 3taondards for
flementary 3chools", 3Board of Hducation, Grand Ranids,
tichinan, 195,







-.istakes on workinn drawin~s or snecifications may

cause further need of a surervisor. One ~:
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neral arca in
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which school authorities find fault with the archnitect 1s a

failure to s»ecify thoroush information on material installation

nishing., Often, failure of these iteums may not ba
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caused by the riaterial itself but traced to immroner
installation. Althoush these may be due to neclect on the

controactor's part, adeaquate dztailing is of »nrimary immortancs.



CIAPTZER IIX

TE® PROPIRTIES OF SCCOL ZUILDING :ATINIALS

are d~sired of the materials used as structural and finish
ltems. The cormmetitive advantazes of a material denends to
a high de~ree on the nwiber of qualities 1t may contain and
the extent to which it accompnlishes these factors. urther-
more 1in school construction thasrec are individual characteristics
and problems common to these structures which place varying
welshts on the qualities of a building material. This in turn
is arain varied by the veople intervreting the nsads of these
public educational buildings. Such peovple, whether sunerintendent,
arcnitect, fire marshal, or school consultant, finally arrive
at a system by which they will evaluate materials,

Al”hough such systenms are mnade in the best intsrest of
the school district, the accuracy of wei~hins or classifying
the qualities of a material may be questioned, A tendency
to allow such factors as personal oninion, industrial vromotion
or inadequate information to influence decisions will sxist
with the final outcome of some qualities bein~ stressed too
strongly or others not even considered. The dynanic status
of our edueational systems prodices many new concents and
changes which also should bs constantly evaluated as to

their effects upon materials,
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In evaluating this means Tor selscting materiasls it ig
evident that unfair considerations do exist but for the nogt
vpart this system is a sound basis for determining which materials
are best suited for school structures., oog prodicts have
suffered losses in school construction as a rasult of these
standards. A few corponents have received unfair Judement
because of the Improper stressine or aualities not common to
thess itams. For the most part, wood nroducts havs decreased
either due to a lack of information concernin these items or

to a lack of sufficient qualities necessary to condone usaze,

Initial Cost of the liaterial

The problem of providing ammle space at a low initial
cost orodices one of the createst »nroble:is for slchisantg

school system, Restrictions »nn buildines funds counled with
t

costs per square foot to be at a minimum, This monetary
standard will be directly related to the cost of various
Mmaterials, School districts throu~hout the state are constantly
dem~ndins the selsction of materials which 711l adaqguately
enclose a premium of snace at rcasonoble, ~enerall-r i
costs,
I'ot only is thers a problex to rediuce this initial

Payment but secondary co.mplications also ariss during attempts
to have the taxpayer aporove these expenditures. 3Should

. o 4- 3
sinting funds bs used, the initial action of lavying certain
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taxes for this purnose will still require the voters! aporoval.
But riore often bonds are used and the votors! direct apnroval
of each building 1is required. TZven with full inlormetion on
all the prospective bulldincs assets, the initial ammunt of
indebtedness 1is still a prime determinant of o bond's
acceptance.

A reninder at this no'nt concernineg value 1s Limortant.
Tnitial cost mey be of ~reat irmortance but at the anue time
the guality of construction should not be neslected. Talse
economy tiroush the uss of cheap construction moterinls will
only result in *hse need Tor increased swis at later dates due
to repair, refinishing or replaccment, It is wr~cd that

tricts obtain economy thrsusa the rational sclectlon and

12
2

d
use of materisls nossessing sufficient qualitiss to uerit
thelr usa-e.

With th constant concern over .iometary limitetions

[5
5]

it is of interest tn n-te the consral trond in cost of school
buildin~ construction in relotion to other increasino costs,.
In the »nast twenty yveors ths cost of school duildinms has
increased 1507 whersas the cost of 2ll other Dbulldinms

nY¥o)
P

averacged 2107, A listv of other increases during this doriod

"3
e

are as follows:

-~

Jeneral construction 275%
/",’

Home constructlion 2257
struction 2007

ilaterials and counonsnts for con
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Autoriobileg 2007%
Skilled labor 220%
Comron labor 330%

Althou~h thisg study by the Anerican Association of
School Adninistration is an averanse of the entire nation it
1s quite evidont that the State of viehizan is a2lso obtainin~
economical use of its school anbropriations, Between 1655
and 1959 the average cost of construction fop commlete school
buildings in Fichizan fell from %$15.08 to 313.50 on a square
foot basis. at the sae tiie the area oer nupil rose fronm
51.7 squars fest 1n 1955 to 106.0 squars f-et for 1959,

T™is treand of obtaining greater usage of school
investrionts nay be attributed to functional desisns and the
pProoser selection orf materials. Constant thought towards
économy, enforced and »roduced by bud-et raostrictions, has
bresented the tax-vaying communities with structures that

Incoraorate lmproved educational facilities and feasible costs,

Divisions of Initial Cost 2aterial. laterials costs

are divided into tae initial cost of the meterial and the

subsequent arlounts requirsd to install the

Initial ¢ost variations, the cost of the uaterial will rizasure

to some derrea the guality of construction and commosition as

}_h

in, it

Comarad to other similar items. IZlere a~ain, S necessary

. ° 1~ VA~
to determine how well the itom will function and the lensth

iten., “hen cnsidering
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of time it will be serviceable; be it a window, roof component
or floor coverins, Other considsrations to take in account

when comparing items on a basis of cost are the number of

D

functions the materisl may acconplish, Tae total cost of
accomnlishing two or more functions with two or more materials
rnay substantially exceed a seemingly hish oriced material
which accomplisheg a number of requirements,

I1th the ever 1increasing cost of labor it is essential
to mive this-item proper consideration when selectlinms various
materials. The cost of installation may be cdivided into
quality and quentity factors. ~uallty will a»»ly to s»nacialized
trades or machinsry which will be required for a certain
construction phase. These 1itens are nronortionally hi-~her
in cost and often require careful coordinstion of activitles
to insure a continuous flow of construction. Specialization
usually indicates a scarcity of such trades and eguioment due

to supply and douend factors. It 1s esscntial to »ronerly

tivities on a job

|-

H

plan this work to fnllow the pattern ol cc

or =2lse wasted and confused time may occur.

d in

[0}

Mantity rofers to the ruanont of labor involv

construction., "he merits of »Nre-asic..
2asily installed itens have de cloned incrcased us~e during
the »ast ycars of rising l-0oT crsts. Tuch materlals also

.4 < a B ) L4 ~ K P, 9 '3
eliiinate moor qrality installation by substltutiny standardized

factory orocedures. Althoush factory finished ltems nay carry
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.

a higher initial cost their savincos in installstion may
place them in a more cowetitive position,

One Turther consideration recarding labor is the number
of various trades necessary for the comolete installation of
an item, Ilumerous trades -re not only exvensive in total

but prz2sent a »roblem in coordination of avtivities,

Problems Arisins from Cost Anclysis. Durins the course

of study necesgsary to complete thlis reoort considzrable

effort was made to detsrmine actual costs of various building
materials, Tstimntes were sacured but not in ansunts anticlnnrted.
Althouszh the commatitive nature of sorme firms »rev:nted the
digsemination of such information, the major rsason for this
Dartial void 1s attributed to the characteristics of the
construction business. Archit:cts and contractors stressed
that it is extromely difficult to accurately comvare naterial
costs by alternote bids due to the individuel characteristics
found in each building., ‘uch characteristics will not only
vpresent varleotions in cost bstween different structurecs but
hey may also favor or disfrvor certoin materinls, An oxample
would be excesslve soans in a bullding causing incrceased costs
for extra structural sudvort or their prohibiting cartain
items only available or practical in shortor lengths.

In addition, the quantity ordered will nresant variationg

l-l'
i~
1~
]
3
o

in cost. Discounts and wholesale oricing u zsent varyine
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costs in the same material ordsared in different quantities,
Certain manufacturers will olso establish various nricing
nethods to oromote a uore competltive nosition. Retall pricing
may be a basis for comnerison but will not always hold true
for volume orders,

Another factor =»reventing accurate comparison of costs
is the cyclic nature of the contracting trade. Com>ctition
during ebb periods may reach the extremes of bullding at cost
whereas six .wonths hence the demand nsy allow lush profits.

To compare structures with their included materials built
during such extre:mes or even d'ring various transition »neriods
would vproduice a maze of inaccuracies.

This is also evident in the materials manufrcturing
industries. Althoush for the most part these industries are
relatively stable in thelr supply and demand cycles, some
variations will cause the product to rise or fall iIn cost.
lore drrcstic veriods ar= evident during strikes and other
shutdowns in production. Costs and sunvly ol iieterlals connot

then be talzen as averase conditions for coaworisons,

Amortization of the Initial Investient. Another iiortant

1Je
o
l-..
)

=
l.l-

conslderation in denlin~ with Ini nvestaents will be the
amortization of the loan or other real .iney paid Tor interest.
Althou~h thig factor may be considered as a senerate determinates

of material selection, for nurmosecs of this ranort it shall be
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treated as a product of initial cost. The cost occurrsd
over the veriod of a loan is directly »ronortional to the
initial investment and nroduces an extra burden on premiwum
priced maeterials, It 1s then necessary, in the actuasl selection
of materials, to have assurances that the amount of scrvice
and qualities of a product will justify not only the initial
investments but the rssulting amortization. At present, the
averaze rate of assessments azainst lichigan school loans
averszge between L% and 5§ per cent. Since Il.ichiran school
districts usually obtain loans on a twenty to twenty-five
year basis the aumortization of material investuments will
only cover this period and not bo involved in ths entire 1life
of a building.

The cost of loans will also affect the s»lection of
materials on a basis of maintenance. Tnls will be discussed
in the n-xt section of this chapter. Primarily it involves
the commarison of initial costs in commetitive materials and

neir resulting aiiortizations with the savings rsalized in

jvo]

reduced maintenance costs within the school's 1if

o

tine,

saintenance

For nurnoses of thils rejort maintenance of matericlg
1s used to desi~ncte the cost of labors eixpended on materials
after installation is commleted. Tals will include such

functions as cleaning, rofinishing, rsvairins or rezlacing
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and can be considered as a basis for measuring the service-
ability of an item throughout tae life of the school structure.

An increasing demand for a ninimum of maintenance in
bulldinzg materiols has placed the importance of this factor
on par with 1nitial cost. Actually, these two features are
ma jor coroonents of total cost. In the past there was some
tendency to disrecard maintenance costs and to only stress
the initial costs of the structure. This was due to an
urvent need for a lorge gquantity of educational space which
did not stress the quality features. Dollar and cent values
obtain greater sienificance to the tax payers when presented
in a lump sum than do the merits of future savings at a later
date. Therefore the school districts presented the public
with low initial costs in order to obtain approval and they
would thereby disregard the future maintenance expenditurss,
The "hilddon nature' of maintenance costs also allowed t-:is
de-emphasis. liainternance costs are usually paid for Trom the
general onerating funds obtained througn ysarly taxation,
Althouch taxation must also receive the community's aporoval
the tendency to lwip all ooserating costs tomether considerably
rcduced the actual importance of maintenance.

owever, durins more recent yvears thore has been an
awareness of rising nmaintenance costs that are c-ntinually
b2ing assesssd a~ainst buildings during thelr life cvele,

To compensate for this, school supar ' ntendents and arcitects
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now think in terms of the total cost as develoved by school
buildings.

“ven thoursn the pnersonnel affiliated with school
planning are realizinzg the lmmortance of total cost there is
still a problem of ed:cating the »nublic. Freaient rejsctions
of bond iscues are often the cause of the nublic's Cailure to

understand the assets of low malntenance construction.

Schools that are built are beinsg further critized with comaents

. - i .
concerning their "luxury" or plush appcarance". iaterials
hat are initially rore exnensive in cost and aniearance are
often those that retein thils anrearance with a miniaum of

neintenance.

Continual lnintenance. The wrocedures ~~cluded within

tris term are items such as »aiating, rofinishins, clsaning,
warinm, weshin~m, and other convinual custoilal services,

Tae continual nature of sucy costs accummlate to a lar~e sum
over a veriod of years. Cost in tais cose 1s comyosad of
materials used and the labor expended. In the majority of
cas2s the major cost will be for labor. i.aterials usvally
cormmrose only a small fractlion of ex»nenss. Tlot only is labor
costly but the avnolity of such servicss is often at such a
low level that school districts try to eliminate 2ll
naintenance solely on this basis. TLow calibsr mcintanance

dresonts both soor annearance 2131 a nesd for frequeont resetit

i

SN
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The ext nt of the-e maintrnance functions are not
always directly r=lated to the tyoe of naterial but :ay result
from atiiospheric c¢ndltions, clinate, or hirinan occunancy.
Rain, dirt, heat, cold, or moisture vanor will exist under

L
o8 are

normal conditions and nany ol the meintenance cos
attributed to these itons rather thon to the materiels,

But the elenents and occuvants will act uvon materials
with varying results, The ability of o material's corrosition
or surface structure to elininnts mointenance »rssents a
distinct adventage. In sone caszss maintenance 1s not only

.

costly but results in the materials wesarin~ at a fzster rate.
J

R2pair., Repalr 1s an effort to correct dorecme resulting

.

from harsh treatmont or misuse., linterials are jud~ed both
oy their ability to withstand such »nunishment and the ease
by which renairs may b2 made. Items waich either rosist
such trzatment or do nHot re-dily show the rosults therefrom
will find wice usare in heavily used arcas of a school bilding,
Such matsrials are desired for walls, floor coverinss, existing
areas, and verious tynes of furaitire,

A second consideration should b2 ~iven to ths type of
repairs necessary to correct danaved I1temns. Low cost is

r
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alized when a minimui of time and variety of trades are

2xcended for such ropairs.

Renlacement., The [inal rogsiults of excessive dama~e or




continual ninintenance nay be the renlacerient of the item.
Deterloration by the elenents to a stase vhere incrdequate
service and ep»nearance result will also raquire ronlacenment.
Seldo:ms is the job confined to2 a small area and the cost will
cenerally be conslderable. Although renlaccnent is usually
expensive, 1t may be nmore =scononical in the lon~ run than
trying to suffics with a serices of small scale rcvair jobs,

raterials that will outlast others frequently prove
to be nmiore econoriical over their life span than those costing
smaller initlal amounts. The cost of revnlaceament will also
be reduced if the item is stoclzed locally is of standard
dimensions and requires a minimua of labor.

Duoroper casurerent of ialntenence. Current trends

placing greater emphasis on meintenance have also produced
over-ermhasis of *his itzm and incurred inaccuracies of
measurcrient, Iaterials that are lnown to regulre reavplication
of finished coats or certain installation procediires are
freaquently éliminqted without ~iving consideration tn the
actual costs involved in such oneratilons or the other qgualilties
vhich the itens may nossess. Suecn over-e.pnasis of this
function is further counlicated by coumaring limroved naterials
with oldsr naterials which did require an excess of :aintenance
caused by imnroner desisns and manufacturing orocesscs.

Another fallacy ascociated with the coumarison of

materials niaintcnance has been the tendency to accednt without
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question all claims and guarantees stated by the manufacturers
of new »roducts. Such claims are often unfounded or based upon
accelerated testing that does not accurately measure the itemns
true resistance to all factors. When applied to the school
structure many of these laboratory tested materials will not
hold up for required neriods under the actual conditions of use,

Both of the above conditions can be remedied during
planning, The first condition of over-emphasizing malntenance
and inaccurate comparisons could be romedied by the olacing
of correct information in the hands of Jersons selecting
naterials, In other words, the major fault lies with the
manufacturer not being truthful about his material. Laintenance
may be over-emphasized to such a degree that other advantages
common to a neterial may be completely overlooked during
szlectiong. This may be rectified by proper vromotion that
presents the entire stor& on the item inclusive of its required
maintenance., BPBut in this way certaln advantages may also be
presented for a more fair consideration. Other inaccuracies
will result from improver installation or usaze of the material,
Frequently materials requiring certain prereguisites for
proper Ingtallation are put in place by unskilled, careless,
or hurried workien., This may result from ne-lect on the
bpart of the contractor or inadequate detailing and snecifilecation
by the archnitect., The resulting poor service is then blamed

211y on materials. Such fallacies are additional competitive
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advantages favoring the use of preassciibled iteiis wnich
partially eliminate the vossibility of voor installation.

The second fallacy is due to inaccurate information or
poor methods of testing and is best remedied by requiring
positive proof of guarantess before incorsorating the material
within the school structure. Cirrently, more iichigan school
board committees are requiring thelr architects to oresent
exarmles of new materials ~hich adsgquately vrove them capable
of full service under conditinns similar to those found in
their areas. Siould none exist, the manufacturers will be
required to assume all resoonsibility for the material

providing apvlication is correct.

Architectural Reacuiremesnts

The ranid chan~es which occurred in our educational
systens within the past years and those which will continue
on into the future slace different reguiremants unon the school
buildings., “Zuch trends are develoned by our educators in an
attempt to utilize better met-~ods of teaching our increasing
population, In turn this transition will require the
architect to develon a building that will fnction »roverly
while adequately housins the student body. Alth-ouch such
prersquisitss place certsin rastraints on desisn th2 svaluation
of varinus layouts sradclly sroduce an optirmm solution or
series of solutions. Since tinls orocess of evolution isg

nNecessary the architectural field is aluays behind the






18

educational field. DBut throuch cooneration of efforts the
gap between ideas and reallity is lessened.

During this transition the requirements of building
materlials are also continually chancine., To some extent
older i1tems are raplaced by newer materials which may more
adequately fit the needs of new structures. In other instances
he materials themselves are still sound but recauire new
desiesns and treatment. Whichever the case may be it is
evident that procducts as well as designs rmust mest the

future requirements or else sufrer the fate of renlacement.

lexibility. Rapid transition iIn the school systoms

have caused the school aduinistrators to recalize that a rigid
structure that 1s not capable of incoroorating new ideas will
soon be outdated. Since the average life of a school bullding
is estimated at fifty years it is nossible to have an antique
structure that acts a2s a detriment to the school district.

To reduce this vossibility there 1s now a crowin~ tendency

to hrve the entire interior ol a structure cormoscd of :iovable
partitions incorvworatinz a :modular layout,

The chan~es vhicn are of ~rowins concern to =d.cational
buildinqs are the verious rooxa arrangenents to facilitate
different course material and presentation thereof. 4An
increased nwmiber of students may require mass lectirs svstems

and nrovner room snace to facilitrte such delivary. ‘he extreme
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of this condition may be supolementing negss lacture with
further instruction of much sitaller ~rouns on a ilore porsonal
and inforial basis. Various courses are also requiring
different sized rooms and swmace for siecilal eaquipment.
Science courses, sveech, the various arts, as well as manual

ning are develovinm in irmportance and require snecial

}JO

trea
arran~emont of space., The elementary schools are still
relatively steble in their method of teacing but the future
may even see snecialization of courses in these buildines,
With this Hresent novement in systems it is difficult
to vredict what bul’ding, if any, will Tinclly evolve as the
major solution, School administrators now stress that their
buildin~s should insure the ability to incoroorcate any
advancements in edu:ation. Althoush such chanres may be
advisable thers 1s still a tendency by the tcaching »nrofession
to resist chanmes and remain with past methods. This in turn
presants opvosition to new tyves of buildings.which do not
utilize flexible dnsirns. Arcnitects in kichigan have stated
that such conditions do exist and »r=sent barrizrs to thair
ideas., There hove also been buildinzs constructed in this
state at additional costs in order to incorrnorate flexibility
but the structures still remain in their original desicn,
The most feasible solution to such vproblems 1s to have batter

dlssem’nation and und:rstending or educationzl oroblems

within the school adninistrative staffs.
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The initial cost, installation, and other reguirements
of design necessary to incorporate movable room partitions
pres nt a sizable increase in the cost of a building., Tor
the niost part thé wall itself revresaonts the ~sreatest cost
but since it is of a2 non-bearing desisn the roof nmust incorporate
added strencth features wnich also increase tae ex»nense.

The motive benind this costly éesign is the resulting changes
In layout which will be less exvensive with novable »anels
than with the cost of chansing room layout with ri~id walls
of a bearing nature,

The cost of tearing dowmn a wall, »nroviding adequate
roof supvort for this void, and then rebuilding the new wall
will be considsrably in excess of a custodial staff rearranging
mqvable walls, In addition, bearing wall alterations are time
consuming and disturbins to the teaching process. Althoush
movable nartitions are cheaner for alterations it is esssntial
to ascertain whether the school has need of such a flexible

nature,

Exnandibility, Tuture increases in school enrollment

willl require additional s»ace requir-ments which may be ~ained
by evpanding the size of an existing building. In essence
expandibility 1s quite similar to flexibility since both

deal with the rsor-~anization of wall sections, the only
difference being that the latter deals with intorior wartitions

while the former deals with exterior walls.
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Increasin~g the size of The bnildina with rall vanels
will still require as new foundation, floor area and roof
membars to be odded to the existin~ structure., 3Sone aaterials
for these cormonents are also manufactured in a nanelized
form. But the proatest savings 1s obtained by disasscmbling
and roconstructing thn entire well area with a ninimum of

wasted material and labor. Here acain, this tyoe of construction

~do

is expensive and savings are only r-alized by utilizing its
movable cavacity. Cther savings may be obtained durine initial
construction if thes2 ranels are of a lisht wei~ht construetion
and do not reqguire excess structural sudnort.

The cxterior usa~e of taese panel systems nregents
another »roblem which Is crused by treir exnos 're to the
elements. The materials must not only resist exvyosure but
rmust be combined in such a maonner as to orovide a ti~ht
seal amainst the elements. Althoush the wall is a sories of
npanels, once joined they should form a single unit that
neriiits adeguate interior conditions for huwnan confort. The
“rinmary consideration of tae entire buillding ~roaram is to
provide a »roner environment for tae students. iechanical
advantazes are to be desired but should only be inclnuded if
they harnmo-ize with our basic obisctive of attainin~ the

oroper educaetional conditions.

Apnearnonce, rer

T et e e t®

hans tiae agreatsct task and acco:ixlighiont
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whlch the architesctural »rofassion ner’srus 1s the arranting
of various naterials in such a manner so ags to »nronsnt not
only enclosed shace but a gtructure thiat 1s »Hleasin~ to the
eye and comnateble with the educsatilonal environnent. The
creat variety of matericls zcvailable to the architect would
s2em to simmlify his probls.s nless one cousiders the
re-triction »nlaced unon the desi~-m by the bud~mets. It is then
nacessary for the architzect to use a rmrcat aiount of discretion
in his selection of materials.

The succass of the arcitect's ~oals umoy be attzsted to
by the »ublic!s comments of schools beines luxurious, and yet
still beines uithin the averase cost limits of other .ichizan

schools, Zear>ful selection of matzarinls nrescents the »ublic

03

with a service that fully justifics thes exnense entailed in
hiring an architect.

For the mnst vart school building bud-ets ars still
restrictive of guality type interior =nd extsrior waterials
vaich Imoart a larce nortion to the overall apnrearsnce, The
nejor item of imnortance is to »nresent functional snace at
economical costs. Architactural flavor 1s only incor»vorated

“roviding it still meats these prinary reauiramonts,

&
o

t a»nearance is recciving creatar raconn’tion by

school districts in an effort to iimrove the quality of their
bui dinss and to provide a bastter educational atmnsphere. The

bare nsasntialas were nz2ec2s83ary A rint the in2itial drivz for
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schools but now with better means to iieet school dsmand, a
chance to imrrove the structure's architecture is rzceiving
egreater sizsnificance. ‘xtra anoroorriations ars availlable in
limited amounts to further this d-sire of »rnducing schools
that develop civiec pride.

One mathod frequently incoroorated in .ichisan schools
1s to oresent the structural members in tne building as a
decorative iteri, This »nrocess is a combination of functions
and presents a nors cconomical unlt., In other cases the
structural item may still be exsosed regardless of anoearance
due to monetary rastriction.

Marther efforts on the vart of the architect arse aimed
at the selection of materlals and components which eliminate
the heavy, uninterestines, massive apoearance. Licht, sraceful
materials and desicns arc sousht in an effort to immrove
aonearance and prevent rastrained feelings due to spacial
limitation, Te outside enviromasnt is combined with the
Interior of a building by window areas in such a manier so
as to not distract from educatidn but to add to and »nenurane
the »nrocess.

The addition of cnhlor to school buildinszs :rovides a
oleasing apwesrance. In recont years there has been an effort
to eliminats the drab stereotyped apearance so comion to
buildings enonstructed during the prewar neriod. The result

of this transition was the use of riany intense colors in
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various areas of the building. This oroduced the other extreme
in coloring school buildinzgs and was also r2jected. Ilow,
school buildings follow a nlan of using one gieneral ovastel
color theme hishli~hted by the use of brishter, vivid colors
in smeller areas such as a door or chalkboard. Tais 1is
further d=sveloned by harionizing color with compnonsnts
congtructed of natural matericls such as stone or wood. The
overall selection »nrodices a »leasling atmogphere that is both
interesting and not extroeiely artificial,

This overall architectural effort is swwied un by the
booklet "Planning To~nether for Better 3chool Building" which
was oroduced by the liichigan Department of Public Instruction;
"Good school buildin<s are no longzer being built as monuments,
but rather as being bulilt as a nleasant environment in which
children may learn. fmphasis uson infornality and non-
institutional techniques, variatlons of shape and mnss implied
In various educational ectivitics and the creation of atmosphere
and delisnt throucsh ths use of color has reoplaced the usz of
apvlled ornamentation and decoration. The r=sult has been a
rore friendly building, lisght and airy, in scale with and

attractive to the child."

Human Comfort

School administrators realize taat in order to d~velop

,

P

"Planning Torether for Better 3chool Buildinams",
Decartrent of Public Instruction, Lansing Devnartaent of
Publiec Instruction, 1955.
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educational condlitions in a classroom arca the students and
teachinnm staff rsquire an atmosohere free of distractions and
compatable to the human body. To attain these conditions
various niecchanical means counled with »rover layout are
specified. Once »nroduced for the school structure, 1t is
essential to maintain this environment and »nrevent otner
factors from entering which may disturb our educational
processes. The malntenance of »roper educational surroundin~gs
is nartially deoendent on the selection of building materials

which are commatable to these needs.

Inslati-n from 7eat and Cold. Once thie heatlin:

D

systerm in the buildins has develoned an idsal temmerature
for the school inhabitants i1t is necessary to nrovide adequate
insulation throuc~hout the bulldinz in an effort to »nrevent
fluctuations of this tem~erature, Durins the wariwer .ionths
the »nroblem is reversed to that of »nrsventing excessive heat
from entorinz the schnol atiosnhere. This oroblem, courion
to swamier ronths, is somewhat solvaed by the swuier rocess of
apnroximately three ronths. But to meet the constant increase
in enrollment school sdministrators are now devising a systenm
of guarterly vacetion periods alternated among four class
aroups, This would extend the utilization of our schools
thronuch the summer nonths and also nresent nroblais of oroviding
ir conditioned atmosnheres. I either case the construction

of the b1ilding should nrevent the nassage of exterior
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conditions into the classroon areas. Thils niay be accomnlished
by various construction desizn and the selection of insnlative
building materials -Milch shield the entire structure.

Those matarials, wheher structural or decorantive, which
eliminate the nesd of insulatinyg items due to their co:mosition

“
I
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will accomnlish two or uore functions., This should nrove to
be an economical selection -roviding theilr initial cost is not

exc

@

ssive. In other caces many raterials, such as ne2tals,
readily conduvect heat and cold and reguire the use of s»necial
construction, insulatine~ nintericls, or a comdbination of both.
The tyve of construction most comiion to Iichisen employs
snecial insulating materials and the use of dead air s»aces
taroushout walls, roof, end floor scctlons,

Direct exterior oxosure of condicting matericls used
on the interior surface, such as a door or window unit,
presents special vroble.is to school heating, Altho sh thais
usaTe may scem contradictory to all basic rules of construction
these ¢ nd eting naterials are szlected on a basis of the
other advant=ces uhich school adii'nistrators feool ars more
important. T-1s decision then »resents an adveorse comdition
to rectify. In meneral, the hoating costs of a building are
increassd %o commensste for the resulting cold cond:cted
Into the class arecz.

This de-eiivhasis of heating costs steows fro. the lack

of inforriation concerning thils vhose of the ocersting budret.
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School bu’ldings will lose a large amount of heat during the
day due to the frequent onening of exits and require an even
greater amount to adequately heat the interior spaces. 1In
provortion t» these expenses the actual amounts requirsd to
equalize losses throusgh materisls are difficult to determine
and ~iven less consideration. Architects realize that losses
of heat will occur at areas incorosorating highly conductive
materials e2nd to compensate for this loss and to vrevant
radiation of tody heat to equalize such cold areas will place
heating outlets at such voints. These methods will nevsr
fully correct the situation due to the heat conductivity of
the materials, Generally such methods are accented by the school
administrative and teaching staffs of kichlgan and no changes
seem Imminent,

The "U" factor in this reocort is a measure of
conductivity and r>fers to the British Thermal Units conducted
throush a square foot surface arca of uatsrial per hour per
one denores Fahrenheit difference in temperature. Since it is
exaoressad as a decimal equivalent the lower values are mors

acceotablse,

Sound Insulation. The elimination of distractineg

sounds in the clessroon area is a orarcquisite for any
educational system. Once a room 1s isolated from the remainder

of the building, further thoucht must be given to the nrover
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transmission of sounds in this unit. Acoustical quelities
and sound Insulation are obtained by the sclection of materials
which wlll ebsorb excessive vibrations and by utllizatlon of
proper desisn. Design will include the layout of teaching
units in such a manﬁer as to isolate distracting re~ions
such as music, shop or athletic areas, and the vlacement of
wall and celling surfaces In a style to create pro»ner scoustilcs.

Various types of sounds will need scewarate treatments.,
Air-borne sounds are thoss witich orisinate within the room and
are best controlled by wall, floor, and ceilins finish materials
of varlous textures, The efficiency of a finish to absorb
sound 1s termed its "absorption coefficisnt" and a hi~h value
indicates greater efficiency.

Sound insulators are used to combat alr-borne sound
wiiich oririnates outside of a room. The efficiency of a mass
to keep out sounds is nmeasured by a "transiiission loss" ratine,
Here amain, the hicher the rating, the more effici-nt the
material,

The third type of sound 1s transmitted throusn the
materials of a building and is tersed the solid-borne sound.
These orisinate from vibrational sources such as machinery
and are reduced by using snscial insulnting mounts at the
source. Larce slab floor units, due to thelr extended continuous

mass, may also conduct smaller vibrations such as normal

stud-nt traffic., “xnanslon joints »laced at ro~ular intervals
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will isolate this tyne of sound.

Classroom ar-as should not be "dead rooms" in the sense
that all surfaces are comdletely treated_with acoustical
material., "Auditory deafness" obtained by this type of
treatment is not recommended from a standpoint of £conorry
and the resvlting abnormal atmosphere. Studsants are disturbed
by excessive acoustical treatments, and the suz-~ested nractice
is to incornorats only an acoustical surface on the ceiling.,
Jallways shiould be "dead" acoustically so that air-borne
noises will be absorbed giickly and not be transmitted to
classroom area, Auditoriwis npresent a snecial nroblem zgince
lony reverbsration of sound is best for music whereas short
reverbsrations are ideal for the delivery of a spesch., This
conflict can be solved by striking a medium with sound absorbing
drapes, curtains and celling used in a room with flat surface
walls. By drauines all drapes and curtoins to obtain maximun
coverase an adequate sound absorbtive quality is producad.

The isolation and transmission of s»md is essantial
to the educational procass and mrrits consideorable wei~ht in
thz selection of moterinls. ‘rimary consideration is ~iven
to the isolation of class units since this may be obtained
by sslscting proner structural matsrisls. Inecial acoustical

effects involve added layers of asterinrls ond reatire additional

investments whiich rostrict their usase, They will, howsver,

be used in lim'ted amounts whers the need is sreat and
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economlically feasible,

ire Restrictions

Ons of tune monst lumortant problems confrontin~ the
architect during the desien of a school building is to »rovide
for the nrevention of fire and the safety of inhabitants.
Primerily, such measvres are necessary to srcvent the loss
of human lives =nd check excecsive financial losses. The
State of ildchiesen not only encoura~es such »nrrctices but has
established various restrictions that the arch’ tect -mst follow,

Tnese ristrictions set minimum standnrds on the tyve
of construction in either sinsle or riulti-storied buildinns
with further ordinances nlacad on the differsent tvres of
rooms 1In each building., In meneral, the major Huroose of
these stenderds is to »rovide for sufficient evacnation time
durins a fire and to restrict the sdread thereof. 1As a result
of these actions definite limitations are nlaced on structural
and finished riaterials whicn are of a combustible nature,

.

To evaluate these recstrictions 1t is nece

/5]
[47]
[45]

ary to study the
souirece of JUPlS\l ctlon, the m:thods of eva lnl’ltl"l"' llute‘l""als,

and the reasons for revising ori~zinal »reventive measures.

Fire Safety isasirements. The tuo methods of evaluating
12aterials or cormonants of a structure in rslation to their
nerformence when subjscted to fire are tae fire resistance

and flame svoread ratinss, The first was devised by the
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Aerican Soclety for Testing haterials in an attemnt to
measure the Tire endurance of construction assemblies,
The test, A. S. T. M. Stsndard E-1299, involves the zoplication
of a fleme to one side of 2 structure and the subssaquent
measurement of time raquired for the flame to venetrate
throush to the unexnosed side, thereby establishinn the fire
rcsistance rating of the assembly. If the assembly is to be
used for load bearins purnoses a corrsssondinz load is apaolied
during the test, in which case failure under loading will
establish the fire rssistance ratinzg. In short, t-is test is
a measure of endurance and frequently used for the classification
of various wall, ceillin~ and floor sections.
In the case of doors, an alphabetical classification
of fire rasistance was devised by the Tational Poard of Fire
Underwriters, This listins shows the location for which the
assembly 1s desicned and measures the door's fire resistance
at various desrees of temnerature reached on the unexnosed
slde after thirty minutes exnosure to flame. The temmerature
increases over the thirty minute veriod used for this broad
classification are 250°F, 650°F or no rsference to any temperature,
Under each of these turee caterories the doors are desisnated
as follows:
(1) 3 Hour A Door- Fire doors for onenings in Fire walls
(2) 1% Four B Door- Fire doors for ojreninzs in vertical shafts

(3) 1 Your B Door- 1 n n 1 " " "
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() 3/4 Jour C Door- Corridor end room partition doors
(5) 1% Your D Door- Fire doors for ovenings in ixterior walls
(6) 3/lL Hour T Door- Fire door for o-vsning to “xterior fire escape
The ssacond measurement of matzrisls was devised by the
Underwriters! ILaboratories iIn an effort to evaluate the fire
hazard of materials exnosed on the interior surfacas of a
buildinz. The nrocedure is known as the "Tunnel Test" and was
described in the Seotember 19!J). Underwriters! Laboratories
Bulletin llo, 32, The testing avparatus was a horizontal
tunnel in which a tzst svecimen twanty inches wide and twenty-
five fest in lensth was installed to serve as a ceilinm, A
mas flame was placed at one end and distance recorded ag the
flame moved along the ceiling syecimen. The basls of measuring
the flame s»read was established by rating asbestos bosrd as
zero and untreated red oak l.mber as 100, All other materials
were then related t» these base ooints. These tegts were
later confirmed by the American Socisty of Testing liaterials,
A. 3. T. M, E=8l. 80T and then groused into an alnhabetical
classification of finish materials by the National Fire
Protection Association., Class A materials were lim’'ted from
0-20 in flame gspread, Class B from 20-75, Class C from 75-
200, Class D from 200-500 and materials over 500 soread are
grouned in Class . Wit the exception of pitchy vnine which
1s a Class D material, all woods arc clascified as Class C

materials with redwood carryins the lowest flame soread of 75.
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Origin of Michigan's Ordinances. Act 306 of the Publie

Acts of 1937 established the requirement that all plans and
specifications for new school bulldings and additions to or
remodeling of existing buildings needed the aporoval of the
Suverintendent of Publiec Instruction before becinning c-nstruction.
Bulletin ;12 was then devised by this office to act as a basis

for evaluating these plans and snecifications submitted for
approval.

Althourh the State FPire rarshal's office 1s not required
to approve these school plans it is essential that this
department‘approve the building twice during construction, one
Insnection to be made of the frame work prior to nlastering
and the second of the comyleted structure. In addition, the
Devartment of Public Instruction will frequently confer with
the Fire larshal'ts office on submitted plans, esvecially when
there are items of questionable fire safety. It is evident
that thourh the Fire I“farshal 1s not directly responsible for
plan aporovals his jurisdiction will cover this phase in an

Indirect manner and at later date his direct an»roval is

™M

necsssary.

Tne Iiichiscan Fire lLarsnal's officz 1s set up as an
azency of the lichiran 3tate Police Administration Force.
The dquties of the ire liarsnhal are assiwned to the Commissioner
of the State Police. This 792sition 1s larsely a c-ntrol and

avproval one with the majority of the duties aszi~ned to
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the Chief of the Fire Division, who in turn is anhointed by
the Fire lLarshal, All insncctions and resulations dsveloped
by the central Fire iarshalts office, located 1n .last Tansing,
are made under the auspices of the Chief. A staff of four
detective sergeants alds the Chief 1n thess matters by
developing information on building trends in four different
construction areas, one of wi:ilch 1s school buildia~s. At

present, idchigan is divided into eisht districts, each of

r—‘j

winich has a regional Fire [arshal office and manned by one
to five State Police officers. The actual Inspection of
school bulldings is then made by the district renrcsontatives
with a report submitted to the main office in Tlast TLansing.

To enable thie arcnitect to understend the Fire larshalts
system of avvroval and to adequately desipgn school structures a
number of reculations were sent to arcaitects! offices in the
form of "Letters to Architeccts'. Turther ald wes avallable
In the form of condensed versions of thiese lettsrs and from
material as found in Bulletin [112 as produced by the Devpartment
of Public Instruction. Architccts were freaguently confuse
and laclzed sufficient information on the Fire larshalt's
regulations due to the s»oradic and disnersed sonrces of
material on this subject. This was furtiner comlicated by
various inspectors in the state who were not usine a standarg
set of 1inspection proccedures. To correct thils situation it
was decided in ecarly 1959 to develop a uniforia basis for

construction annroval in r=lation to fire salsty.
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This revision was develoned by the Fire llarshal's office
and the Department of Public Instruction. liaterial contained
within this standard was a coordination of all past resulations
develoved by the Fire l.arshal's office, items contained in
the 3chool Building Law or Public Acts of 1937 (as asended),
and new restrictions soverning tue use of interlor finishes.
This revision was modeled after the Building :=xits Code, a
standard devised by the National Fire Protection Association
to aid in coordinating all fire resulations throughout the
nation, The ~eneral scone of tais standard is: "This code
covers the construction, arransement, and use of exit facilities
necsssary to provide safe means of egress from structurns,
together with such fasatures of construction and »rotection as
have bearing on safety of esress.”  lieasurements used in this
new revision were flame spread and fire resistance ratings.
Althoush lichigan primarily followed the Bullding Zxits Code,
some portions, namely construction ﬁethods, were more restrictive
than this code.

When the revisions were comnleted by these two devart-
ments a comnittee was develoned to criticize 1t and to offer

nr

nese hsarinms were

pos

suzrestions on further refinements.
cormosed of three to four members of the lichnipgan Society of

Architscts, renresentatives of the .Iicnigan School Board

Association, lMichiman varochlal school system, and various

)
lational Fire Protectlion Associlation, Bullding Txits
Code, Boston, National PFire Protection Association, 1559,
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gchool board ad.inistrators. Sugestioans on iuirovauiznt
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of the Mire Division for his consideration. Althouzh the

na jor purnose of this comiittee was t> insure the develoniient
of a oractical and worizable reculation it did not have any
power to enforce its recomiendations.

The results of the revision ware then nrinted as a

) . .

supplement to School Bulletin 112 as oririnated by the

=)

Departrient of Public Instructlon and »nut into eflfect

October 1, 1959, The Tire orevention section is not a law

or code pa-sed by tne l.lchisan lenislature and oanly acts as

a gulde for construction trat is ansrovaed by the Tire _.arshal's

-

departiient. 3ince Act 3056 rcquires tue Plre arshal's aporoval
on construction and authorizss nia to cotablisn ceritseia for
suchh, the addition to Bulletin 112 may be coisldered as an
Indirect cacde. Alfnou~1 it 1s dovsiadent won the disceretion

of this donartiient to sstablish suca re~ulatlons, there is
st1ll a wide dermres of Tlexibility. It is »oszszidle to amend

or reviss %t ls standard wilt-rout reqgiiiring state anrsroval

other than that of the ire .rcrshal's alilnlastrative body

Tirs Crovanbion Tsetlinn, 3clool Tlletin 112, s rajor

———— . e

portionsg of {iis billetin deal with the nwiber, location angd

ﬁ

ﬁ
1

|

size of various tyncs of roons and r exliting facilities,

tatsrial not of =~rsot siznillicance to tals reonort incl-des

- o s .

4 3 5 - » o - . . B - - . K
stair construction, storame rociiitlincs, wsatling and otler
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itens rectrictive to nmlti-storied structures,
It is iuortant to nonte that a Tull bassuient Is

considered as a story. This was a nortcion of Act 306 and was
J 2 : 2

cstablisicd to insurc adcocquate exlts and rectarded flane s»read
in areas subjected to the danszer of {irec occurring beneatih

floor unlit. Should a school building be of a rmlti-storied

y-.:

deslgn it must be of fire resistant construction, with all

steel structural icitbers protected with umateriels providing

a one nour fire resistance, This Tactor autowmatically eliminates
wood construction prod.cts frou thz majority of uses within

thils type of building., Since tiis repnort i1s limited to one

story structures it 1s not within it's scone t> recport on such

k&

itens. “owever, the validity of thils restrictlon on moterials

is questioned and provides an area for Iurther investisation.

nr

fhere is no direct restriction on the tyne of unaterials

b}

used Tor structural coumonents of a one story bullding Hroviding
they are not exrosed on the Interlor surfaces, 5Sixould such
itons be exposed on Interior surfaces, thiz interior finish
restrictions will ap ly whetinsr tac “tom 1s a ©n
or structural in nature.

r

Tae major i1tsiis 1a Uais flire preventlon section
-

pertinent to thls study included the lTollouwing vara-~raophs:

Jarasgraph 7.3 In one story consiruction, any osen coubustible

attic scetiom

C

C)
”i
[oR
—
U)
o]

dspth of eresa betwedn the ceiling

9]

’

]

end roof, shall be subdivided 1ato areas not eixcesding 3000

.

square feet, with non couduastible cartitions.
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Para~raovh 10,3 All corridor loclers suall De coustructed

of non cowupustible naterial.,

Para~raoh 11,23 Fire doors and ra.ies eguippnpad with door

closers shall be provided as follows:

3. Interi:r doors to n=zater and fuel roouas, incinc—-ator
rooinis, projection booths, transioracr roodus, attics, certaoin
storage roowms, shop and industrial art areas, certain fan
rooms and in openinns to vertical shafts shall be "B" labeled.

o Ovenings in fire walls shall be equipned with at

least "B" labeled fire doors and frame assenbdlies,

Para~rapn 13,1 Interior Finish -- Ceilings

b. Ceilin~s in one story bulldings shall be Class A
or B finish in corridors and exitways and roous excecding
200 person capacities.

In all other occupied roo.is, ceillngs way have Class C
finlsh, which may be apolied directly to wood roof deck if
desired, and provided that such rooms except doors, of at least
a 3/l hour fire rating scoarate the:i frow the corridor,

Waers the celling finlsh is Class A or B with not :ore than a
periissible 10/ of the agmrecate wall and ceiling area ooing
combustidle, or where outside exits arc srovided from every
roon in the effected scction, siich partitions will no%t be
required,

Porozranh 13,2 Interlor Finish -- Jalls

b. i/alls in »ne story buildings shall be Clas:s A or



res
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B in corridors and exltways, except in lobbies, not over

10% of the agzrecate wall and ceiling area .iay be combustible.
c. In all schools, walls of rooas sxceading 200

person capacity shall be Class A or B finisu, In all otaer

occupied rooing, walls may have Class C finisih provided such

rooms have pariition construction, exccpt doors, of at least

a 3/ly hour fire rating separating tnem from corricors,

(Partitions are not requir>d as stated in Part B, Paracraph 13.1)
e. Flame spread ratings are t:ose of the basic waterials

themselves and will not be efiected by ordinary varnish or

paint, but any hizhly coumbustible iiaterial appnlication such

ag lacquer or pyroxylin base materials shall not be used.

liote: This section (13) shall not avply to buildings

protected with approved automatic sprinklers,

A Discussion of the Revision

The revision in.tiated by the iidlchigan Fire .arshal's
office during early 1959 was undoubtedly influenced by the
Deceuber 1, 1950, fire in Our Lady of tae MAngels School of
Ciicago wnich causzd the dzath of ninety nunils and tarse nuns.
Sdrtly. thereafter, thls shoc'zing loss spwrred many comiunities
and states to revise Ut zir school op roval sysitnus in an
atteupt to »ravent such an occurence. 1In .ueny cases, the
naste of such actions prevented an accurate appraisal of
riaterials and conastruction metiiods walch constitute a fire

safe building. These atte.pts to provide Tor greater security
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often resulted in the indiscriniinate banning of all coubustible
neterlals, L.any natsriels, although canable of supporting
fire, are still adoeqguate bullding iteis if used in an avvroved
construction meti:od ana the rcstriction of sueh items only
reduces thie Dossibility of economical construction.

If comvaun’ties t.ould stoo and analyze the elements
walch contributed to this Chicago sciool disaster a better

understanding ol the situation would res

)

t. Tals two story,
solid brick, mesonry wall structure with wood jolsts was
built in 1910 and later converted to a school building
Stalruays from the bascrient to the first ond sec nd story
levels were not enclosad., fJellinss of classrooms and the
hallwey were linlshed with an untreated coabustiidle ceiling
tile that cdevelops a flame spread rating of Jlass D. “:its
were inadzquate, nallweys narrow, aid Tus rooils Wers over-
crovcded, ho .sins from forty to sixty-Ifour st dents in
avercoming twoenty-{five foot by tiirty-tuo focct. Ths lire
ori~zinated at the botto.r ol onc ol the two ciilcting st
in a pile of old pepers and dedris. Detectlon was Tollowued

by chaos durin~ wxic: the instructors failed to sound an alaram

-

to wern the entire school and the fire dapeorbtiuent., laue,

Hiy

smoke, and hot -=ases guiclily accwaulated in the second story
level withh the tra-ie result of ninsty-turce lives being lost.

In its rerort on the fire, tae Illatlional Tire Protectio
. n

Associction stated: "The loss of lives in thals fire vas
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primerily due to inadervate exit fecilities. It is immortant
to recocnize the fact that even if thils bullding had been of
fire resistive construction the rosults of this fire would
have Pteen similar Lecause of the combustible :aterial avallable
at the bottom of the stairway, the abscnce of doors at the top

7

of the stairwsy, cnd the cowmbustible interior finish."

-
[oN)

thicse factors been »ro:erly dros:nted to The publice

instesad of %the usual "wood building burns" a bstier concept of

the problem would possibly nhave resulted. As 1t stands, wood

oroducts are now rcesitricted due to thseir co.ibustible nature.
In a racent address delivered to tae lational PFire

o~

ire Safety, ir.

“~

Protection Association Conference on 3chool I
H. G. Thomas, pressident of the I, I'. P. A, stated:

"The results (of hasty revisions) are obvious --
codes that gre unrealistic, Lupractical, predicated on soue
fire protection deviece or measure and r3nerally unsatisfactory
all of which leavess the door uide onen for criticism from
arcaltects, ensineers, labor unions, selfl gppointed experts
and anyone else wno can cset on the wagon.”p

For the uiost psrt, the rsvisions developed by the
wichlnan Fire larshalt's office are losical steds nceassary to

pro.ote correct construction and vse of riaterials. Dut the

7

llational ire Protection Association,
sci100l [ire', Joston, llational Fire Protection Assoclation, 1559,

"The Chicamo

(8]

Thoxmas, . 3., "Let's Jct Cur Feet On the Zround",
al
e ‘

T 1 ~ ~ T2 N -
e Fo P, A. Conference on 3chool Yire safety, ¥

ew “orlt, Jan., 22, 1%60.
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tendency to follow past measures which hove not been thoroughly

proven presents an error in these reculations.

Cniniong Obtained Throu-h Intarviaws., During the

—

course of Interviews with archltects, school superintendents
and consultants, their opinion was as'zed coicernins the recent
revision from the Iire larsnal's office. In a surprising
nuiber of instances tue narties had not heard of this revision
or were not familar with the wmaterials within it. This was
more evident with sunerinte "dents thean otner groups, probably
due to a lack of interest in the building field. imnst
sunerintendents in smaller cistricts rely on the architects
to be abrecst of such matters.

Architects usually knew of this revislon but did not
fully understand the extent of such restrictions. A larne
majority stated flatly that niony wood nroducts co:ld not be
used in these structures since the Fire liarshalt's olfice did
not aporoves of such items. There also seeus to be very little
effort on the nart of this office to corrsct such :ilsconceptions.
To avoid vossible friction wit: the Fire _ars-al, these
architects will dutifully desien to2ir sciools using a
predoriinance of non burning .iaterinls, both structural

and finisn.

3

)
S
ct
ct
=
Q

oF
<,

Other archi tects had give : tournit to these
revisions since they nhad been desisgning in non combustible

naterials for some time and fully real’.zed that they had always
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'

corplied with the Fire prarshal's regulations. In the majority
of such firms 1t was evident that this process was mandatory
rather than by choice.

In the romainder of the arcnitectural interviews, the
individuals were well versed on the matter but still hesitated
to use souie permiggible wood »nroducts due to the Fire i.arshal's
tendency to disfavor such iteiis. Thelr views on wood »roducts
were for the most part directly onnosite that of the Tire liarshal's
oftice.

It should be nointed out that all wood products
restricted by thils revision misat not be used by archtects
due to other disadvantages. DBut the rostrictioﬁ of wood
procducts seliminates any po-sible consideratiéns an architect
mignt give such iteus. Any coupetitive advanta~es that such
a product may possess are gulckly destroyed by such rs=ulations.

Architects rmenerally disanreed with the volicies arising
from tie Fire larshalt's office. mig may nhave been due to
normal resentiments awainst any rz~rulation or restriction.

.

But the architscts!' opinions were similar t5 those of school
superintendents aad aduiinis rators who, although indirectly

affected by the Fire larsinal's rulinss, are not subisctsd to

dir :ct reversscls in their policies. All coneerned T2lt that

the recont revision was unrcalistic and placed mrecter restrictions

on econonry by elininating uvuseful waterisls, inclusive of

wood Drodicts.
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A number of tlaose interviewed questioned thie or-~anization
end goals of the IMire larshalt's departuwent., Tac »lacoment of
construction supervision dutles witn a lawr en’orceiient bureau
sug~ests the »ogssibility of inefliclencles and .ilsconesptions
arising fro.a a lack of construction information or e eriencz.
An aoparent de-ermhasis on obtalinling econowical corastruction
nas resulted fro.i stressing the nlaceuznt of Tire rosistive
materiels in school buildincs. Altaouy
seeningly mads for the batterment of school buildinmg, thelr
restraint on the Jistrictt's orlue objective ol sacurinag
econo.llcal construction nresents a definite problem.

Arciitects also asserted thaet the one story structurecs

)

walch they have desisned during the past five t5 ten years

5

a2se bulldings did incorvsorate

have not been unsafe bulilldings.
soue wood prod:cts but In such a ianner as to pravide adcquate

safety Trom fire., Taie Hredouinence of >ne story dzsimns
Facilitates the se of wosd >»ro>d ets In a meanner coinatable
With Tire safety.

Turther coinlents suim-2sted Thint e Tha’el of the Tire
Division has a Hosition enabling he and uls staflf to Jlctate
re-ulstions with no deuocratic irzans of ¢ wrvin~ such =2dicts,
Althowgﬁ a comtilttee was »rescent Zor usarings on Thiz initilal
drafts of tuc revision tisre were cowdnts Tiet wiany sar-estlons

viere not includsd in e Tinal .icasures. ‘Toey @sterted that

the comilttec wias used only ©o act as a necrstary sratext in
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* revarping state regulations. 3Suen coitisntsg ey be unfounded
but the repetition of such reilcris froim varisus :en in the

saile and dil

3 - 4
theses O»inions,

Fire Rosistance of later’als. Altoush unexposad

vood structural itniis are not racstricted in ons story school
structures inadoquate information on the part of archiitects
coupled with the sucmested teadency of tae Fire larshal's
office to disTavor wood products nhas suddresssd the uge of
theoge iteis. Te reuariis of various national or-~anilza
is a charp contrast to t:ese dcletlon
The Iatio-nal Citizens Coui.lssion ior the ~ublic Schools
presents tals view in its brochure "that Are Jur School

Building Tends?: "Tae oriuary objection to the frauc schiool

tant. Tals

b
&}
o
2
.

has been that the material is n>t Tire ragi
objection hag boen cowntoract:>d by a nsw attitude towsrd the
entire problew of [ire oroofing. In the past, firenroofing
neasures coneentrated on saving the bullding but not necessarily
~its contents or occupants. Thus, the old fireproof building

was the .iost danwerous of all for the children 1f they could

not gst out,

One story fraie schools, prorerly desisned with »rovisions

1or mround level exits from svery classrooa to the outdoors,
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are safer than the best fireproof three story school.'

This cortuent wos substantlated by the lational Fire

Protection Ascsociotion in their booltlet "3chool Fireg':

"The one story schiool, so arranged as to alfford direct access
to the outside {rom any part of the bul'ding, is the safest
desgign, and when this Torm of design 1s used thsrc is little
restriction as to the type of construction. In any case the
d=sign should be such as to uiinimize the s»nreed of fire from

its point of origin. o highly combustible wallboard or
10

other guick burnines interior finish should be used."
The rederal Securlity Azency stated in its boo'rlet
"School Fire Jafety™: "Suilldings of one story may be almost

any type ol constructlon provided armle exit facillitiles are
11
maintained and the dancer of flash fires eliminated."

These stateuicnts are predicated on the perioriiance of
varilous materlals wvaen subjccted to fire and a pri.iary concern
for the gsafety of tae inhabitents. wnaterials which will not
burn and often misnomered as "fire proof riaterials" are not
Lmmune to fire damnace. Improtected metal building waterials
arc not combustible, but they are subject to collanse in the

1
e lational Citizen's Coitalttee for the rfublic Schools,
‘What Are Our 3chool 3Building liceds?", latiohal Citizen's
Cormiittece for the Public schools, llew Yor's, 1055,

10
3 Tational Fire rrotectlon Association, "School Fireg",
tational 'ire Protection Assoclation, Zoston, 1950,

11

Federal 3ecurity A-ency, ''ichool rire Safety",

Bulletin 1551, llo. 13, vashington, D. C., Federal Sccurity
A:”,‘ency H 19 Sl .
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early stazes of a Tire. As tewpszratures rise, stecl and
aluminum lose their structural strensgths rapidly. Steel
starts to wealien betueen 600 and GOOOF_and alwainum between
200 and 600°F. 1iot only do these iteus wealten with heat but
expansion will occur at an alarwuin~g rate. Sucii expansion
will frequently cause the colla.se of a roof, wall, or floor
section precenting a definite hazard to rire departucnts,
Concrete is also danages by heat with sucn defects as craciks
or svalls occurring,

-

A classic example of non combustible riaterial failure

is the 1553 7tensral iotors Corooration fire at Livonia, iilchican.,
This fire rozulted in the complete destruction of an automatic
transm ssion plant, a 55 wlllion dollar loss, and the dsath of
taree e.ployecs. Tais one story bullding covercd over 13
million square fect. Its construction wrs prodoulnately

non combustible, consisting of unprotected stezl trusses
supvorted by unprotected steel colwins and ext:rlior brick

apron walls with lar~s areas of plate glass windows in steel
frames, T™ie roof consisted of narrow nlates of Ilo. 1Y rauge
steel supoorting insulation end a built up roof corposed

mainly of asphalt and tar. Lachinery, ..aterlals, and wroduct
were also non combustible, Dut fire J1d occur in the cosbustible
solutions cintained in a dip tank, sprzad t> the oily conden-
satlion on the steel roof woubars, and ~radually neated the roof's

asnnalts aand fars 7aich added to tTue alrzcady ~reat heat and
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siiloke. The 7inal result was the collavse of the entire
plant due to the steel nicmber's failurcs,

In contrast to thezs actlons is the perloriiance of
structural iood .icubers, Tlmbers and ~lued laitinated
structural elemients do burn but retain their shape for some
time in a fire. Tals reaction is causcd by thic Toriiation of

a c¢ciar on suriaces ol wood cxyosed to a flane. Tais :iaterial
acts as an insulator aad reduces ta2 progress of dostruction

within the nember, Collapse of a bullding 1s Tar less likely
to occur wnich chables evacuation and sibseguent Tire fi-qhting

onerstisns to contlnue. The iliportance of thls as 1o

the sisnificance of the torm "fire proof® 1in icvor ol a more

Irase buildiness of one satory dosisn have been inoroved
both from a standroint ol decimn anxd constriction. Adequate

exits prooerly snaced have nermitted couwrlete evacuation of

-

ct

suca ctructiwres in ter of t.irty-"ive scec:nds to onz

o
.
H

vilnute, Construction is suchh as to contain

arza thus oder.ltting early detection, evacuation aad

extinsulisihmsnt, The entire bullding 1s not only sectioned
by fire walls but urll and coili:z units localize CTire with
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constructed in the past ten years.
One objcoction to this tyoe of desizn was found in the

Grand Rapids school district. Their Desi~n "tandards for

“lemsntary 3ciiools stated that outside exits directly from

classrooms were not desirable in this climate “ecause of cold
drafts, tracled-in dirt, water and other foreirn .i2terials.
Preference woas for outdoor access tirougn corridors thus
localizing the probleir at a few pointse & laclz ol direct
erxiting schools in thils state may ex:lain the reason for
other districts not realizing these disadvantases. OCna solution
nay be iancornorating both corridor exiting and classronil
exiting sgystenms and :aintaining the clascroom exits only for
ener3ncy use.
Thought must also be given to the contents of a school

uilding. Even if trash is kept at a minimum, such items as
furniture, classroom materials, clothing and janitor swmplies
are available fuel sources to focilitote flame soread. This
item is evidant in the case of the Livonia fire, .This »otsential

source of enercy does not neced combustible structural iteus

to reach deadly proportions.

-

Flane Soread. The second paase of restrictions vlaced

on wood products by Bulletin [i112's revision is the interior
finigh apwlication of sucni itnsiis. Corridor locliers are
restricted to non coumbustible materials. Ceillin~s and walls

are rostricted to Class A or B materials in such srecs as
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corridors, exitways, lobbles and csseubly areas holding over

207 persons. Class C finishes are nern tted in classrooms if

they are sevarated from the corridor by a 3/l hour wall or

have exits to tie outside. A ninimum 3/lp hour wall nay be

attained with 2 x l.'s snaced at sixtecen inches with a sheathinng
12
of 1/2 inch thick wallboard. Such restr

Txits Code which in turn 1s bascd on t

ctions are bocsed

1

on the Bulldinrs

flame snread ratinss,

The net effect of this section 1s the elinination of

wood hall loczers and a roduced usaze of laninated beans,
"ere again,

2

exnosed wood deck roofing and interior naneling,

these items ars often favored by an architect as a material

in school structures. B2ut the combination of direct restrictions,

laclt of information, and tendencies of the Fire liarshal's

office have rzdi.ced or cnded thec utilization of these wood

nroducts.
A number of architectural firms had continrally used

'~

an onen tyve wood loc’zer in thelir nhallway desisns. Oa2k with

o

a natural finish wns found to be far svnerior to any steel

constructed locliers. 3incs an o»ren type loclker is frequently

used in ele:ientary schonls the arcitects contend that the

naterials and clothing in such loc’iers create a far arecater

fire hazard than the wood consitruction., And yet, the style

of lockers wos not rastricted.

12
"Building i.aterials List", Underwriters' Laboratories,
Inc., ational Board of Fire Inderwriters', 1960.
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The actual flame spread classifications has bsen
questioned by the Iational ILumber ianufacturers Associatilon.
Grouping materlials by their flame spread and then sclecting
only the higher groups for construction purposcs does not
=xtensive tests were

fully evaluate the remainins clas:zes.
T Lo II. Ao

conducted at the Factory lutual Laboratories for the M.

F. I, L. Reports #11760 and #11975.
These tests were conducted in a simulated classroom

measuring fourteen feet by twenty feet wide and twelve feet

high which included two doors, four windows and six simall

vents at the ceiling level for adequate ventilation, The room

was then comoletely panelsd in varilous species of wood for
each different test and a fuel source was chosen to simulate

the equivalent effects of combustible contents coruion to

classrooms. A temperature of 3OOOF at five foot six inches

above the floor was considered as the maximum to which the
human body could bs .exposed without a fatal result,

It is simnificant to note that the wood »aneling

stooped burning after the isnition fuel was conswnzd even
thoush the iznition fuel represented a severe fire exposure,

Subsequent tests at the Underwriters! Laboratories demonstrated

that the various species used during these tests had an averase

flame sprecad below 200, The i~nition source alone was

sufficient to raise te room termera“ure to a fatal 3OOOF at

five foot six inches. Persistence of flame soread on s:iooth
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wood surfaces of bulidings denends princiosally on the heat

from the burning contents. Actual fleme spread on wood

surfaces requires a wall termerature too high for human 1life,
£ S ’‘neer of

O

A paver deliverad by Johnn &, Shone, Chi

the National Lumber lanufocturers Assoclation discusssd thes

tests at some len~tth and concludsd with the commont, "The

records of fireg fail to disclose any Instances where the

ma jor reason for loss of life could be attributed to flame

12
spread across the surface of untreated solid wood." This

comment was substantiated by the author's review of literature

which included such articles as "3chool Firesg" by ths ational

Pire Protection Association and other reswies of fatal school

firss occurring since 1207.

Other tests by the rorecst 2roducts Laboratory, renorted
A V) T
11

De 1511 titled "“xoerimental

~v
'

in 1953 under 7, P. L. Bulletin Ilo,

Dwelling Roowm Fires", contained conclusions on the hazard of

s

interior finish meterials. Thcy ars as follows: "The nature

of the walls, whether plaster, fiber ins:lation board, or
plywood, had little effect on ths time or tz.imeoratures of the
critical no'nt and only small effect on the {lachover,

Resardless of the ty- e of wall iiaterial or the rate of teumerature

rise in the ~arly sta-es, fire of conflagration »nronortions

eventually d:veloned., The flasnover occured in all cases

-

12
) Shope, John G., "Control of Flame Sv»read in Buildines",
Fational Lumber ianufacturers Association, Washin~ton, D.

1959.

C.’




at a wall temperature too high

Of »erhavs even ~srsater

of smo¥ke during the

arae

spread throu~hout a structure.
but have irritating and deadly

Recent tests on the effects of

early sta-es

13
for hwwn life."

sisznificance is the ~roduction

of a fire. Such by-products

difficult to contain within one section and will ra»nidly

They not only reduce visibility
effects upon thse huwman body.

school fires and nmethods to

commbat this occurrence were condicted in Los Anaseles, California.

A three

exy>ansion, was used as

story structure, condermned for reasons of further

a tost site.

school

A swunary of recsultsg

obtalned from starting fires in hallways and clossrooms are

included in the boolz "Oneration 3chool

Zurninzg" and includes:

"Jith the test fires used in these tests and no fuel added to

Wit

the fire due to construction of the building,

smoke (espocially

as 1t vertains to visibility and irritant effects) was the

orincival life safety hazard.

preceded untenable temverature

1l
test."
from these corraents it
gases and smoke resultine from

before flame spread will occur

Untenable smolze conditions

conditions in nearly every

1:1te evident that the hot

a fire nroduce critical conditions

on wood surfaces. The importance

of adecuate exitin~ ncasures cannot be overstressed. ihen
13 i
"Ixperimental Duslling Room Fireg" Forast ?roducts
Laboratory, F., P, L. Bulletin o. D., 19/1,
1

"Oneration School Burning",

Tos An~zeles Fire Departmant,

Tational Fire Protsction As sac“atlon, 1959.




such facilities have been included in the one story school
layout, limitations of Class C finishes can be reduced without

lmpairing the safety of these buildings.

Conclusions. Variousgs tests conducted on the effects

of fires and material n»nerformance during such conditions have

resulted in contradictions to the current methods of classfyins

construction methods and building materials., Failure to realize

that preventive measures are only effective after more damaging

results have occured indicates the lack of cons’derine the

total »roblem, This not only represents a fallacy in thinking

but produces unfair discrimination asainst some vroducts.
With the Iiichizan Fire liarshal's office patterning

their resulatinsns aftsr such questionable standards, cormion

injustice 1s then sroduced within thls re~ion, TFurther

tests should be conducted by either state authorities or
private associations to stress the inaccuracies of »resent

methods. Thils material presented by a dedicated rroun of

architects, sunerintendents and consultants should be

adequate »rsssure for a reappralsal of present measires,

Pire Insurance Ratinss

The yearly cost of iInsurinsg all thie school bulldings

in a district amounts to a sizable expenditure. Since the size

of a premiuwm results from the type of construction and

materials involved in the buildins it is only natural for
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school officials to favor naterials that will reduce this

expense., In general, combustible nmaterials are considered as

the greater rislkt and receive a higher ~remium charrce for

insurance. 3School fire insurance doass n~t involve the loss

of human life and is onhly concerned with the ~rooerty losses

resulting from a fire., Statistics have shown that the ~reater

losses will result from fires occurring in combustible

5

construction, assumins contents, area, heisht and other acents

within the building to be equal t» those in a non combustible

structure,
Iichigan insurance firms evaluatse thae risk of a school

building under the Analytic System. Under this system, three

catesories are established on a basis of construction: (1)

Class A, firenroof construction, nust have incombusitible

supvorting walls and an incombuztible roof. (2) Class B,

non combustible cHonstruction, must nave incoumbustible walls

and may have a coribustible roof. (3) Class D, coiubustible

construction, may have both supvorting walls and roof of a

conbustihle construction.

['ireoroof construction involvss the use of non combustible
naterials and a means to protect them from failures coused by
heat, "on combustible construction requires the use of

materials that do not supnort a fire but nsed not incoroorate

added protection., Combustible construction utilizes rinterials

that will burn and may continue the ssread of flaue,
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These are only broad classificatlisons of Insirance

olicies and are vsed as a ctarting point for the evaluation

L

of risk. Additional neasres are then used to datermine the

structure's standin~ voint within its resoective class. Various

penalties are assessed adainst the building for deficicnces

v include u» to 507 of its

in its construction. A building nay

construction in ~nother class, but an a»npro»ricte nenalty

will be levied. The base floor coustruction, interilor finish,

deficient wall thickness, inferior roof iateriecls, odeninmg

brtween floors and s'ty lishts are a number o»f the various

penalties which increcase the cost of a premiwm, Il.aterials
are classified from the nublishesd fiadin~s »f "mderwriters!

;_.

Laborctories.

I'ext, a systen of credits are auvarded to the building

for various items vhich :ziay rcduce the risit. Tnese include

stondolnes and flre hoses, autonatic sorinklers

LS

alarm svstens,
and other objects which rrduce the {lame s recad and facilitate

detection.

After the buildinm naos been evalunted an actuel monstary

grimmed cceordina to these results. Ingrance

[N

cha roe 3 a

comran’es 1In this stats use a coiwon svstom o

Burean, Jinece all comvanies use

by the ..i¢chiecan Ins-ection

these rates actual variations in -olicies will only result from

~itial evaluations and sorvices rendered.

N

o

e

L.l,

deviations

In aoneral, fireo insvrance rates do not vary sreatly amons

the commetines firms.



87

The Michican Insgnection Bureau's rates are the basic

reason for wide variations occurring in the insurance »nremiums

of various conctruction methods., Their basis data 1s obtained

n ti:ls state. An attempt

!J.

from continued studizs of fires

i was not acceptable

to interview the versonnel in thils birecou
to the staff and {urther inforiiation on theilr »rocedures was

not obtained. Their concluslons are ussd to Tix the raotes

for the three tynecs of construction and the sibasads within

eacn ~roip crcated by »s-alties and crodits. At »resent

ation in presmiums amountin~ to roushly 507

1'0

there is a vard
on. "Me variantion botireen

e

betweoan Class A and B c-matruct

Zlass D and B construction premiwms is considerahly ~reater

0075, Tais wide variation batween

Ny

anl amdrunts to nver 150 or
the lower cate~ories has been questionad by various trade

ascocintions from the luibor industry. The associations

reoaligze that a sreater risk is present, but objcct to the

value »laced on this rislz by the Lichinman Inspection EBEureau,

In order for wood nrndiucts to receive a :1nre favorable

-

rating the liichi~ran Insnaectinn Burcau will nea2d to revige its

present standards. There are no indicotions that such a

reovigsion will take place in the near future or, if on= is
created, that it willl ~ive wood products a better position,

This burecau should be confronted by the varlous a~socliations

and aslzed to presant the rossons behind current standards,

ient material verifyin~ wood »roduct's
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stand should bs onresented., Taroush a coovnerative type ne>ting
sonle headway may be vroduced w-ich would =ive wood »roducts

a rmore comnetitive status,
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CHAPT:R IV

AT RIALS USZD I SCY0CL STRUC URES

Varlous comnonent parts of a school structure should
meet certain functional and economical requirements ag
discussed in the previous chapter, To accomvlish these
tasks a critical selection of naterials will be required,
In most cases, no one material can meet all requirecments,
but its comwetitive nosition will be determined by the
number of imvortant functions it will verformn,

Tﬁis chapter will discuss the predominent materialsg
currently used in the various parts of iIichigan's one story
schools and the reasons for their selections. An evaluation
of wood products will be included if these itens do not

constitute a portion of such construction.

Ixterior 'Jalls

l'asonry Construction. The predominent type of exterior

walls found in Ilichi~an's one story school is solid masonry.
lore than ei~hty per cent of the new schools built today
pProbably incorHorate this tyve of construction.

Gene—ally, the wall section is compmosed of a regular
brick veneer, an air space, and a load bearincs member constructed
of either eirht or twelve inch concrete blocks. The block is

usually a lisht wei~ht az~remsate type, parged on the exterior
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surface and painted on the interior surface. Prarsingof the
exterior surface is accomplished by applying one or riore coats
of Portland cement from the footing to above window hei~ht
and then nlacin~ one coat of bituminous material over the
parsginz. This process ovrovides a damp vroofing barrier for
the wall sectisn.  The prescnce of an air svace, usually two
inches in width, bstween the brick and block areas creates a
dead air s~ace which increases the wrll's insulating canacity.
Zrick and block are bonded to~ether 7ith corroslon-resistant
steel ties ushelly s»aced thirty-six inches o. c. horizontally
and eighteen inches o. ¢. vertically. In some instances the
cavity is filled with a poured or rigid ins:latine material
to better restrict transfor »f heat and cold.

Lisnhtwei~ht conerete block is »referred for its ease
in layin~t and handlins, This type is more exvensive than
the heavier, conventional a-zagrensate block, avera-=ing about

2007

four cents more in the Lansing area. Comrosition of these

|5l

blocks is an expanded clay or slag particle vhich »roduces

high fire rzsistive and s»und insulating and absorntion

-

qualities., With the reduction in weicht of these bloc’ts a

ct

lishter foundation is feasible.
At present, this tyve of wall construction has a
larpe number of advantames explainin~ its »nreference not

only in iichi~an but other ILate, Tastern and [Zdirzstern States,

2

Consideringm the number of functions nerformed by these masonry
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proucts, one finds that it is the mwst iInexosensive tyve of
construction, vossibly only survassed in economy by brick
vensar and wood frame cnnstruction. oLiaterianls are abundant
and rclativsely inexpensive., Labor constitutes the rost expensive
vortion of cost but by requirins only a iwason durin~ c:nstruction
efficient erection and fewer coordination w»nroble:is will result.
Present estimates in the Lansing area place the scuare foot
costs of this finished wall scction, using an ¢i-nt inch
lisnt weirht block, at %2.00 to ©2.15.

Althous1 the cost of briclt veneer is hicsh in sone
areas of licnican, a preference does exist for thils L1tem due
to its durable aad weather ti~ht fin'sh. Ad>earonce is
cormatoble to eny cormunity de to guality type froatures.

2ric’ a

3

z veneer 1s a durable natsrial and nanally results 1
minimun of maintenance »nroviding »roner bondins riatsrials and
orocadures arc used during construction., Variations in color,
texture, size and laving patterng »srovide a de~nrec of flexibility
o .

ior desimn,

The homo~eneoug neture of this wall sectlon provides a

continuous wall brarins area. Onz story desi-ns will not

Tis not only facilitatss the constructisn srocess but cnables

the architect to simdlify "is desisn end detailins,

The intarior finish 1z obtcined or a siiinle oracodure
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of paintin~ ths blocxt surface. This creatzs a taxtured

Tan

finisned coat that will nilde a lerae nnjorlty of blemishes
comaon to clascroom use. Avndlication of »aint doss not require
a larce drmree of s%ill and revair work may easily ba accomplished
by the custodial staff. 2Patterned dbloc’: work and new block
desirns will lmmrove the appsarance of ths room but znst
scnoolrooms use a noriial stagtered system with tooled joints
to reduce the cost of constructlon,
iajor objactions to masonry construction stom from the
appearance »f the interior surface and restrictions nlace
upon future expansion procrams. Limitations by the school
bulldinz budssts usinally force the architect to use the
exvosed bloec’tc wall for interiors of classrooms and a few otner
assenbly rooms. Althou~n the resulting finish 1s dinrable and
requires a nminimuwl of naintsnance, the heavy an»nearance of
block eonstruction still leaves somethin~ to be desired. ‘
Architects have stated that the heavy, monotonous faatures
do not create an adaquate atrnosphere for these schioolroons,.
Instead, a cold, drab effect is crsated thnt lacks both quality
and interest., Various colors and desi~ns havs baeen attemnted
but they still sroduce an institutional andearance. The
solution t» this »roblem may lie in an inecxdensive, durable
overlay that imparts wermth and variety to the surronndines,
Brick veneer-bloc!: construction hes another disadvantase

attributed to its durcble natwre., Larme costs ore always
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Involved vhen the reiioval of a section is required for
expansion or remodeling nrorramns. This construction tyne is
definitely not flexible for any alterations. Such alterations
will be expensive since only very small amounts of the wall
nry be roclaimed while the onerations rcauire conslderable
axounts of time and labor,

Savings in ieatine costs are gquestilonable when compared
to the brick veneer and wood frame construction. Varintions
in the cavity vortion of the wall, size of block, and types of
insulation will create different values in every case. In
general, the heating costs will not cxceed those of wood frame
construction by a rreat am-unt.

rasonry exterior wall construction should retain its
oresent commetitive status for a nwaber of ycars due to a
large number of advanto~es comon to this desimn. Turther
increases in labor cost could be a deciding factor in losing
its commetitive vosition., Advancemsnts in desi~sn by other
pre-asseribled units c¢2uld encoura~e this decline, Tallacies
caussad by its ricid state may »nrove detri.iental sh»ld school
exnansion volicles increese in imvortance., Zut for the most
part, »sroner desien and mlacazment of flexible materials in

critical arcas would control thls »roblem and still nrnduce

sufficient martets for masonry products.

Curtain 1/all Construction. Today the rouai-rder of exterior

school wall constructisn would be downated by curtsain wall
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.

materials. ror this revort, curtain wall or window woll refers
to paneled wall systems suponorted by o strctural alwilinunm
riember or ~rid sveaten,

Curtain wall construction is usually divided into three
cate~ories; custom curtain wall, standerdized curtain wall,
and window wall, PBoth curtain wall types are self-contained

structural units that are sslf-drainins~ and require no caulking ,

during construction. ustom curtain wall is rianufactured
for a specific desipgn whereas an arcaitect must design the
building to fit standardized units. indow wall is simply

a system of uindow units and panels nloecad 17 an alwiinum ~rid.
Sevarate mullions are reguired to supnort thess units and

caulkine is dons during construction to create a weather seal.
Window wall units are lrast exoensive of the thres types and are
oredoriinantly usad in structures not exccedins t-ore> stories,
Standardized curtesin wall and window wall are the corion types
used for school structures but window wall hes the ~ranter marlket,

ansl,
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Tne most expensive item in thes:s
Inecreasing windosw area will roduce the initial cost, The
exterior and intzrior surfaces of the ~anels are eithsr
porcelainized she=st metal, us:ally sixteon ~au~e, or a
cordressed fiber brard coveored witin alwiinuwa and then a

Fal

Tnsulation betiwreen tne surface

Q2

porcelain finish, is accomoliched
by volystyrene foam, dead =zlr =soacs2s, a honeycombad vaver core or

other such materirls, ‘These vancls u~ually constitite one
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third of the wall gsurface with the remainder being metal and
~lass,., Diffsrent colored pancsls are avallable to »rovide
for variations in bulldin~ desimn.

lajor advantares of thils constructlon system are 1its
flexibility, reduced costs rasulting from installotion

vprocadures, and reducad structural supnsris. The nanslized

&)

d at a

3

nature of curtain wall will pecralt future exdansion o
cost savings caused b7 materials being reclaimed for new
layouts, Installatinn of these 2anel s’ steoms 1s time and
labor savinm due to a simnlicity of orocsdures. 3iince the
vanels are relatively li~at, hoavy suwolorting iaterials and
fr>undations will not ve re-uirazd.

Llthoush these nrodicts are increasing in use throushout
lchizant's school districts thicsre are a nuibsr of objsctions
t> this s7stenm wwilch n2ed be corrected beflfore ~raocter uss is
realized. l.any orc-itacts that have desisned brildin~g
inecor oratine curtain well construction have exnressed a disli're
to ths overall andearance. Lhey contend that the manels
present a commercial anvearance to school structures and d»
not always blend with the surroundinc~ community. Interior
surfaces create a monotonous systen that is diflicult t»
utilize due to its hard surfaces., In nart, some firus have

reduced these nrobleuas by Injecting sasonry units within the

curtein wall systam to ersate soms intsroct in desisn,
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Other objections rosult from the actual construction
of the svastam. Taer: have been a nuwabsr of instoncss wnerse

the weather seal or cauvl'zing falled and cllowed moisture and

water to nenetrate into interior surTaces. This 1s caused

0]
e

by different rates of exmaiasion and contraction »roduced by
the verious niaterisls in these »wansls, Desi~n i
complicated by the expanaion »roblem of aluninum and creates

a problemn arca nrone to fallures at a later date,

An abundant use of metals and other heat conductin-~
materials in curtain wall construction presents a definite
loss resualting from excessive neating costs. ot only will
heat be lost t-o these units but a reverse protlem results
cdurinm warm seasons. nedliation of body heat to cold surfaces
on tiese units will prasent an unhealthy condition recaordless
of the room temverature.

Initial cost of these nancls 1s one of the hichest in
the school construction field. Mully installesd the svstem
will vary from five to twelve dollars ver square foot depending
on the tyre of unit and desi~n of the building, This factor
alone has banned curtain wall from riany school districts.
Althourh savines nay be realized from a roduction in materials
in the reiainder of the building, these units still command
the hishest initial cost.

A nunber of arcnitects interviewed stated that one major

Teason for the nmatsrial receiving wide acczntance by the
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erchitectural field was due to an imnressive »roriotion
campaisn by the manufacturers and distributors. These centle-
rien had used curtain walls in school p:ildin~s snd other

structures but in ~meneral were dissatisfied with the results

e
|

and thoucht thet this maberial in i1ts nresent form was only a
passing trend in architecture. Architects do have a tendency
to desimn with new materials for no other reason than to
maintain a promressive vosition in their field., It is Interestins
to note that the Arerican Institute of Arcl:it=cts is now
formulating a Hroaram to conduct their own intensive tests on
new materials and thsreby »nrovide its members with accurate
and timely data.

The future of curtain wall in one story school construction
will depend to a pgrcat deal on imorovenents in the bHroduct.
A reduction in cost is essentlal for it to reach a riore

competitive status. Zongtruction imoroverisnts are essential

if the architectural field is to make use of the itemn.

terior alls Utilizine Yood Prodicts

Only small gquantities of structural or finished wood
prodicts are ussd in the exterior walls of l.ichi~an's one
story schiool. Althnurch these Drodicts ars wilely used in
residential eo-nstruction thaers is a tendency to disrecard
the wood frame wall as a structural unit for lar-~er buildings.

Objections to this tyne of wall are found when disc:ssine this
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e

o

system with orchitscts and sunerintendents but to some derr
wood oroducts may simply bs overlooked durin~ material
selections,

. (3

Cost wise this unit is nitnly coumetitive with rasonry

=

construction, Lansing estimates of conventional wood frame

construction usin~ e nd a finished

;_h

~nt Inch wood bunmalow siding

©

interior of »lr~ster are aporoximotely 31.20 to 1,30 per square
foot. With the same franin~ materials, but substituting
bric'z voneer for wood siding the cost is 51.95 to "2.N00, These
costs were obtained fro:m crastruction firms and buailai:
material dealers. 2ltho:~h architects seliom woriz with
definite bullding costs, they did estiiate this cost os beine
equal to or bsalow masonry.

Briclt &eneer vas hi~hly fovored over wood or aluwminum
sidin~ due t» its reduced :cintenance feature., e necessity
rzers creates

of paintin~ wood sidirs every tuwo to four

per odical exoanses that school districts are tryina to
elim’nate. Alwiinwa s’ din~ 1s rejectad on o basis of auestionable
nerformance. Contrary to ind:strial oromntions, architzcts

realize that this ~iding is not mieirtsonance Ifrae o4 has poor

inzul-ting Hromerties. In sart, the Hralorence for brick

D

xteri-rs may also rosult from a trac

joN

esirn., Re~ardless of the o=terior material, wood frone stud

construction nossesses excellent insuleting »nroverties., The

4

combination of an exterior sheathin~, exterior sirfecin~, dead
> k]
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air s»aces and ronom for 2ddsd insulating nicterlals produces a
éemperatufe barrier lons favored in the reosidential building
field.
taterials and lahor are 1in abundant supnly which
accomodates construction schedulss. The need for the meson,

s nrescnt a coordination

¢

caroentry end nlastering trades do
problem but vrasent cost fi~ures still indiccote =fficient

use of thessz resources.

Cortients on the System. One of the najor objections to

wood frame stud construction is the necessity of ineluding a
vlastered or dry wall interior, Past maintinancs coasts in
0ld>r structures have causes school adiinistrators to frvor
nainted bloc’s walls, This objection nae not only elim’noted
wood framo stud construction but also adversely affected the
marliet on .wetal stads. 2lastered walls are subiccted to a
larss anount of scuf’s and cirt .iariks which ars only reuvedied
by frenucnt paintin~, an added exwense. Larce chips and
cracks r-guiring extra :aintena
and architects were also disoleased wit: the inttial anheocrance

sre sec.is to nrve bon a muiber of cascs

of nlastered wells, Th
in verinus districts whore poor gquality worluianship or waterisls

rasulted in execossive craclzing of suchh surfaces,  7veon the
apnlication of the gypswa sheets Unown as drywall has received

-

a laras decree of criticiom re-~ordin~ its aorf
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A number of archiitzets and sumarintondents steobad thHat
they had not considered wood framin-~ d%e to the Tire :.orshalts
office re~triction of its usze. Althou~h no direct ro~nlation
nrohibits this tyne of construction in one story schools,
nigsinforuation and attitudes of the Pire larshalt's office do

create definitse barriers.

D

"ire ingurance nreniwwis are sudbstontially

A

this Clags D constructlon than thsse incurred by other non

be counteracted by savings in iInitial cost and subssquent

ailortizati

O

n of these savincs but the small difference in

~nificance

(6]
[

cost betuecen masonry and wood frame redices the

of this savin~s. Continual chanses in the construction field
create a fluctuation of such cost differentials and outdate

mnany current co:mmarisonsg. Therelore, the difference in
. s

insurance rates is the most widely used method Tor comdarison.

bt

2]
}-e

One sirnificant develoonient imnmortaat to the wood
nroducts field has been the ~rowta of one story, rcsidential-
type structures used as additions to the »rimary educational
s7stem, These "ranch-tyne homns turned classrooms" have been
used in the Lansing, Detroit and Flint schonl d{istricts.

Taey have been considered as temnorary additions to tz2aching
sdace necessary to stem the overflow of enrollment in fast

srowine residential communities. In most cases, the school

e

district ersects snuch structures in clusters of t:o to four
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with the fore-thoumht of eventually coavertinm them back to a
snall three bedroom home for subsequeont sale to the opubliec.
Tach unit houses one grade and with the exception of eliminating
the majority of interior n»nartitions, is 1dentical in avoearance
to the 415,000 and “20,000 hone in the comiunity.

'lint has erectz2d ovsr ninety of thess strioctiures and
now considers them as a semi-per:innent addition to theilr school
systen. One t-macher supervises each buildine and his location

is so convenient t» the sovrce of dupils that varents now

praise thelr idea. These units are only used for kindzr~arden
and the first three »rimary crades in ordzr to assure that the
students are not deprived of upper grade facilities such as an
auditorium, cafeteria, symnasium and library. Tcachers are
able to ~ive eacn student more attzntion and a nei~hborhood
atmosnhere prevaeils. Younwgsters first entering school are not

"o:le 1ize" schools

subjected to an abrupt transition In tnese
and educational develovnent is very satisfactory.

Perhans on= of the ~roatest adrantarmes 1s a reduced
cost to the Flint school district on a clas-room basis. These

buildinms averare 312,000 exclusive of the slte and equipment.

In contrast to t:is an evera-~e classrooil costs from 25,000

to 535,000. ‘When comoarinz these costs it should be remenbered
that the hi~her price for a convantional classroom in o large
school will contain the ex»nenses of added facilities such as

cafeterias, aymnasiums and office snace. In soite of theses
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itemis a sisnificant savings would still be realized in the
residential units,

The prime r:ason for this savings 1s the tyne of structure.
Over the slab foundation a tyvpical wood frame construction
is used this includes wood studs, plates, rafisrs and ceiling

joists. Floors are aspnalt tile and the interiors ars of dry
wall construction with the utility room 7Tinished in cesment
plaster, Awning type windows, flush doors and intarior trim
are also of wood., The exterl rs are finished in a variety

of ways includin~ iiood siding, briclt veneer, board and batten
and cedar shinmles and shales.

Tne Chief In~ineer of the Flint 3School District stated
that maintenance of these structures was still a questionable
item since none of the buildin~zs were older than five years.
xcessive rmaintenance was contemplated in future yz2ars but
to date such had not been the case. There havse been no
thou~hts of using this structural system in lar-~er schools.
This 1s attributed tH> such factors as nlaster or drywall
receiving mreater abuse by older children, the »>s55ibllity of
excessive exterinr mnintenance and the fear of a fire hazard.

Althoush wond vrodiects are being used 1n th2se types
of school buildincs, berriers to further utillization are still

resent when considering the construction of a re-ular sized

(o}

school structure., Thess buildiigs are not schiools but only
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a varied use of residential construction., Their ~cneral
classification as a temnorary or substitute school dullding
oroduces a noor reference [for the »rodicts used in the

structurss,.

Int2rior i/alls

Concrete Blocz. Goncrete block 1s the »redominant

material used for »oartitions in current school constriction.
The usual »rocedure is to lay one course of lishtwei~ht block

from floor to ceilins nei~ht and then palnt the exoosed surfaces.,

>

This ty2e of construction incordorctes all the advanta-os
and disadvantases corvion to a li-ntwsi-1t bloclkt as discussed

s section.
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One major advanta=: of Ddlock coustruction for interior
sartitions is a rediced anount of s~und trarsiilssion attributed
to the srocdiacts niess. A six ineh blocex is Hreferred but Tour
Inch sizes are uvaed in creas not sublect to haoavy sound trans-
riission of where the budret nioy restrict thz lar-2r size.

Sound transmission ig a delinite aroblea botueen adi-ind

nf'i‘

b
classrooms and was the .iajor rcason for selactine conerete

bloc': walls,

with o ~lazed bloct, a ~lozin~ a9 nlicotion or a ~lazed tile
o

ovarlay, Areas bheneath a chalzboard oftzn r-cnive tils treat-

a2nt o raduces weor ond substauont rmcintsenancs on this ro~ion.
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Tals »roczdure also imroves the room's a» carasnce but cost
1ir"ts the an»nlication. ixcessive sound reverb:rations »nresent
one other limftation of this type finish.
Other arens in the bullding, such as nallways or lobbies,

waere excessive waer moy occur and accentadble apmoarance is

desired will 2]so use a ~lazed suriecce. Tsual comdonents of
thls Tinish are a r:csinous binder and ~lass sillica sond with

pi-ments or enlored ~ranules to cun»nly a variztion in color.

ritechen orcas 7111l use these

-

Pathrooms, loc':er rooms, and

annlications to obtrin a water rrsistive and sanitory finish.

Wond Trare Stud “ertitions., A linmited an-~licrtion of

interior wo~d frane stud ialls ia still £-und in ich ean school

sectlon 1s In arecas resaovirine a

o
1

The major use for thias wal

1=

li~ntuei~ht »crtition not sub’ect to an exciss oF soun
transniission, Althou~h sound insulctin~ matzrials .oy be
Incoriorctsd, these »roducts will incrcase the cost while the

wall will still lac!z sufficient mass £ hclt transmiission.

1.

Termorary vartitisng elso incoroorcte a wosd frone stud

construction., Insufficient sound ins lation ard objcctions

d-
o
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ma~e-ally linit this construction method.
Oertain osreecs in ¢ school will use a wood fra.le stud

wall to facilitate the a»-lication »7 2ithor wood »Hansling or

@

nlywocd. 3ch areas as offices, tzacher!s ro-ris or lobbies

(¢]
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}Jt

T™ese ratericls ore »rafored by the architect but are rastricted

by fire rcmulations, buildinag bud-ets end insurecnce penalties.

'—
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'%e Prrtitions. 1.2wW trends towards flexible

o]

interi rs has incrsrsed thae 1.:vortence of m-vable peortitions .

6]

These nartitions are non-bearin~ onl niay be readily rsaioved
and re~rouped by custodial steffs. Ducts, pide lines, conduits,
and so on, are usually run in the corridor or outcide wall to
reduce the amount of fixed wall soace.

These mrdular svstems are »rodiced by both thae nietal
and wood indistries but interior surface restrictions limit
the use of the wood units. DBota systeris are only used to a
gr1all extent in idich r~an's schools duc to excescsive costs.
One estimate of a medium quallty, three inch netal nartition,
system was %27.00 to “30.00 per linsal foot. “ond units wore

other disadventare lies

(6]

oriced at “20.00 per lineal foot. On

N
¥

in their hollow core dssi~n wrich coes not e”ficiec~tly hinder

sound transmission.
Should flexibility rcach the Lumortence sradlicted by

school consultants and desisgners, the excessive cost of these

systenis will be balance ¢ ability to ma'te chan~~os readlily

Q.
= o
g
<

and econoiically and obsolescence will tond to be 1eld In checlz,

Floor Construction

Structural Zomnonents. Poured concr2te slabs now

nm

the brgic unit for {loor construction, T

o)

predominate acs se
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slabs are poured over a well tamped foundation of cinders or
broken stone usually four to six inches decp. A damp course
or vavpor barrier consistine of a layer of roofing felt or
volyethylene schests, well lanned and comented and turned down
acainst the exterior wall, is requircd to »revent the passare
of roisture throuch the slab and into the intecrior,., This layer
is placed over the crushed stone foundatlon orior to »ouring
the slabs. Insulation should also be »rovided at the pesrimeter
of the sleb at the cxterior wall, The concrete slabs, usually

four incnes tniclz with steel wire nesn re

b

nforcing are v»oured
in individual units to control ex>ansion-contractlon sroblems
and to reduce the transmission of solid borne sounds. After
slacement of conecrete, the surface 1s screeded to »srooer
elevation and stesl troweled to »Hroduce a snooth, dense
surfoece roquired for the application of floor tile adhecives.,
Lansin~ construction estimates place the sauvare foot cost of
slab construction b-tween thirty-five and forty conts.

Jood jo st floor cnonstruction 1s rarely used duc to

objections arisins from the r>sulting crawl soaces, Iire

. e _ s g -
insurance ovenalties and miginterosratstion ol the recsulations

’ o ;.arshalts office. romnd leval shorld be

. p TyA ay 2 A A
at least ei~hteen inches below tae battom of wood jnists to

avoid esntact with ercessive moisture. in addition, adcqguate

. R b - RIS A
nare, ventilation and tapiiite shields should be orovidad

o

dra

1,

; s frorn 1 incact attac't.
to »rotect the wood inubATS from rot and inscct atta
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Although these measures offer protection to the jo'sts, the

nogsibllity of thais crawl snace harboring vermin and other

1th hazards, »roducss one objection to this tywe of construction.

Fire insurance rotes are 2lso increnssed for conbustible floor

r 1

These objectivos crunlad with a hesitation Hn the

ct

st

tg to 1 combustible constriictisn hes all

rt of architects to use

but eliminoted wood joilst floor systens.

loor Tovorings, rover [loor covarin are an innortant
item to rny buildinm, This item ILs not only subjiect to the

scufflin~ of hundreds of feet and the traclzine In of dirt and

1rar Tfrom comstant clsanin~a and

®
e
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dust but also rec

2ipmiont. Simes a floorine« is
.3 necesnary {or 1t th nrve ~o2d

nlities thatl meintain a gimoth and dust

3chool floors should also b2 ro 1

softenin~ the s»ound of inonct, "lo rs con o1id L.riznsely in

redicineg those distractin~. noises rrich arisz Trorl nacoascry

irable activities, Teglilisnce is necastary to raduce

fatisue from constant stondinm, wol'zin~ or »lcr7inz an floor

areas, Slinwerinasgs as well as uadie reisistance to horlzontal
motlon of the foot will also cause reti~ue but are not as tiring

b nrs and nmuscles o the hwian body as a

PG anc

to the

—J
e
)
3
Q
]
.

loc’rin~ »nroner r2sil
Areas subiect to an =2xcess ai~unt ol snlgture will require
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non absorptive floorin~s, Tollets, shvdwsar rooris, and loc'zer

roort flonrg roanire such iatorials Lo naaliatalin cleanliness and

are iavolved in a achool

bis]

S'nee exttensive Tloor arcas

Az uith other sinterial, the I
districts wlll dictate tHr a lrorce 2xtent £h2 Smie Sf floorineg,

Althoneh intially iore exoznslve than as»halt tile, the
waorine and iolinftennncs quelitics of rubber tile Hrasent a
imore ecconoillcal invesi.ent over a soriosd of yecors, The vinyl-

type tiles are now increasins in usc and iy aveontually replace

iles. 1his »Hroduct nos an even

the sonulcrity of rubber t

lon=2r life s->an nnd lower .irintonance but initial cost is

nl~her than Ior tho
Arcas subject to excns~lve mnisture will use a

terrazzo or cor-nic floor, .

seie time obtein a

ia>le floors have little
has not ba2en

Q
'_Jo
.-
(S
Q
S
(@]
(&)
(O]
L)
ct
'_l'
5]
L]
O
o
Q
ct

floorin~ fisld., Tho r=

duplicated s:iccessfully by ony other loor system and continues
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to be the prefeorred surface for athiletics., Zlznontary schools

have frequently included wosd floors for thelr multi-puriose

rooms., Thig arsa 1s uvsad for atulstics, ~aics and other

recrecational activities cormion to elcuentary education., In

this case, rosilience is not as sircnificant o« the warmth of

the floor., Ttudents will frequently have to sit on these

floors durine such activities and the adeguate warmth 1is

necessery for himan comfort. ‘ood floors have bzen lar-~zly

d in othoer arecs of thie school by the voriosus tiles.

]

renlac

Jisher Initial costs and reavvlication of finishes havs niade
1t econoiiically unfrasible to continue the uss of wood

- s . . . e .7
floors cxcepting in thosz arsas waere warmth and reclilience

are of utmnst i.ivortance.

Roof Construction

Contermorary scuool arcihlitecture has repeatedly mnde

vzly flat roof deosisn. To mest the

I

use of the flat or r=3lat

needs of this nopular decinn there have been a host of products

daveloned by various industries. The cornlex nature of roof
s7sters has caused the school district officials to rely

almost comoletely on the architect for this selection, 1In

turn, the archltect chooses thosz materi:ls with which he has

had orevious exmerience and accoptable vnerformance. Comnetition

will try to swey his chnice but in meneral the crchitect will

remain faithful to onz svstem for a nwibsr of vears,
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In order for a system to be cormatable to one story

flat roof design 1t must develon sufficient stren~th and span

with a lisht wei~ht mass, This will enable the wall and

founiation conmdonents to be lisihter which in turn reduce

total cost. A couwlete ronf systemn is usnally coimrosad of a

structural monbsr, the declking, insulation moterial, a built-

up roof, and a finished ceilinz. Some building materiasls have

increased their efficiency by incoroorating two or iiors of
there functions thereby elliiinating the need for extra products.
Onz of the more difficult tasks encountered duwring this

study wos a dzstarmination of cost commarisons betiwesn various

roof systems. Actual cocts were not obtained from any sources

due to the largme numher of variables comuion to ro»f strictures.

Sueh factors as the comwlexity ol material selection,

variations among buildings, construction cycles and business

fluctuations constantly chanme the cost data and compel

buildins concerns to rely on general comdarisons, Alternate

bids for one job are derived but do not hold true in all cases.
A coruion item to all roof syste:is is the exterilor layer

or the buillt-up roofing. Bullt-up roofin~ may ve laid on a

wood »len't roof, gypsum slabs, leminated structural instlation

board, or a conecrete nlan’t svstecii. It is comdosed of three

to five lavers of ra~ felt or jute saturated with coal tar,

pitch, or asphalt, and with cach lajer bein~t sa2t in a movnine

of hot tar asphalt. The top is ugsually £inished with a layer
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of crushed slap or clean grovel, Vhen well laid with ~ond
materials and worlmianship 1t 1s an enduring roof which

cormionly lasts over twenty y-ars.

Structural Iembers

Steel Bar Joists. Otecl bar joists are the most widely

used method of suvpvorting roof arecas in one story schools,
‘hen combined with an economical roof declkins and a susdended
ceiling it is the niost economical of all roof systems. Since

1t does rorulre other materials for comoleting, the total cost

6]

oy fluctuate and rsducs its couwnetitive advantase. This

oist system nmay eliniinate the Iinished celiling but an unfinished

e

anpnsarance and hi~her insurance rates cencrally precludes
such practices. 3y exvosings the steel mombers the clascification
is droonped from fireonroof to non combustible and a penalty
will Cevelon.
This system is fairly simsle to erecct due to 1ts construction,
The joist consists »7 an upner and lower stezl chord weldad
tomether by a web of roundrod. Various depths and len~ths are
available in four inch modular sizes. Li-shtweisht desi~ning
13 also »ossible due to the web arran~ement crectine a smalls
dead load. The denth of a bar Joist not only creates an

air shace between »lanzin~ and ceilin~ dut

[o7]

Insulatin~g dea

[®]

allovis pinin~s and ductiuorz to llie in this erca,

- ¥}

A metal framewvor'c 1s Teostzned tz the lower chord of the
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jolst for the annlication of a susdoended ceilinc, Onc» in
vlace the acoustical tile are snannad into »nosition. This

material will bs discusscd more fully in the ceilin~ finish

section.

Li~"t “teel Broaris.e A limitad use of li~nht stezl beams

is also f>und in Iiichi~an's schools. ©Onas major ro

m

son Tor 1ts
rostricted use is the heavier conctruction of the member Thich
rasults in an iInereese of dzad loads thereby placing heavier
r2quiremsnts on tihe wall sections. But their ~reccter load
capacity will allow a =wre liboral spnacing than nossible with
bar joists. 3hould an exvosed structural system be used the

wider spacine and solid web w11l produce a clecancr annlarance

then thet obbteinsd with bar jolists.
rrefabricated Toncretse Decltint.  Anothoer 1in ted naterisl

In one story school construction is the -refebricated concrete
plan’z, “Ticessive wai~ht and exponsce are the chief reasons for
preventine wider use., “lInce the vraoduct may shan un to
thirty-two fsot, a systenn of interior brarine :nlls will not
ba r-quired.

One advantase of thils unit is the nuitber of functions

it can perform., The material not only acts az a structural

and dzekzins itom but may also function as the Tinis

lJ.

ceiling, A susvended crilin~ is otill used in the majority
of cases to nraduce better sound absorntion and evnoearance.

Tre nlan't 15 dosisned in depths of fovr, six and ei~ht



inches with a nodular width of sixteen inchses. “necified
lenaths ars »rapared at the factory to focilitate cerection,
Larrse voids are run throushout the len~th of each »lank to
reduce its weli~nt, This aren and s»Haces beibween each a2djoining
nember veritits the installation of »ipnes and wirines, 2oth
reinforcing and pretonsioned steesl meoubers stren~then and
relicve the stirsssas within cach olank, Zitner a voured or
risid tipe insulatinn is reauirsd to »nroduce an efficient

thermal barricr. The "U" factor of four inch »lani: is .15

and with one inch of ri~id insulrtion beconies .11,

Glued Laninated Structural l.e2ribers. One of the becst

oonortunities for the lumber industry to re-enter the school
construction field secems to lic with ~lued laniinated members.
Tals pro-~rescive annlication of wood renresents a number of
qualitiss which are desired for school constri:ction, At
nprasent, thoese members ars slowly incraasina in use throughout
Iiichi~an's one story sc ools.

Zlued laminated meuibers ars produced by bondine a series
ofwood boards or strips, two incaes or lcss in thictmess, to

a desired thice'mmess, width, aand curvetire., Individiel boerds

are groded and kiln dried to ellwincte the »ogsibility of

|&]

defacts in the Cinal structire. Adhesives rerse from water

r tant interior tioes to exterior types s:ltable for use in
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per cent. Casein glues are coirwonly used for itsrior members
whereas a resorcinal formaldchyde adhcssive 1s used for nore
risid swecifications. Iollowing the bonding »rocess, the iten
is ganded, macnined for e:act dimensions, drilled and tappoed
for various fittings, and finished with a gealer and natural
coatine, These units are custom buillt for sach individual job,

.

Th2se maubers are nors acceptable to lilchican's sciools
in a post and brzam form, a fact attributed to the predo:iinant
lonz span, one story construction., 3But the more ~raceful
arches, cambered beams, and barrel arciias could also be used
in other classroom desisns. The latter curved members ars
better adavted to areas requiring larse onen svacial
reoquireiionts and a ~rsater ceiling heicht such os ~yrmasiums,
rmulti-purnose rooms, auvditoriwas and cafcterias,

Tae outstandin~ advantase of thiese 1tems 1s the abillty
to expose the structural nember and yet add beauty, warmth and
arace to the surroundin-ws, These members introduce ouality

4

to tre interior,

¢
%]

to any arca, 3y introducine lar~z onhen shace
Y

<

a flexible wall nlan mey be incoriorated in the desien, Althouch
wood 1s combustible, a combination of relatively lar~e cross
sectional volwr.> and the char capacities of wood during a

fire places the safety of these members above that of the non
combustible steel construction. Ins neered tiiiber construction

also has a resilience that preserves strenmth under shock of

wind and seismic impact, often leaving structures sound when
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other more rigid buildings might have suffered heavy damage,
Certain indirecct savings are attributed to this construction.
These include the eliminctlon of susnonded ceiling systems and
the ability to use lighter partitions. 3Since the »roducts
are not subjiect to intarior wear, maintneance on these itemsg
is also reduced., FPactory fabrication will nroduce further
savings by reducing the amount of time and labor svent on

By

erection.

L0

Re~rardless of these indircct savinss, one of the major

drawbacks to lam nated construction is their excessive initial
cost, This is lar~ely attributed to the detailed and custom
manufacturing system used by the industry. Steel joist srysteus
are Hroduced and dlstributed on a mass vroduced national

scale waich rapeatedly undersells the wood membars. 3chool

digtricts with ti~ht budzsts restrict the erctitaect from even

D.snite this fact the lwiber ind:stry may sicecessfully

countaract by sbtressin~ the qrality features coiiion to slulam

e

nroducts. Jchiool districts hove slowly been incrzazine theilr

buildin~g funds to incormorats such qrallty featerts in their

L

buildin~cs, It is now evident that various districts are

“eenine abregst of their school space reguiremsnt and do not

linit their new structurss to bere necassiticss.  Trand Ledre

recoently comnleted a new hisn school buildine which used glulam

1 - 2

beams in the library and calfsterlia arnos. aecltson, .Jlchilgan,



has used laminated woond beams in tae classr0ﬂ;s o’ its last
seven structires., In botil cocses, a quality tyoe apnecrance
was the najor rcason for sclecting this structiural arstou,

In the miainrity of intervicwus conducted with school
officlals there were no ~binctions to ~nlulam nenbers. The
2 jor recson for not usine this oSroduct iIn thelr schools was
attributasd to the architects not svecifryin~ the rinbterianl,
[.any sunerintendents adiiired thals tyre of construction as
fresuently used in their cormmnilty's churchzs but had little
information on the »rodict, thesroby not considering it for
thelr sciool builldirms, TSchools and churches ware considered
as different spacial »rotlecas that required differant builldine
naterinls,

lnan the quastioning was dirccted to architects 1t
bzcane apharent that another reason for thelr not soecifyilnes

n

nlulam oroducts was 2 laclz of intersst in or inadecguate infor:iation
on the »Hroduct. In nart, this oy stou from the architset'!s
scnoolin~y which in the majority of cases eliminates a thorou~h
education in timber desi~nin~. Despite this fact, one ma jor

425 il

R h]
[eks]

reason Ior the architect's in<ilfercnce 1s +ac% of “romotion

by manufocturers of ~lusd laminated »roducts. This void should

be filled by field re rog-miatives who can stimulats the

architecet, accurately solve his desi~n probleus, ond osevsonally
.

supplement imaersonal nrinted .aterinl, Architects frzausntl
J : y

mentioned that such sorvices were offered by co.matitive



117
industries and to some desree had influenced their rinterial
selzctions. TIlcarly every drchitect interviewed exdressed
a desire to incorworate more natural matsrials within his
school desi~ns and considered wood as a »rime mcans to accomd>lish
this moal, With the vressnce of such a »nartiality on the nart
of the architectural »rofession, further »romotion by the

~1lulam incdustry sould induce a srooter use of thess products.

Another reason for plulam nrod cts not dsvelooing a

()

)

lar~er rnartet is the reaatriction placed on such itens by the
Tire larshal's office. Since the exdyosed ~1:1lam oraducts do
not ne-rform as Clans A or B finishes they are restricted from
hallweays, lobbies and large assembly arcas., As discus=sed
in Chanter III, such restrictions are unfair and nead to be
revised, Althoeh archiitects do not amres with these reo~ulations,
“hevy have shown no desire to form a body whrich mirsht influence
the Tirs l.arshal's office rovision thereof, Such actions
are now the resnonsibility of the lumber indnstry and its
raspective associations.

Glulam products are classified as Class 3B or non

ing

ct

combustible construction for rire insurancs ratin~ss. T35
b7 the Undervritsrs! Laboratories Lieve siown that thes
nenbars do not add to the fire loss and as a result are

credited br insurance firus.
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Dec'tine latorials

Gypsum Products. Gypswn products are used for school

construction in one of twe forms: a vrecast planz or »oured
slabs., Ths value of aypnswa 1s based on its satisfactory heat
insulating qualities, its lisnt wel~nt, a non combustible
ratine and the fact thaot it is strons enousgh for roof slabs
which are not heavily load-d.

Gypsum nlanzs are commosed of 275 finely eround calecined
cypsun and 37 of fibrous materials by wei~ht. These “rscast
roof items are reinforced with a hea wire mesh and a metal
toncoue and groove edring., The two incn moubers arc usially

avallable in ei~ht and ten foot lengtns. < or.ial application

e

nvolves laylng these nlanks »erdseidicular to the joist mesmbes
or purlins, adding a layer of risid insulation snd then nlacing
the built-un roof over these layers., Two inch nlan'zs carry

a "U" factor of .53 and with one inch of ri~id insulntion

the value becomeas ,20.

Porrad ~roswu is oly usad on flat roofs sivece it will
flow on an inclined surface. e Zoundation Tor this noured
roof consists of formbhoord »arels laid »n a2 s - stam of sub-
purlinsg 'mown as bulb t-oes., 3Sulb tees ars li~utiei~t, inverted
steel T secctionad weibors, ustally an inea deep, wiich provide
a nelf berrine surface for the poriuset:rs of the Toruiboard,.

This srstem is laid nernendicular to the »urlins or shorter

spaced joist syst-ni, Iformboard may be an insulating, acoustical
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or strnderrd shzetrock nictericl and crn fuanction os o £iatahed

e

ciling

(¢

n exyosed steel constriction. Onec> the Torming material
is in »lace, rcinforcings mesh is overlayed and ti:o inches of
gyosum riortar are soured Hn the roof and alloued to s2t. This
system has an insulating "U" factor of .16 or .11 if an inch
or ri~id ingul-tinn is add-d.

2lan’z and nourad ov o swil ars wid-oly usad in one story
ichi~an schools. Te system is one of the most zconna’cel
and ras ottained sotisfrctory verflorionce ricords in the
132 1o roztrictad i srnas of
hi~h heeiidiser, sueh o8 souer rooris ond Indoor sviiliin~ dools,

due t> its conocitr of abrorbins ustor vhilch subse izntly

-~ one ol the nowncot »roducts

Q
°
s
O
93]
12
ct
e
. O
3
)
o
O
Hy
J
]
O
ry
e
.

in 1i~nt roof constriction is the {lber cormositin board,

Tace nrodiets havs inercosed in -opulority drin~ the past

few years ond now »rescnts a 1afinite challan~c to ~ynsun

. . ; o PR
products. Althou~h Toctum 1s only a brand noie Jor -Als

. S : N2 ] T Mgl Arn
product, it ovrodominctes consirietion and is nnw cHmsiferad

a ~eneral torm for this orodict. L2
board ars a unif rm nnt of wood
inor~onic binder. This is taen cuisres

2 T et AN m v A
ass and nachined to verlirhus len—~this and WIGTNS. Tectuwn nas

a Tinished surfoce of wood fibers and a raverse coverin~ of

£41t to »revent noistire fron nenetrating

o)

aa3nnlt-satur~rtecd roof

s rovi e annlication of
into the material and to also yrovide for the annlicat
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a built-up ro>fin~,

Uo}added insvlstion is neaded sincec the material has

o+

sufficient therral j$nsule tin~ Ilities. "U" values for a two

v
m
(ox
‘—'

inch board is .20 ang .15 for the three inch loaver., Other asaets
include a non combustible rating, acoustical qralities and
limntwsi-nt construction, fost is comnarable to ~ypsum decking
when the raquired inslation for syosum 1s added.

The liaterial ig best acanted to exnosed boam construction
and is 2lso erectsd with a systen of bulb tee subnurling,

Cnce the plan'ts are layed on the bulb tees g srrout 1s anplied
; y _ Dp

to the rast 1ltins ~aps which insures a uniform base for the

"7
'»—o

paln, tiils vroduct is not recormended

)

built-up roofins, “ers

»plication in areas subisct to a hirh

)

by the manufacturer for

hunidity.

steel Mecltina,  Another low cost declzint material used

in moderate guantities for [ichiman's schaools are tha various
steel dec'ting dosi~ns., This “roduict is easy to ercct and is
usually laved nernendicilar to the »nurlins, Tae sha-t retal
overlays obtain their ri~idity from the lon~itudinal rib
desimn formed into the ..ater’al., Usual depth of these formed
menbers avara~e two inches. Once the tuonty-five to thirty

inch wide sheet is overlapned on the adjoining nieces, the

o

section is snot welded into place, or fastened by self tapping

screwvs,

Initial cost of the roof dec’s is one of the lowest in



the field but itg lac

~—

)

I
o)

(o) nsuleating crovertics reoguirss an

added ar>unt of insulation to be incor»orated in the roof
structure., Architects that were Intsrviecyed did not ma%e an
extensive use of this systen due to brobleus of insulation ang
d-sizn. Care must be ta'-en to 1solate the mombor from rnoisture,
since it is subject to deterioration from rust., Tince this
deck system cannst be used a5 an exvosed ceilinm due to itg
overlapved and welded joints, an added layer of blan-et
iInsulation may be placed above the reaulred suspendod cziline,
One variation of taisg metal dzc'ting is a structural
nerlormed stenl dec’ting vrodiced from heavier cJaupe naterial
and incorporatin~ a "U" form for each individual meiber. Thig
lon~ span dec’ting climinates the neced for structural sunport

and will span thirtr to forty foet dependine on the d>nth and

rauce of dockins used. “iach nember is velded to its nei-~hbor

to obtain a ri~id roorf.

lajor disadvontames of this system ars c:nterad on
insulatine and e®»ansion nroblems, inherent in the desi~n,
Althou~i ths system nioy be 1laft as an ex»osed c¢:1ilihpg, the
acoustics and anpearsnce cre not desirable,

the system finds only lim®ted use in school structurss,

iood Roof Decks., Comnectition among the varisus roof

dec’t systems is not comnlete without o discnssion on the wood

roof dec'ts This dec’t svstem is coirdossd of double tonmue and

frooved wood members spilzed toscther to form a eontinuous

Due to those featurss
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deck that 1s a combination of strensth, insulotin~ qualities and
a Tinished c¢hiline Comonly, this »roduct is used with ~lued
lari’ ncted membzrs for various archiltectural effzcts but it may

also be used with otar structural mecmbers. The individual

plan'zs are grade mar’-ed, kiln dried and used ina 3 x 5 or

seven incn snlie fastener a:d r.achine nlaned and baveled on
the =2d~e to warndice a ~rooved sur’ace recady Ior fia’shin-,

Various softwood snz2clies arc available and thelr atirsctive

rain texturcs usually roceive a clear flinish,
ine cellular nature of wood crecates a nctural insulating
property for the umsiber., This feature ..ay onlt the neced for

further inszulation but the usual ovractice 1s to incors-rate

one inch or ri~id insulatiosn avove the doeikxin~ and then aonly

a built-up roof., Tizc "U" value {o>r a no.uiinal four inch dackt

i1s 17 ymerecas one ivch of insulation lowzrs th

3

e
67]

Adequate streoncth is »raduced by th s7sten 1th construction
snans of 16, 1, 12 and 10 f2ot corryin~ live loads of 30,

L9, 55 and 79 pounds wor svicre foob ransactivelr. Jost is

~onerally classifinsd as comnetlitive with the other or~tams
unen the eilira zinterial cosbts incornorated in a finlshed

srston are adied,

Me ocesthetic aprecarence of I'inlisaed rooi dsclilas 1s nHot only

attrnctive but versatile due t> the nwihzr of o92ciza availadle,



o other roof syctzm con nroduce co.dorabls fin'~es to those
obtainad with thsss wyod rlzibers,

Scnool bulldinmg can use thezss arcitisctural as~ots bnt
certain factors mow »rocent 2 barriér ty ermmosed rHyaf dec'ine.

One of the ~2a2ral requiremonts of the veorious <chwnol Alstricts

stetas a Hralforence for an acoustical c2ilinas tilech is of
a rite or off ralte cHlor.
“menad Qwmids gasctTics: Mleilin~ wntaricla ahom1d be

Reflestoncas (inimum) ¢ Seilin s eeee 205"
Me Ddenartiient of rublic -“ducatin also rocorrinnds:
Collin~s should bHn ©inishad in a [lat wmite, rarmardlass of
mnoterial, ihe :wotbericl to Do used in cenilin~ finish will
denend upon sevaral focetors, bt often the coiline surfeoce
1s desi~nad for sound absorption.”

~ y At . . R - I
ey eorrinnts aros thin ushoal oractices followred throu-n-

ont this states The ceiling is asnally Cinlishaed with o wuhilte
acoustical tile tThab ~ilves thwe tzachin~ orca batier acnustics
and 1llwai'nation. Tiess weasures woald rediizce the anoearence

ts o o d roof dec'liz, increcase thir co~t ol Tls roonf systam
2d thereby cut its corpaetitive advantarns,

yg o
"2ovised Desi~n Jtandards for sleomentary 3chools',
e Collaboreting Architects Cooriitiee, "rond Naplds, 135N,
16
"Planning To-ether Lor Better 3chool Buildings"
i q, sichi~an, 1955,

Denartaent of Publice Instruction, Lansin

——




o)

Yo countoract such uinasuras incdustry muast strive to

ha
=7

ante such ideas and stress the imdortoncs of obtaining warnth

o
3
o,
]_‘o
3

torest in the intoriors of clasaroorise A careful
selection nf lichtin~ fixtures would rcduce the need for
“lectlive cellings, In »art, nis sloss varni will

davelon reflective sarfaces. Acouztics are d-sired but not

always essential, "Planninn To~ether for 2etter 3chool

L

Buildings" also states: "lowever, acvistical correction can g
be accomlished in other ways and many dlffsrent motorials can

17
be used in ceilin~ finish," l.ony of the -~ractices with!
scihool constriction ars time honors?! rituals that may be chanred
with nore a-cressive ond intsrecstin~ ideas. Tere amain, an
industrial promotinonal campaisn is essentlial to introduce these
ldeas and thereby influence the personnel dealing with waterial
sclectlons and snecificatlions. The entirc story of wood declk
ronfs should bs const-ntly pres%ﬁted to> the architocts and
school admiinistrators in ordar to correcct misconeentions.
e socond and lrrazct restriction on t-is rhof system

ori~inates from the Fire ..arshalt's office., Actual restrictions

are similar to those »nlacad upon clued laninatsd members.,

Thess rastrictinons also rosnlt in the architzet re-crdin~ all
wood vprodiicts as bheinm elim'noted or unfavorable to the Fire
iarshal's office.

17

"2lannine Torethsr for Better School Buildinge
cvartiomt of “ublie Instruction, Lansinc y iichican, 17
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It 1s nossible to observe thase reculatinns and still

use wood nroducts., 3uich neasures as fire retardin~ nrints,
fire retarding imnregnations, or a sorinkler systben will
provide adequate protacti-n as nrosceribed by Bulletin 12,
2aintinrm and nressure treatments are exvensive and destroy

the appearance of natural wood. Sorinkler svstems are not

only an added initial construction ex»ense, but nroduce
naintenance oroblems for future years. Yone of these solntions
are economically feasible or comnatable to the anncarance of
wood prodicts, The najor solution lies in attackin~ the
problem at its source.

Viood roof drnc'ting is also restricted by its fire
insurance ratin~ as a co.bustible roof. This establishes a
penalty a~ainst the item and was freguently rentinned br school
superintendents as a reason for elim natin~ the item. Roducing

o

this problem will devnend »n a method to lower ths insurance

School indows

Aluninum now »nredominates as the udaterisl for school

w'ndows, Thisg material undoubtedly cantires over saventy-five

Dor cent of the windouw nar'zet in schnol coastructisn., The
rexainder of ths window units are »rodiced from wood and steel,

Wwith wood »robabdly havin~ o sli~nht ed~2 over stesl,
The one major rozcon for this selectinon 1s a raduction

in maintenance costs durin~ the lifetime of a school building,.

T
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Archiltects, sunserntendents, school consultants, en~'neers and
school board me.ibers all stated Siat one of the vrercauisites

for window units now canters sn its ma’ intenance costs.

Althoush aluminum requirss 1ess maintenance it cannot
be clascified as a maintenance-fres meterial., Aluninum does
react with the elenents to form an oxide w-ich nects 2s a
wrotective coatine on “he rietal. The color of this oxide
varles from a whitish mrey to almost black, devendin~ unon
atrosnheric conditions and are. Final results of this natural
process are a dull srey surfoce that neilther adds to nor mreatly
detracts froni the exteri-r's apohearance. The oxide coating
is not always a marantee of »rotaction since the laver is
realatively vorous and in time softens and nay erode away. It
also 1s rouch and retains certain aounts of Jirt.

A second shortcoumin~ of t-e matsrial is its tendsney
to actually corrode when exosad to tha clements. If excess
ailounts of <cid or alkali are pnresent in the atiiosnhare this
dzterioration will be mors pronouncad. In »nart, the oxide
coat wlll ston corrosive tendencies but the low stability of

these coats cannot be relied on Tor extended nerinds of tine.

Carec must be exercised when pnlacin~ alwilnum windows in a

C)

dlasonry well since a dirzct contact with nmasonry will caus

sslive corrnsion. Zorrosion

W

the al%ali in cerinnt to causa axe
also exicts wicre alwminwl 1is in c-ntact with steel,

Tio btoxt, "“avian Dollars in Bulldi~m ‘chools', states

e ——



127
"Aluminum reacts roacily with the lime £aning in cenent “roducts.,
Thils ma%zes alwiinumn a noor Hrad. et to nsge directly a~ainst
masonry and concrete 1n sny form unless core is *taan to
separrte rasonry matsrials from aluninum in order that excessive
corrosion will n»ot occur. Lany aluminum store frontg have
reaouired rovlacement in from five to tan years because of the
excessive lime bath they receive from watap weshine over the
1°

masonry wall abova and over ths aluninum,"

Duz to sueh tendonciecs, a muiber of arcalitects inter-

viewed state thot excentional care must be tallen in szlecting

man stressed that the

(@]

the aluminum window units. One ~entl
aluninum industry has nlayed a noax on the wublic and its
school districts by advartisin~ less exmense tarou~h thz use

of a "meintenance free aluminum prodict". To combat this

[N

weaknoss of aluminum, arci’tects will s»hac fy only windows

that can rosi-t thecss actions.

rwwans to reduce this objiectionable

Tn meneral, the
occurrence arz the actual coiidosition of the metal and sieeisl

protective coatinws, A sreat nuwber of aluninua al’oys can

be »nroduced and at »nressent about fifty are currently available.

They range from “ich strenstn aircraft metcls to lower stren~th

ty resquireients,

itoms useful for bendins and doctibili

1
"Saving Dollars in Zuildin~ Schools", David 4. Pierce,

e . . - T Aanr . =
Reinhold Publishings Comnany, lew Yorlz, 1959,
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Variations also exist in relation t» the rietals! resistance to
corrosion. Alloy A3S 1s usually selected for extruded shaves
such as indow frames a2nd sash and has a hisher de~ree of
recsistance to elements than other cheaner alloys. The s-cond
means of »rotection is olffered by subjsctin~ the nerber t> an
anodizing »nrocess wnlch creates a snecified auimnt of oxidation
and a more r-sistive coating then that occurrins t-rou~h slower,
natiral processes. A controlled finish is acgquired, with a
uniform or snecial color intesrally bonded to the base metal,

Thcse uicrasures do offar srzater nrotectinn to the metal
but also increass the cost of the materlal. Architeocts that
have obteined suflicient lnowledse of this nictal not only
investimate the onorcting featurec of 2 window unit but also
its material comnosition and ©
states that to assure their clients of satisfactory results
it is esnontial to order units tnat heve a double anodizing

layer. In nost cases, the architccts and school officials

2

o~
v

22 pnerformance of thelr aluminum windows

ot

were sntisfied with
tained sizable r-oductions in na

ntenance costs., A

}_J'

and had ob
nuiber of arcritascts stoted that althou~h »Herlorrninmce was

catisfactory some doubt was railsad as to the winadow's lifetime

23ults., "“he nredictions of laborstory testinms were auestioned

duc to discrewoncies arisine from carlier tosts on aluninum
vroducts.

Re~ardless of rmat the fataiwre may »nrodice, the nresent




129
roduction in naintenance has caused aluninum to re»lacs wood

Ta)

and steel units. Laintenance of vincdow units is a najor issue
with school districts. lot only is it costly and continuous,
but the maintenance job may produce low quality rosults. Lany
districts were disnleased with the quality of worlmanship now
found in the neinting trade, and surmised that vhile labor
costs arc increasing the reonsral worlmanship has talzen a reverse
trend. Ilarrow muntins and bors were not painted neatly,
thorourh cleanins and vaint reioval procecdures were not apolied
to all surfeces and crevices, weatherstripnine was painted and
did not functi-n prooorly and windows weore "painted shut",
Tiese and other neintenance failures rosulted in the windows
not oneratine corr~sctly, uwasi~itly finishes, and a nsed for
worae freaqusnt naintin~ cycles. 3hounld such faults continue
over a period of time, these results will be ma-nifisd, Z=ven

if wor'zionshio was satisfactory the school district is still

foced with the need for rcantlicati»-n of »neint every four or

Taere is also a period betueon thz Halntins cycle when

5

the windHrw un’t will 1loo'%k shabby or hcve unci-~htly Tallures

n its

e

2int surfoce. At times, school enorovnriatismns and

'd

procadires will crzate a furtasr lac before the roa-nired
maintenance can be perfornsd.  Such neriods will lrave the

product in an unsatisfnctory stnte end ‘latrect from tha
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further objzsctions to wood windows rssulted from improoer
installation and inadsguate maintincnce. allures, in the
forn of rotted areos 1n the window unlt, wers the rosult of
not Hrore ly coverint th? wood swriece, or crcatin~ woter
travs durins~ instvallation., Snoulad thwe unit need roHlacement,

the ceoune of failurse wag usvelly »nlrend on thn ood i.oterials.

the foilure does lie, thz noturel roactions

Yhen the rieintena ce ond installetion recuvilrericnts are

-

irmmroved, the nther gualliies of a wood window have cased a
sizable r-diction in the nuwabsr ~f alwilnum units. “earl:
evary arci tect intervicwed rnizntioned that shrecificotions for
thelir recidontial do-~irns called for wond windows., 'm tThis

instance the nointonance i3 ustolly aceoiinlished by the hone

owner during the tiore frasuent rodecoratine

)3
)
O
=
}J-
@)
[oN
&}

’ coriom
to rocidentinsal dirrllin~s., A Her-aonal Inbtrrast in involvad
wilenr rosulits 10 Shie oiranr corine o1 ilg horie or nls closer

. R o e s e L Fret a4 -
s ervision of the irsd olntrrs.e  Whls ottitode doszs not

alweys exizst In e core of Hublic bilidinmna,

Tae quelitics of a ro>d —1do>w wieh goroh-ss alwiinum
2~aln lie in the notirs of the ror nctswisl,  Jond 1o on

nsulating tiaterial cnd doos not condict mmnt ond cnhld Bo

!._lo

N .

otizr martionsg »f the crironart, Duprine wint-or cionthg,

alxwginuwy end sta2) units will ovs enld intarior sirTocens and

Q

tend to eondens~ the wristyre Hros nt In s atingyanre,

TETTYY




rrodicts 21etsSsive

=S

tal froamworlz also
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a.ounets of fres
c 187 s seans and

jhints to adlt oan 2icessive amount ol alr, Tnecoaforicdle

tamperasures will be nrodiced n2ar window creas axd br trans-

n.tted to other »Hortions »f the rooul, To 21ii’nnte clisnt

dissatisfaction, ths architects =szcily wood windous. [
In part, these obisctions are conitrolled in schrol :

buildin~s by »lacin~ a diti»-nal anounts of heat 12 the class-

roong. Jwilldity conditions within a clascroonm usuelly ars not

2s critical as in the name since they Lo not ori~inate from

e
LA .]

wood,

tndels and the gquality of manu

usually consider a

enclosin~ an eaual volwie of =ohace

cost of

Bloclz and Alvuainug

thl

S

alte

. Ts are
enclosure ox»
duria~

o and wond unit cogts

excessive

non

hal
-

shower roors,

the r-sult

[6s]

2roblem,

oriced from

cns

Ce

other intsr-
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5> tha msavier suntins, bars

1.
(%4

Architects have objactad
and rullion strinsg co.1.on to wood rindow units, howevar, the

. .
1

iny reouircemsnts of school builldin~g have raduced this

criticism., 4 lar~e nubar of schools duilt in ths »ast fow
years nave incornorated lar~s ciounts of window area to utilize
natural li~htin~, 3chool districts now r=alize that such

radical dsdartures were not economical or fully finctional,
These objections were: (1) Iatural li~ht varies ~reatlv and
schoolroons rmust still rely on artificial sources. (2) atural
li~nat may be too intense or couse glare from concre and snow
surfeoeces.  (3) “oet losses and rrdiation are ma~-nified with
ler~er ~lazed croan. (L) Curtain and shads exonrses are

alco excesnsive with lor-e ~lazed arcas.

Duz to these objections many scnoosl surerintsndents

now want a wind»ow covera~e not excoeding thiry porcent of the
wall surface., This may nlace a rastriction on exterinsr

annearance. owever, vrevious scioolg ucre not observine

A .

functional desi~ns., At the sane tine, this rediced re~uirement
on window ar~as zar drcrease ths axbunt of heavily ~lazed
curtain wall units, T2 comnly with thass trends these wnits
would need to inerarss their amoints ol costlier »nanel nembers,
Monearance of well 2ot wood windou units also excels
ova» alwainwl,  The nainted aurfoce of vood rnoy vary in color

and gnrvas to sceent the Hutward aniecrance, whercas exoosed

metal surfaces have an ind sitrial anuearance thrt are not ag
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n~ t» the building's erchitecture. Thsse conditions

M

[l

nle

1S

.

will also exist In the classroon interiors.

©

To striarizes thz nresent status of the school window

narizet, it is ovident that one najor drawbocit of wood unlts has

resulted in their d-creased use. Althou~r: thevy do possess

other advantaces not found with alwiinum or steel, the

n0s~1bllity of unsi~htly avnearances and unsatislectory

functionin~ has de-simhasizad the other s21lin~ moints. Corrsction

of the »roblen lies chiefly with a means to r=z2duce this main-
tenance. Other considsration shiould also be ~ivon in order
to ermmwhasize the immortance of the other window nualities to

architocts and school bullding officials.

“taril-r Doors. Objzection to the maintenance of exterior

painted or “inished surfaces s resulted in alunium doors
beine usad for main entrances to school builld n~s, A number
of s'merintendents alsd objicted to the warnins and rotting

that occurrzsd with verious exterinr wood donrs. The major

ip]
)
)

nson for o wroperly bullt door to wrrp or rot will usuvally
stem from not offerins the donr sufficient »nroftection from the
elenents, wteessive time botween han~inm and finishing or a

¥

failur> to adeguately seal ths unit durinn the Initlal coat

W]

2]

2]

ce o worn finish

D

may nrodice early defects, rallure to

Q

and low quality maintoenance offer rcason for failuares to occur

a2t a later deate.
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Finishes raceived excessive wzar durince winter and
sprine wonths from children nushin~ on the door with wet
~loves and clothes. These factors, nlus constant exnosi're to
the elenents, reculted in short 1life cycles for the riore onopula
varnish finish., Reapnlications by an waskilled custodial
staff may often »nroduce further co:mlaints on wo>d d-rors,

The usual gneciflications for schools now call for an
alwninum door at mnin entrances and solid core, flush wood
doors for sscondary points. Aluminum doors contoin a larse
glazed arca and ray be combined with ~lazed sicde lirshts,

than their wood enuntrronarts

]

These doors ars n rs exnenciv
avareoming 200,00 as coridared to $60.00 for the wood door.

>r unlts were availlable but did not stand the conastant

Q
)
D
[w]
e}
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trofiic comion to school bunildincs and devaloned exzess
oxidatiosn and corrosion. This expense was zited 28 one rrason
for limitin~ their use tH niain entrences. leointenance on
aliuminum involves a monthly washing with a mild deter~ant to
ronnve dirt, exce:ss oxidation and sirid=2s by {"n-ers,

0llow core stnnl doors are also used H»n secondary

"Mese ntts ere comdeting with wood doors for

secondary entronces but heve not exceecdzd the nonularity of
wood., 3tesl units ars oftsn se2lzcted in strons eolors to
accaent varilols areas ol the scanol's 2xterior. “enerolly the

rusting of nxterior stzel surfaces and »rodlelis on r2vnalirina
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Tnrse Toetors hove ~iven wood <Coors ths cowmstitive edre on

Lo, s e -
tmis moer'et,

1.

Interi~r Doonrs. s nmajor tTynes of interisr doors use

- ~

in michimen's schools ara the colid core, Tiusn wo>d door and
hnllow cores, flugh sto:21l doors. Althoma~h comletition batween
these units is k7en, the wood doors are recelvine slivthtly
hi~ner accedtance.

Wood d-hors are favored on an anpearence stoandnoint due

Fal

to their notural fz2aturas,  latiwral wood ~rains are both

attractive and com»lementary to the curroundin~s in a halluwa
3 Vi

Q
=

or asaroo:i, "llammine Towether for 3atter School 3uilding”
su~~:sts, "Doors should be desi~sned to periorm th2ir srecific
functions «- the provision of qulet, warnth, and vrivacy --
19
ithout the.iz2lves becoming obtrusive," A nwiber of

architacts and gvverintendents had indirectly mode a similar
cortinnt on door units and nhad found that the color-d surfaces
2r ntel units did not fulfill this reaiircment as did the
natiral wood doors. 3chool districts have used metal 'mnits
but returned t» en emelusive us2 of wood drors vrinarily for
apnearancs considsrations.

The balred enamel surfacas ol intorior rietal doors vere

also 4iffi 71t to repair wheon da.a~e occurred. leratcnrs and

plarrin~ were much riore evident than on a na al wood surface and

19
"?lannin~ To-~ether for 3stter Tchool Ruildiams",
Department of 2ubl’ ¢ Instruction, Lansins, lLichi~an, 1956.
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subscouently required freouent maintenance., w~ost districts
had f-und that the installation of a miztal kicknlate on the
bottom of intsri-r wood doors rodiced excessive vear on
finisned surfaces,.

Other naintesnance vrobleas occurred with netal doors
when the units wzsre unbalanced or had received excnssive
dailece., In most cases, the custodial steff could not handle
these metal-workins nrotlens ond nceded extznsive shoy
facilities often rosultine in sending the door to a manufacturer's
representative.

Solid core vood construction also ~roduces a better
sounding door during onenins and closing than do the hollow
corec matal units. This stability reduces shund in the building
with less dama~e from abuse.

ilietal doors arc ~zncrally nroferred for their easgse of
installation and fewer adjustients durins oovosration. A
mninimwi of “ime and szilled labor is reqiired to install

these »Hre-sgsaeibled units. Doors are us:ally set in the

®

\

Jemb hin~es a~d connected with vins. The initial cost of

O
[

netal doors is hi~~er but advocaics Tor these units stress
the scvin~s occurrins throush reduced installation and
maintenance costs.

Intcrior wood doors are subjsct to temperatire and
humidity chan~es during the course of a school year, The

swamer :onths and holiday scasons crcate orodle.s for wood

e - Cpp—
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doors =hon the school ig closed., ‘Tunldity tends to incrcase
4.

durin~ swuler months and with the lact of »Hrover circnlation

5

in the building may localize these conditions in csrtoin areas.

Teameraturcs ney also increase in vorious roons and cauce
excessive dryinz of wood products. Both econdltions, if
excessive, will distort the orisinal snane of door units and

1nintenance.
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of the ty»e of door ised, netal door jambs

6]
2

and trim ars the more comion. wWood »rodiicts have lost a
~reater share of this moer'zet dus to the amvnt of time
involved in the installation »f the itema. Vith the wide
use of Intarior bloc't wallsg, steel jambs ars now installed
b7 thes masonry trads diwrine construction., This raduces the
labor costs. Althoush the material costs ol steel jambs are

hi~her, the ©nal analysic »rove that exsensive labvor durine
5 3 N >

wood Jaitb installation vnroduces a nicher total cost fixure,
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CCIlcLUSION

Tor tha mnst nart, school construction has evolved
to the nresent status of usine l1aterlals which will Ciciently

trectures, lJood

W
QD
15

acco.mmlish the dosirsd roaniraiients o7 th

5> thresc ~21mnral

D
ct

vroducts have cowrianded a louwsr d-aand dn
recsons: (1) reo~ulationg dirsctly ond indiractly orohibit the
vood »rduets in zchool buildin-~s, (2) these »roducts
do not mect the ssecific reqanireuesnts of school brildin~s as
adaavately as othsr niaterials, and (2) accursts inforumntion
in sufficinnt ogrontities s 1t dirscted to the »nersonncl
or atericl snlectlion.

To.histible motariols have Teen ulidely rortricted by
chie actlons of the “tate Tire ..orchel's office. Ties» rostrictions

not only directly oxcluds nany usaful wrood »rodcts but tond

to advarsely influence the architacis into elinin-tin~ 21l
rc-ulations a~d thieir resultins imoact 1t 1s iomoerative that

to rc-astablish wood Hrodiects in ths school constriuction field.
Thls rasbtriction is the one :iajor barriasr to reu~ve baforse
any Hrorwtlonal or vrordiet drvelopuent actions by the lunher

“stry wonld crove 2T setlve. At oresont, the tas’t of

,J

b=

rounvine or alteriia~ these ro~uvlotions liss souerely with the

Luwiber inlistry o1d its varlious luaber cs-nclatinns, sincoe 1t




139

\D

of action, bac’ed with valid reasons for chan~ing th
r=z~ulations, wuld wdoubtedly reczive somiz suonort from
architects and school aiinistrative mH2rsonnel. “Tais combined
force would »resent a stron~ ocotantia l mleans of induelinT a
re-cvaluation o »r-sent restrictions.

In sone areos of school construction wood products do

not fulfill the reouirements nressntly esteblished for buildines

nmatz2ricls. As a r2sult, werzets have been lost to niatsrials

that satisfy these corditlons. So0lutions to thisg dilermia

o

Fal

include; chansine the orodict itssz1lf to riore ad2quately

accormlish certain functions, or chan~e the »re-ent rethods

for evaluating buildins~ materials. The most f2asible solution

"5

1s a combination of both iders. Research should be initiated

by the various ar-sas in the lwnber indrsitry to solve such

e
Cn‘

problems as estc2ssive initlal costs, revocated and costly
maintenance and dimensional instability. At the same tine,
pro~ress 1s ncaded in developineg new sraducts, and rors
am~rz2ssive metvhods of »razencing wood qrodicts to the
constructlion industry. DProsssembled unlts, soecial finishes,
new rat-rials to c-onbine with wood Hroducts and many nmore
ideas are nced~d to motch the dynonic ~routh of couvatitive
Indistries. In some ras»yects, tiie "resent status of wood
nroducts in the achwl construction field is the rosult of a
laz in research by the lwuber industry whiile ol

were coustantly improvad to fit varinus construction ne-

6]
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The second nathod t» cohunt-ract these established
requirensnts is related to the third »nroblem of not »rovnerly
promoting these products. An incrcased aziomint of pro.iotion

-

needed to éavelon an interest in wood Hroducts by school

e

administrators and architrcts. Advertlising and perconal
sales contacts by manufacturer's rcorezentatives should be
combinad in »rovner amdounts to me~t the deflclency in the

lumber “ndustry. This »romotiosnal campalgn should also attempt
to have present material standards re-evaluated in an effort
to plece wood products in a more coipetitive advantoce,
Althown these adventames do sxist, the ~rops
resovonsible for riater ' al selection are not reminded of these
assets in an avpronriate nianner or in sufficient armnunts.
Competition has monopolized vrouiotion to the extsnt that
vood products are not racomnized or are nisnorered. IZflorts
siould be directed to corrzect thaese incdzquacics and
misconcestions by verious luubsr wmcaufocturing conearns and
ascoclations.
Thaege thres nhnses of dsavalonent ars essontial Tor a
re-ccstablisimient ol wood »roducts iIn school construction,
The potential within thils field should bz a sufficisent

incentive.

> o—



BIBLIOGRAPIY

11




10,

11,

12
BIBLIDGRAPLIY
Anonyiious, "Primary Tnits Partisl Solutlon to Flint's

Clascropr Shorta~e", Renrint of article in lLichi~-an
Association of Schnol 3oard Journal, 1955,

American Association of 3chool Aduinistrators, "Jtretching
the 3c¢chool Buildins Dollar'", ashinston, D. C.
. . . a . . ~
The Anerican Association of 3chool Aduiinistrators, 1957.

Collaboratine Architscts Comaittee, "Revised Desion
Standards for Tlenentary Schools", ‘rand Ravids,
Grond Rapids Board of wducation, 195

Department of Public Instruction, Planmmins To~ether for
Fetter School Zullding Lansing Denartment of

PublIc Tnstruction, I§§

Devnartment of Public Instruction, "School Construction
Data', Denartrient of Public Instructlon, Lansin~, 1959.

?duc”’loﬂﬂl Tacilities Laborctories, Inec., "2int the Alarm”,
ey Vorz, ducational Facilitiss Leboratories, Ine., 1959.

Tederal Sacurity A~ency, "School I'i

ire "alety", Pulletin 1951
T v “_ . -m ~
o, 1 Jashin~ston, D. C., F2deral Security A~cne 1551,
’ D ’ » ’
Tenrenan, ¥, J., "eavy Timber Construction for Tire Safety',
Washin~ton, D, C., LJﬁWLCuW Institute of Timnber

st

CJonstruction, 1975,

ational Titizents Comniittee for the Public School-s,
"hat Are Our School Buildinn leeds", vew Yorl,
Tational fitizen's Corumiittee for the ublic schools, 1955,

ratlonal Fire Protaction Assoclation, Buildin~ _xits Code,
Bosto Tational Mire Protoction Association, 1,59.

Tational Fire DProtection Assoclatiosn, '"Jener

Joston, ratlonal ire ProteCLlon Assocle
latin frotection Azsoclatlon, Orzratinn “chool Burnin~,
ton, llational Fire Protecction ZAscociation, 1559,

%] l—"

bols!
o
-

(o]




103

Yational Fire Protsction Ascocilation, "School Fires!
tional Fire Protaction Association, IOSU.

Tational Pirae Protactli-n As-coclatinn, "The Chlca~o School
Tire", Boston, lational Vire Protection 4Association,

rer’mzr, T,3 TGay, C. li.; -acTuire, J. ., _oterisls a=nd
Lethods of Arceltsctural Construction, “ew Torlk,

iohn Wiley and Zons Inc., 1950,

6 :

slerce, David A, 3avin~T Dollrors in

) ol 11430~y Sl
'z 7ort, leimmold FUDLl. 5 .In7 Corn., L. 5ue

School ol Lduc”*ion, tichiiman State Collere, A “urvey of
- ~ - .2 . A e asuwesns 2 Siswumnt
tnhe Trand Ledee Cor:unity ‘chool frea, last iLronging,

so.caLman 1Tito Collcre, 19I5,

“hope, John G.,
Wasnincton, D, C., Lia
Ascociation, 1959.

"Jortrol of lams Inread in Duildines'
tlonal Luwiber .anulacture

Stat? Tire Larshel's Office, "lire Provonticn scction,
School 2ullstin L12", sast Lansing, 3tate of .ichin

Thourmson, . .,
Toraest Products Journal, Vol, VIIT,

Aoril, 195 .

X "The ¥ire Psr_ oriance of

Tndervriters' Laborato

ries, Inc., "2u
Lew Yorlz, Tmderimriters!

Laboratories, Inc., 1760.

iran, 1959,

ildin~ ratorinls List",

D T pu————



WY

11
14







