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SCOPE ARD OBJECTIVES

The projeoct was instituted on the basis of information and opinion
offered by Chas. W. Hodde, Cheirman of the State Legislative Council, to
the following affects:

1. The present distribution of state aid funds for school plant
construction is unequal as betwoen districts as conditioned by need,
and those, rural in particular, which are unable to finance thelr own
requirements are being neglected in existing programs of state aid to
sohool plant construction.

2. The existing formulae for determination of state and local
ghares in building project costs is faulty and inequitable to the state
and a contributing factor in the problem of distribution of state
funds between districts..

e. Districts receiving state aid at present are receiving
such assistance under & formule which allows expenditures
for unnecesseary construction at the expense, ultimately, of
digtricts which could use these funds for necessary Gon-
struction.

b. Present system of determining shares of construction
cost encourages distriots to contract for facilities far
beyond their true needs or capasities to pey for, and en~
courages reliance upon state aid.

3. Too little is known of the factors which contribute toward
evolution of an equitable formula for distribution of state aid and

toward economy in school plant construction.



4. Responaibility for effecting economies in school plant
construction is widely dispersed and insufficiently fixed.

| The principal objective of the study, as outlined in preliminary
discussions with the Chalirmen, is as follows:

1, The development of recommended legislation and its trans-
mittal with supporting data to the next session of the legislature which,
if enacted, would have the followlng affects:

a., Optimm distribution of state aid funds to loocal
districts for school plant constructionj

b. Determination of proper objects of state aid in
school plent construction and development of formulae
for sharing state and local responsbility for project
costs end administration of planning and construction.
Ce dreatest possible economy in utilization of state
eid to school plant oconstruction, i.e.l, making the money

go as far as possible, consistent with the proper and

safe construction and the needs of the communities affec-
| ted.

| Preliminary research has revealed other possible end related
objectives of considerable worth and merit which it is recommended
be included in this study, These are

1. The development of a basic code for school plant construotion.

During recent years, the development of a satisfactory code for

school plant construction, to be embodied in the state laws, has become
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en inoreasingly important and an inoreasingly thorny problem. Ths
large majority of those states which do have and use school building
codes have relied upon'one which 18 general termed "regulatory™, i.e.,
ons which establishes minima and oriteria in the interests of the
public health and safety, rarely serving amy other funotion, as
oﬁpoaed to the "informative" code, It is the conbtontion of a many
leading educators and educational writers, in addition to architec-
tural and construction authorities, that the regulatory code has &
profound tendengy to encoursge lack of vision and wastefulness Iin 1ts
interpreters and that, in many cases, minima established in such codes,
invariably and automatically become optima - the standard in the minds
of those who uase the oode. (See pages for a complete discussion
of codes as applisd to school plant construotion.)

A brief survey of this etate's statutes indicates that Washington
has nothing in its laws which can reasonably be termed & building code
for esohool plant construotion, Ecattered and brief references have
been found to such matters as the requirement that doors on publio
buildinge swing outward, and several relating to fire=-proof oconstruo=
tion and must, therefore, be considered unsatisfactory in many respects.

2, A study of ourrent practices concerning architectural services

and architects' fees.

Architectursl services in sohool plant construction are commonly

o

provided on a fes basis, by private architects. The most froquent basis
for ocomputing the fee is through agreement on a fixed percentage of the
total cost, such pereentage ranging usually from 4 to 8 percent.
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It is quite apparent that this, en appreoiable comporent of construction
cost, 18 one of the filrat items toward which study, for economies gake,
should be turned.

Quite apart from the high cost reflected in the percentage fee
system, is the inestimeble axpense though avoidable resulting from
inadequate erchitectural service. It is generally reported that archi-
teotural services are quite frequently secured without partioular re-
gard to the experiemce or training of the architect in the specialisged
principles of school = plent construction. Too often, the architect is
imbued neithsr with understandinz nor sympathy for the viewpoint of the
aducator as to educational requirements in this field,

It may be profitable to inquire into the various means by whioch
architectural services are contracted for in this state, the fees paid,
and the typs of contracts drewn, and to undertake a study of the
feasibility of other plans, such as a full time state architectural
service.

3. A study of the present and future allocation of responsibility

for administration of school building aid laws:

This appears to be a much larger question thsf might be indicated
by present Washington statutes on the subject. It encompasses the whole
mattor of what assistance other than financial may be given the local
distriots by the state. It covers such subjects as overall planning for
school - plant construction (i.e., detailed programming on a statewlde
basis), guidance by competent educators so that local school plant planning
may benefit from the latest and most a.dv‘a\noed thinking, technically end
otherwise, and a multitude of other waluable oongiderations in addition

to the baslc business of making monsy aveilable to local districts and



and controlling its distribution in a feir and equitable manner.

In this connection, the state legislature might give serious
thought to the possibility of re-establishing the building facllities
division in the office of the State Superintendent of Public Instruction,
eand inoreasing the scope and authority of its operations. Fully half
of the states now meintain a comparable agensy for the purpose of
supervising state aid, or planning or ocoordinating plenning and con~
struction programs. Direot responsibility for the administration of
state aid and overall state programming in school plant construction
is lodged in several such units in several states. Care has been taken,
however, to protest local autonomy and encourage looal responsibility
within the limits defined by the necessity for financial assistance
from the state. It is recommsnded that the relationship betwesn the
state and the local authorities be clearly drawn in the law,.




PART TWO

wegsarch methods and mature of matericols used
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RESEARCH METHODS AND NATURE OF MATERIAL USED

The standard research methods of sollection and survey of
all available materials for the purpose of gaining understanding of
backgrourd and basic principles was used.

Information on financing, volume of construction, unit costs,
cost index trendg » materials prices, lebor ocosts, administration and
procedure, laws and building codes, and trends in state controls was
sought. Prineipal sources exploited were the technical periodicals
and trade journals. Practiocally nothing has been published in book
form.

It was immediately apparent that detailed and specific

information and data on cost and construction trends in school plant

construction is very scarce and inopmplete. The most recently published

compilation of unit costs for school plant construction among the
forty-sight states, for example, furnishes conclusive data for only
about half the states, no reply being received from the others.

All souroe materials were carefully classified, ocompared to
eliminate duplications in information, end succinotly reproduced on
working papers.

It mugt be noted that the majority of information derived from
materials located in the research is of a type not easily amenable to
tabulation or exactitude of presentation. Huch of it can at best be
only & matter of opinion. Though the opinion may be informed, still
it 18 ingvitably editorial to a large degree. In the interests ’oi‘
impartiallity an attempt has been made to present representative

information only and to annotate all excerpts to show sowrce.
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FINDINGS

e.. Costs

Indeces of building and construction costs. On-a base ysar 1913

(Index 100) building costs in February 1949 stood at 352.9 or approxi-
mately three and a half times as high as in 1913, The index, on the samé
base, in 1929 was 210,0, in 1939, 196.2 and in 1945, at the height of
was activity, was 237.7.

The index for material cost component in February 1949 was 190.0
or approximately 54% of the total building costs index, The skilled and
other building labor cost component amounted to 46%.

The general construction cost index stood at 476.4 in Februery
1949, this figure including & much lerger component of common lebor than
thak of building costs.

These indices are quoted by "Engineering News Record" for Maréh 17,
1949 (Survey and Construction Costs issue).

Detailed indices by type of structure were generally not obtainable
for recent years. One local authority has evolved figures for brick
construction indicating that the cost index for this type of building hes
risen steadily from 100,0 in 1926-9 to 213.8 in February 1949 on & nationwide
basis. Other figures showing regional indices for Brick building-(base year
1911-1914, are: 429 on the Atlantic Seaborad; 389 in the North Central
statgs; 382 in South Central states; and 386 on the Pacific Coast. Indices
for concrote building on the same base year were: 436 on the Atlantic Sea-
bhoard, 421 on North Central states, 411 in the South Central states and

416 on the Pacific coast. All these figures are indices as of February 1949.



In general, it appeers that present day costs range from fifty
%o one-hundred percent higher than in pre-war years (1938=-39) and that
the. sharpest inorease has taken place in the common labor ocost compo-
nent. The £irst two months of 1949 exhibit a slight downward trend.
Most sources ere agreed, however, that this trend is not too significant,
Monthly variations are becoming less varied and exhibit generally
inoreasing stability. Both this and the slight down-trend may be
attributed, possibly, to the easing of the labor and materials markets

in availability end increasing supply.



Unit costs. A study recently conducted by the National Education
Association exhibits a falr coverage of unit coats by looality and by
type of oconstruction, for 220 school systems in cities of 30,000
population or over throughout the United States, for the years 1947-48.

Costs are given per ocublc foot and per square foot. The figures
quoted exhibit marked differences as between regions (Eastern seaboard
generally high and compered with the Pacific ooast, for example) and
a8 between types of construotion, It is apparent, however, that many
of the differences noted mey be partially eliminated after equalisation
of quality and architectural type of construction. The rising trend
from wost to east may still exist bub will not be s0 groat.

Graphic distributions were prepared by the writer on the basis

of this study, with the following results.
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b, Factore affecting costs (1)

Types of plantss The design of the building is one of the most im-

portant factors influencing cost. Design can be mathematically measured
by tho rolations of perimeter to grougd area to cubic ccntent. In an
analysis of these relationships in school building programs in New York
gtote it was found that the ratio of perimeter of cubic contents was
twice ss importent as the relation of ground area to cubic contents

‘ in detormining oosts. Differences of as much as 10 cents per cuble
foot wore attributable to these factors. At tho time of planning

' these buildings, important savings could have been made, or the building

enlarged at no additional cost, had these factors been considered and

the designs revised when it appearsd that they were uneconomiocal,

The importence of these ratios is made olear Ly e very simple
example. Consider a square eight feet on & gide. The perimeter is 32
foot. The pround area is 64 square feet. Thus, 3 foot of perimeter is
required to enclose 1 square foot of ground area. Now, if this square
is divided into two smellsr equel squeres which mizht correspond with
the floors of & twe story building, they would approximate 5.6 feet on
a side with a ground area of 32 square feet each and a perimeter of
22.6 feet on each. Therefo.x;e, 45.2 feet of perimeter would be required

to enclose 64 gquare feet of ground area, or .7 feet per square foot

compared with .5 feet per square foot in the one story plan. From the point

i
2
¥
%
f
i

of view of the gost of exterior well, it is obvious that the one-story
building is cheaper than the two story building when the buildings are
square. This type of analysis was carried out for 52 buildings in the
previously mentioned study, and exact variations determined for 20 types
of plens, together with formulae for estimat}.m; the costs from perimeter,

ground areea, and cubic content.
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Types of stxructure. In New York state all avallable evidence indicates

that steel skeleton frame buildings are cheaper than well - bearing
buildings. The differénoe in cost was found to be approximately 2 oents
per oublo foot. A study conducted in St. Louls indicated even greater
differences in favor of conorete skeleton frame buildings, Whether or not
this 1is trus for all sections of the country is of course open to question.
But this type of analysls should possibly be carried out in every state
to assure a meximum return for every school building dollar,

A study of types of roof construction in relation to coet favored
slightly the wood-frame gable or hip rovof over the steel frame concrete
or gypsum glab roof, However, this saving can be ayoided by the use of
high gables or large attics which result in a large amount of nonhabitable
cubic content,

Interior finishes. Variations in interior finishes may acocount for as

much as 4 oents per cublo foot differences bstween buildings. However
it is diffioult to match this finding with economy in construction since
there hes been very little real research to date on the question of
maintenance and depreciation of different types of finishes.

Funotional distribution of space. The cost per cublc foot of a building

may be low, but the total cost may be excessive because of the small
amount of space devoted to educational purposes. It is claimed that no
other phase of school=-building design bears so much upon cost as allocation
of space to secure a maximum percentage of the total oublc content for
eduocetional use.

In a recent study of costs in New York State, for example, it was
found timt the smount of non-habitable space ranged from 16.5 to 47.4
psroent of the total cubic contents of buildings, with an average of



3244 percent for all bulldings. This indicates that in many cases more
than one third of the total cublo contents 1s not ufhble and yet costs
approximately 16 cents per ocuble foot. Om the average, only 41.5 peroent
of the total cubic contents was devoted to instructional and general
educational units.

Much of the burden for the development of ecoxinmy in this area 1is
upon the architect, but the educational staff should oertainly be pre-
paraed to check designs in order that there may be & minimum of waste.

Heatins and ventilating, Heaeting and ventilating costs represented

approximetely 13 percent of the total cost of the four major contracts
in New York schools which were studied. O0f this amount, approximately

3 percent was chargeable to mechmnical unit ventilators. It is frequently
gaid that there is probably no othsr single part of & school building
which has met with as.much oriticism as tho ventilating system. Venti-
lating engineers and scientists who have studied ventilating requirements
in schools ere prectically unanimous in suggesting the elimination of
ptatewide uniform ventilating requirements. With the cost of providing
30 ocubic feot of air per pupil per minﬁbe exgeeding 5 percent of the
totel cost of the building, every effort should be made to erase this
requirement from the laws and to establish ventilation needs in terms

of locel conditions.

Plumbing and electrical facilities. The major faotor influsncing costs

in this clags is equipment, but it is clear that no large economles

can be found in these services, since the variation in price is so small,
Gemeral congtruction costs vary so widely that real economy should be
sought there before handicapping the plumbing und electiteal services.
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¥aste. The usual procedure in plamning e building is %o set a price and
give the architect a statement of the number and type of rooms desired.
The architect then attempts to matoh costs and needs. Anplan is presented
to be revised or accepted by the boards The architect chooses naterials
and designs which he believes are desirable. His choioce mey or may not
be based on educational need. The school board acocepts a design without
realizing that the factors which largely jnfluence the cost of the building
ere contained in these preliminary drewings. Comparisons are made on
o cost per cubic foot basis without amalysis of the ﬁtilization of space.
The result of this type of plamning may be quite wastefulls Cheap
meteriels which deteriorate rapidly may be used on the interior to offset
the expense of an impressive exterior elevation, or unnecessarily expen=
sive mterials may be used merely because the comnunity budget allows the
architect to spend extravagently. The cubic foot cost may be brought to a
rediculously low figure merely by increasing the attic space or using a
particular formula for determining cxbic contents. The ellosatlon of space
for corridors, stairs, administration, instructional units, or genmsral
units mey be excellent, or very wnecono:niocal, but in either case it may
be largely & factor of choice rather than the result of deliberate
plaming for efficlency. |
Comparisons of buildings on the besis of cost per cubic foot should
be avoided by school=board members who are unfemilier with the many

factors which influence this unit of measure.



- 14 =

Cs Finmoi_gg . (2)

1t is unfortunate that most school buildings have been ereoted
during periods of inflation and peid for during periods of deXlation.
Finencing plent progrems by sinking-fund bonds has in most localities
been discontinued in fevor of twenty-year gorial bond financing. Long
term fiﬁanoing should be discouraged, because it tends %o reatrict future
construction which mey be as essential es jmmediate projects. If possible,
gchool lent honde should be limited to ten year gerials with retircment
payments commencing the first year efter issue. sShort term amortization
will be svon more essential if the apparent trend continues tovard a
less permanent type of a sonstruction.

With the larger school administrative units, pay=-as=you=go plant
finanecing will become more feaasible, and should be encouraged. If
extensive school plant construction must be financed entirely from looal
funds, however, bonding will be neceasary in most communities which have
not acowrmlated tuilding reserves.

During the past generation there has been a general trend toward
greater stato support of public oducation; but state funds, with rare
excoptions, have been available only for current expenses. In some
states, srmell ellowences have been made for the comstruction of cone
golidated sechool houses, but only recently has there been a pronounsed
trend toward substantial state aid for capital outlaye.

There is inoreasing centiment throughout the nation for federal
f1pamoiel assistance for the construction of school facilities. TFederal
aid for the construction of school plants should be apportioned to states
agcording to an objestive formula based on need, ability,-}‘ end effort. The

£lat-matching basis used in former publio works programslf s unfair %o

!
!
/
1
!
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commnities in the lower economic brackets where the needs were the
greatests The principle of equalization should be applied to the
distribution of state school plant aid to looal school administrative
units es woll as to federal apportiorment to states. Local units could
plen their plant programs more specifiecally and intelligently if the
federal and state governments would establish permanent policies regard-

ing financial assistance for school plant conastruction.

d. Architectural services. (3)

’

' The American Institute of Architects has established standard faes
that architects may charge for design and construction services. Feen
paid to architects ranged, in a study in New York State, from 4.5 to 8.5
percent of the total costs of projects included in the study. It 1s ques-
tionable whother it is possible to secure the right kind of architectural
services by reducing payment to & point below six percent. It is also
doubtful whether there is eny justification for fees higher than six por-
cent, sinoe even the very best architects do not demand more than six
percent on buildings costing as much &8 in school plant construction.
Many architects utilizing similar plans for two or more projects charge
the same fes for all buildings in the group. It does not seem reascnable
to pay for designing when a design has been standardized. Aréhitects
utilizing standard plens should certainly be required to reduce their
charges for architectural services. It is, however, even more questionable
whether it is desirable to utilize stendard plans. Certainly there can be
no integration with community life when a building designed to meet the

needs of one situation i1s superimposed upon a totally different environ=-

ment.
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Too much strese cannot be placed on the importence of the
architect in the school plant program. It is he who must coordinate
the services of all the special engineers and produce a total design
1ncorporatiné; the educational requirements in a pleasing structure
conforming 'UL; state and local codes., All this he must do under the
direotion of]"-the educational authorities and within the limits of a
fixed budge'té]:}_ The successful porformance of these functions calls for
the hig,heat,'d’é\gree of menagerial ability, artistic talent, technical

/
skill and proféssional integrity.

e, Overall school plant planning (Planning coordinstion.) {4)

There cen be little doubt as to the desirabllity of local autonomy
in schooill plant plemning. This 1s & part of our democratic form of
governmefnt and must be meintained. It is clear that under this form of
local pairticipa.tion a certain amount of inefficiency is tc be expected,
but stargp.ardization and stegnation are prevented. Individual tastes
are oult{ivated end allowed to express themselves, resulting in reason-
able d.ifiit‘arences in plent design emong communities which may be promot-
ing simiy':l.a.r educational programs. There has been little research
hawever,.i by which lay participants can be gulded in avoiding costly
mintakesf planning which fall outside the realm of mero differences in
tastes ojx' opinions. This is especially true in the field of school
buildingé costs. Architects are in general uneble to give gatisfaotory
answers :to questions ooncerning the costs of many factors entering into
design. ' School board members act blindly in many situations beocause
past ex?ierience hag not been made avaeilable to them.

ijl“lously then the achievement of & funotional, durabls, economical
and bbaﬁtiﬁzl school plant requires the cooperation of many spacialists

\
and /the jwutual sdjustment of different interests.
fi }

’ ! '[
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Teachers, supervisors, administrators, and plant operation and
maintenance personnel should be given opportunities to contribute
1deas and suggestions when school plents are being planned. Suggestions
ghould also be solicited from lay groups interested in the use of school
plants for community services such as Parent Teachers! Agsociation, Boy
and Girl Scouts, Future Fermers of America, and Public recreation and
forum groups.

Meny of the larger school administrative unite include on their
professional staffs school plant specialisis or educational housing
oconsultants whose functions are to study educational piant needs and to
coordinate the plant requirements of the different areas and departments
into a total and continuous plant program. This type of permanent local
gervice is very valuable and should be provided in administrative units
oﬁntomplating extensive programs of school construction.

Unfortunately, the vast majority of school administrative units can~
not aupport consultative services. In additilon, where large Shnunts of
state ald for capital outlays are oontemplated, programs will suffer from
lack of central coordination in expenditures. The development of state
controls and supervision was a natural consomitant of the extension of
stete aid. It cemnot be viewed soley as a necessary eovil.

‘The twentieth century insugurated state responsibility for the
enforcement of stete minimum standards for school buildings, requiring
approval of plens and specificatlons and other kinds of state supervision.
New York State passed its first law governing sohool building construction
in 1502. 1In 1903 it provided a full time inspector of school buildings.
The next year it strengthened its power by requiring certain definite

gtandards for school buildings, requiring state approval of plang and
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speoifications, and creating a bureau of school buildings and grounds.
By 1916, the Bureau had beoome a division in the State Department of
Eduoation,

Other states had been taking similar steps. As early as 1910,
thirteen state departments of education and nine state boards of health
were exoercising some control over school building. State controls
spread rapidly after 1910, Insofer as planning is ooncerned, twenty-two
states had bureaus of school buildings and grounds, or analogous units,
in their departments of educa:bic-m or related departments, by 1940, All
were charged with a major degree of planning responsibility. Thirty-
nine stete departments reviewed plans and spescifications for school
buildings; twenty-five had legal provisions for enforcing standard
provisions.

At the prescnt time, over half of the state departments of education
maintain sohool plant services to review locations and plants, to assure
that state codes and regulations have been met, and to provide consulta-
tive services to local school administrators, Boards of education, and
architects. Such services result in benefits to ohildren, taxpayers, by
promoting properly loocated and funoctionally planned buildings at reason-
able costs. It has been urged, by leading educational authorities in
this fleld, that all states maintain school plant services of this type,
preferably in thelr departments of education. It has been contended
that a rapidly growing demand for these services by local school officials
and architects will require the expansion of such units and an inorease
in their personnel and finences, Washington state has maintained a unit
such as this im the office of the Superintendent of Publie Instruction for
some time, on a take it or leave i1t basis., Its funds end personnel have

been limited, and its proper function suffers from the lack of a
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state code covering plamning and standards in sghool plant construction.
Often times locel school authorities require more specific and de-
tailed pohool plant services than can be provided by state departments.
If the local school plant program does not Justify the full ‘time services
of a permanent educationel plamnt adviser, it is advisable in many ocases
to oall upon college and university staff members qualified in this fleld
for school plant consultative services to supplement the services avallable
by local personnel and fram the state. All suggestions and reccmmendations
from the foregoing sources should be chamneled to the looal superintendern:
who should prepare and approve the final recommendations to the local
board of edussation covering over-all plant programs and the specifio

spece allotments and educational requirements of individual projects.

f. Bidding end contracting.
Attempts have been made to determine the effect of competitive bid-

ding on costs, but up to the prescnt time, no clear-cut answers have been
found. It appears that, in general, the more bidders on general construce
tion, the better the chanoces of securing the lowest possible price. This,
however, is apparently not true for service contracts.

There 1z considerable question of the desirability of awarding to
the lowest bidder, since in many ocases it is believed that the contractor
hes found & loophole in the specifications by whioh he may make substitu-
tions.

The whole question of bidding should be made the object of intensive

research. Undoubtedly, much cen be learned and many undesirable

praotices oliminated by a complete understanding of the results of competi-

tive bidding.
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g« State codes for school bullding construction. (5)

ANALYST'S PREFACEs The following two excerpts from published
artioles concern themselves with & critical statement of the major
problems in building legislation today. The pro's and con's for the
regulatory code vs., the informative code are discussed and several
points are brought out concerning the tredd toward formalizing and
stendardizing the building code. Included is a rather valusble dis-
cussion of how the legislative body should go about the task of
organizing and writing e satisfactory code.

"A New Pattern for Building Legislation®
Howard Vermilya, Architestural Record
March 1946. p. 88.

1. A positive concept of codes.

It is not enough merely to revise the details of the two thousand

. building oodes in force throughout the country. lie need a new patbrn in

the codes themselves, a broader conception of the objective of building
legislation. Regulations as they stand todey, are largely aggregztions
of restrictive measures adopted over the years as the evolving history
of construction revealed potentialities for disaster and epidemic. They
began in colonial times with the regulation of chimmeys. Fresh impetus
to additional restriction on construction was given as recently as the
coconut grove holocaust. Codes have been considered, therefore, as
negetive prohibitions. As a result they tend to preserve the status quo
in construction., They meke it more profitable for the construction
industry to adhere to more expensive, less eoonomicel methods. They have
not been conceived as positive encouragement to experimentation, develop-
ment and growth within the standards of sefety and health which the com=
mnity sets for itself.

It is possible to take a positive attitude toward the problem of

building legislation. The basls for it lies in the reconsideration of
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ocodes from the point of view of today's standards, and of the contribution
which the construction industry could make to the community if it were nd:
hampered by unintelligent restriotions. The building industry oan be
expected to nake the same kind of progress as, for example, the aviation
industry, when 1t is encouraged to embark in new directions. Butl 1like the
aviation industry, it must have freedom to provide better products at
lower costs while adhering to necessary standards. It will have such
incentives only when regulation is conceived as permissive of all develop-
ments meeting standards.

For the publie, such a conception of codes opens up the possibilities

fori

1, The bemefits of a ascientific, rather then e political
approach to the objective of better construction.

2. Flexibility leading to the development of more modern
and more economic and speedier construction methods.

For the architect, thie means:

1, Increased volume of oonstruction.
2. Groater freedom of design.

3. Less ensrgy oonsumed in determining what is permitted by
building regulations.

For the manufacturer, it meansg

1. Laxger potential volume.
2. More normal) marketing procedures and

3+ Ability to estimate more readily the value of new
developments.

Building legislation as now formulated tends to hamper produotion and
inoreagse econstruction costs principelly in three ways:

1. By specifying requirements higher than necessary for health and
safety, thereby requiring the use of more material, more expensive material
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or costlier methods.

An example of this is the ocommon requirement for ceiling heights,
ranging from 8'@" to 9'0" as & minimum standard for habitable rooms.
Assuning the recommended minimm of 7!'6" of the American Standarde
Assoolation to be sound, these requirements serve to raise construction
costs unnscesearily. - There are eny number of cases where one city

speoifies standards 100 percent higher than others, although the problem

- 4n each oase is similar. A study of 30 codes showed that minimum require-

ments for live loads for floors in dwelling units varied from 40 to 100
pounds per square foot.

II. By restriotive specifiocations which prohibit the use of

adequate alternate materials and methods, thereby oreating

monopolistic oonditions with attendant increases in cost.

The Chiocago building code, for example, requires lath and plaster
for all awellings for fire resistence and for sanitation. Analysis of
this requirement indicates that it is not only highly restrictive but
actually ineffective in accomplishing the protection of health on which
it 4s based,

III. As & deterrent to orderly development and marketing of

materials and methods because of the difflculty of meeting

the diverse requirements of 2000 building codes.

Every mamufacturer has faced this problem in marketing a new product
in the ocomstruction field, Since building ocodes tond to specify what
has been done and these specifications differ from locality to locality,
they actually inhibit development of national markets and serve to
inorease distribution costs. It would have bee@n analogous in the develop-

ment of the automobile if there had been two thousand municipal safety
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officers writing requirements onthe cars we use.

To the degree that building legislation produced these results
by aceident or intent, it is abusing the basic oBjectives of building
regulation and serving special interests rather than the interests of the
people. To uccomplish the proper purpose of govermmental regulation
building regulation cannot prohibit the use of materiels and methods of
construction which are equivalent or even superior to specified meterials
am_i methods. Since building legislation affeots the future growth of e
comnunity, regulutions must be written and administered to permit sound
congtruction at minlmum costs.

2. The need for code changes.

In general, the standards in many codes, if not actually outdated,
are questionable in light of present technical research. Many code pro-
vigions tend to freeze the use of traditional methods, and favor perticu=-
lar types of conventionul construction.

For the industry to operate at optimum efficiency in the provision
of lower costs and better construction, building reguletion must be
governed by three principles.

1. An adequate level of standards based on sound principles
of safetly.

2, Regulations designed, not to inorease cost of construction
beyond its natural economic plane, but to permit the use of all
materials and methods which meet standards:

~ 3, A more uniform concept of standards, to glve users the bene-

£1% of modern industrial processes applied to the mass production
of oonstruction materials,

REQUIREMENIS T00 LOW.
Building legislation has been oriticized because its requirements

are too lowj therefore, society pays dearly through increaset o\gts

of police and fire protection and through loss of health and lif;i\ because
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of inadequate protection. Recent technical studies glve cause for serious=-
ly questioning memy of the fire protection practices generally accepted for
the past twenty years. It is probeble that this engineering research will
result in the re-appraissl of all fire requirements on the basis of the

combustible contents of the contemplated ocoupancy.

REQUIREMENTS T00 HIGH.

While soms requirements of particular building codes may be
critioized as being too low, other may be oalled too high, unnecessarily
increasing the cost of congtruction in the commmity. In the ordinary
dwelling, ior example, inoreasing the thiokness of the foundation wall
from & to 12 inches adds 15 percent to the foundation cost; increasing
floor design loads from 40 to 60 pounds per square foot adds 30 percent
%o the cost of floors; increasing oeiling heights by a foot edds approxi-
mately 1l percent to the oost of exterior walls.

Mumerous examples of requirements which ars too high or too low,
ofton in the same code, can be found. In fact, it is obvious from the

study of codes there is no common coneept of the lovel of standerds

which iz necessary o health and safety.

It is apparent that there must be much broader agreement on standards
and requirements, The growth of the industry on reglonal and national
rather than on & locsl basieg, is discouraged by the diffuse pat‘temﬁ of
regulation. Development and marketing of new materials and methods are
inhibited by confusion of building legislation; use of methods and
materials which have been tested during the was but which depart from
traditional practice are hampered by obsolete regulation. At the very
tinme when the construction industry might teke 1ts greatest steps forward
in fulfilling the pent-up need with progressive methods, it finds itself

.[ hampered, rather than encouraged by legislation.
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3, The problem of oode preparation.

It 1s understandable that there is no uniform pattern in our codess
historically speaking, building regulation came about to answer the need
for control of local conditions. It wes only with the economlc invegration
of our country that regulation bscame & matter of interest not only to
individual communities but also to states end entire regions. loreover,
as suppliers of materials became national in scope, loocal code regulations
began to have their influence on national economies. It is because
building g logislation is now & national problem that we must have &
sound understanding of the principles of regulation in order to arrive
at a new pattern of control.

The baslc objectives of building regulblon (sefety to life and the
protection of health) are codified by establishing in legislation the
requirements which control the construction, alteration, use and maintenance
of buildings and the installation and maintensnce of equipment. The
determination of the level of the requirements to be established as an
expression of the will of the community 1s the major legislative functions
A parallel problem is the dotermination of the manner in which the require-
ments are to be formulated.

The second important function of the legislature is the establishment
of the adminictrative sgency or egencies and the gramt of power to effocti~
ate the aims, intent and purposes of the legislation., Here th'q fremework
within which the requirements are interprested and enforced is \prov:lded.
Legislation in detail is inevitably prolix. In the field of bu%lding con~
gtruction and maintenance, it is technical and in a 1arg? deg;reé beyond
the grasp of the leyman, Many requirements are expressefl as".\ enginsering

formulae which are incomprehensible except to the teohni/him.‘i
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obviously, & legislative body is incapable of preparing the
legislation in detell iteelf, Haturally it must, therefore, request
others to draft building requirements in the legislatlon which it finally
enacts. Practice in drafting building legislation has varied. Some-
times it is drafted by the administrative agency which will enforce the
legislation, Sometimes peld consultants are employed. Sometimes com=
mittees of private citizens, usually unoompensa‘bed,. are established for
this purpose. Often it is drafted by & commission appointed by the major
(Governor) as & coordinating body represcnting the various interests in
the field of building construction, alteration, and maintenance. The
product thus derived receives legislative senction by action of the state
legislature,

In fact, this process is similar to a delegation of power on the
part of the leglslature. The logislature thereby becomes a court of
roview. The evidence presented at the hearings on the proposed legis=
lation is relied on to develop the points at issue. To this extent,.
recognizing their lack of technical kmowledge, members of the legislature
protect the commnity and implement its policy concerning safétly, health,
and welfare in building legislation,

The field of building reguletion is becoming more and more borad.
Todey there are some thirteen major classifications under which building
is regulated. These include, fire resistence and preventions engineering
design; peneral structural considerations; (including;‘wa’(‘.ér supl').iy and
drainage systems) eguipment; {ineluding such devices 'ag e’alevator‘fs » heating
plants, otec.) heating; nstural ond artificial lighting; notural ;and

mechanical ventilation; use; and planning and goning.

A\
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In the past legislatures have been obliged, because of lack of data,
to debermine the level of standards prescribed by the requirements on
the basis of opinion and judgment. Often prejudices and limited experi-
ence resulted in great disorepancies in the adequacy of the requirements,
some being too high end others too low.

In bullding legislation as now generally drafted, the method of
formulation of regulations is to desoribe the manner in which compliance
1s to be obtained, Some define the objective sought and include
geveral desoriptions of the ways in which this objective may be met,
Others, failing to state the objeotive, desoribe only the assemblles

of materials which are permitted.

Aok Ry dologok g Lok
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"gehool Building Codes", Nichols,
John E., The American School and
University, i1oun Annual kdition,
T04Z, pp. ol-B.

There has been goneral apathy to actual planning of postwar
construction, despite the urgings end warnings of interested groups.
quite suddenly within the past few months this attitude has given way
to pronounced concern end hustle. All about us postwar planning com-
mittees are springing up. So numerous are thqybecoining that they
threaten to tangle each other up like the civil protection committees
were doing by a year or so ago. In many municipalities they have gone
go far as to arm themselves with actusal working drawings and specifloa-
tions for fire Houses and town halls - and schocl buildings.

A1l of which reminds us of the sltuntion preveiling during the
PA and WPA experiments in building when many localities were without
any definite, thoughtfully worked out, long range school housing pro-
gram, There were many C&sos where, although the over-all building pro=-
gram and the necessary facilities in each building had been well worked
out, we were unable to indicate clearly and precisely the characteriskios
which would make those facilities most satisfactory. Thereli‘ is promise
that we shall be better prepared for the building progrsm now appeering
on the horizon. |

Sohool men, with lots of essistance, are studying their -commnities
aducetionsl needs., Very few, however, will be prepared to spéak in
anything but the most gensral terms of the relationships, local!l_&?ions-,
siges, shapes, colors, meterials, permensncy and mobilitf of reboms and

their equipment, of doors and windows, corridors and stalirs, f}';odrs and walls.



Sources of help.

T4 musb be borns in mind that most school bulldings are planned
by committees who have had no previous experience in their design and
‘sometruction. Such groups must look outside thelr own membership for
guidance if their hendiwork is o hold promise of success. In mauy
states they have no place to turn except to their superintendent of
sohools or to their erchitect - neither of whom is likely to be
experienced in the intricacles of school planning. lost school adminis-
trators will freely agree that years of using school buildings will not
alone make them oompetent school plammers. The mere fact that an
architect is clever in designing end =n expert in materials © even though
hé may have in the past obtained a few school-house cormlissions is no
agsurance that he has a thorough grasp of the problems and aims of school
designe

Tn some states there are school building specialists whose serv-
ices are evailable to hard-préssed building committees. These services
generally consist of occasional advice durlng the preparation of plans,
with finnl review of them when completed. Valuable as this service is,
it needs to be supplemented by reference material, readily avaielle at
all times, to give guidance and on the endless guestions which must be
answered as the work progresses; to give some advance indication of what

approving authorities, if any exist, will reqguire.

The rogulatory code.

The instrument usually employed to give instruction concerning the
roguirements for spproval im the school building code, In more cases than
pot it is neither used nor designed to present much more than those state
regulations that gtanderdize certain aspects of design emd construction.

This type of code can be designated, to distinguish it from other kinds,




as the "regulatory™ code.

-~ Tt must be admitted from the very outset that regulations are a
practical necessity. They are essential to furnish some degree of
protection against ignorance, stupidity, and unscrupulousness. In nost
gituations they are not needed. The vast majority of architects and
building oommitteemen want to do & job which will reflect oredit upon
themselves. But regulations must be established for the few who are too
lagy or too stupid to inform themselves on the problems they face, or who
are willing to sell out for personal gain. In a very real sense they may
be a sustaining wall at the back of the official who is charged with the
responsibility for protecting the interestas of the public eand the childe
ren. On the other hend, specific regulations mey well offer the public
protection from the overzesalousness of that same official when someotines
he loses perspective in the pursuit of his speciality.

Weaknesses and ahortooming_.

Despite the necessity of the regulatory code, its weakness end

ghortoomings as & type are menifold indeed. To bogin with, the whole

philosophy or viewpoint of the regulatory code is beckward looking,

' not forwerd looking. It is occupled with past mistakes in school

I design and with their elimination from the work at hand, This is as it
} mst be perhaps. ¥e may indeed lesrn from our mistakes. But 1t is not
}. healthy, certainly in e school code to dwell upon them. When we do, we
IE become so fascinated by the errors we have seen comitted and whioh we
cannot avoid in the future, that our approasch %o the task of planning
booomes mechanical, cautious. Tnstead of fixing owr gaze upon the
horizon shead and striking out boldly toward 1%, we advance by peering

g fearfully backward upon our tracks to see that we have not trod upon

some fetishe




Again, our regulatory ocodes tend to actually freesze in these
unsatisfactory practices which they at{-.empt to limit. Few indeed are
the school administrators or teachers who have a kind word to say for a
basemsnt or half basement rcom. They have been tolerated because somehow
they were looked upon as extra space that could be had at little or no
additional cost. 8o many abuses of basement spaces developed, however, that
most school codes now plece limitations upon them. But when an architect
reads in a very code that must be his lew and prophet that basement rooms
used as classrooms must not be more than three feet below the ground level,
unlesgs he is immunized by strong perscnal comnvictions on the subject, the
harm is done, He is presented with a picture of a school with basement
rooms., The first thing we know we are presented with plans for a building
with half of its floor area squashed into the ground - the very thing we
had hoped to avoid,

It is a well known phenomenon emcng those who administer regulatory
oodes that an established minimum invariably and automatically becomes
the optimum - the standard in the minds of those who use it. In regog-
nition of theerils of crowding pupils in their schoolrooms, practically
all states have oodes of any kind establish & minimum number of square
feet (or oubic feet) per child - 18 or 16 being the usuel figure. The
ludiorous aspeot of thess regulations is that they are established
empirically on the basis of health requirements. So we go on and on
building olassrooms 23' x 28' as though those proportions had some inherent
charm.” Yet we lmow all the time that almost the universal plea among
teachers who are not vegetables ig for more room - room in whioch children
oan do something besides sit. The irony of the thing is that our codes
are very largely to bleme for this unhappy situation. That gigure 18

square feet per pupil stands out like a beacon. It is not a point
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of degradation below which the designer must not sink, It is that level
whioch he is asked to attain = and reaching it, he prides himself on a
Job well dones

It is especlally notable that slevish conformity to established

minima cannot be lald at the doorstep of necessary economy. Thet claim
15 refuted by too maxy cases that have gone well beyond our piddling
minime in items that reelly mattered, yet whose costs have not risemn
to particulerly alarming heights. Usually we cen attein many more of those
things which are useful and needed if these that contribute principally
to vanity are forgone.
Another dilemma of those who compile and administer codes is the
practical impossibility of devising rules which can be applied with
equal validity to a wide varlety of situations. If regulations are to
do what they are set out to do - regulate impartially and unequivoocally =
they must be subject to a minimum of interpretation. They must be wholly
specific, free from those favorite orewling terms "adequate" and "suffici-
ent", that mean so little. However, Just as surely as a code becomes
specific, it must embark upon a sea of definitions and exceptions which
1s endless = which becomes a morass of split hairs. The end produot 1s
so cumbersome as to be practioally useless for those who must need help.
Finally, the great majorlty of the regulatory school building codes
are not school building codes at all, but general building codes epplied

to schools. In other words they consist of regulations designed primerily to

protect the public!s physicael welfare. Safety from fiwe and accident, the
prevention of conditions which might spread disease or injure the health
in other ways. Those considerations which are of vital importance from an

| educational stendpoint - the location, interrelationships, and character-
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igtics of a multitude of educational facilities - these get short shrift.
ﬁwry care is taken to put the child into a bullding where no harm can
come to him. But for the reason for that building's very existence is
blithly ignored.

The informative code.

That is the case against the regulatory code. What then 1s the
alternative?

First, i1t is necessary that we realize that a code ocan pofform
a function more valuable and significant thah regulation. Briefly, that
function is leadership. It should be designed primarily for the great
me jority of its users who nesd and desire information end guidance rather
then for the minority that must be compelled.

If the designers of our schools and the committee members who are
responsible for the buildings of them are to bs lead to solutions
end praoctices which are more acceptable to the educator, we must treat
them 1ike reasoning human beingse

It i to the layman, in the final analysis, that the code must be
addressed. It is not to the educator. It is not even to the architect
so much a8 to the banker, and the famer who meke up the building cormittee
that hires the architect. These are the ones that must be reached. They
must be given the reasons for every recommendation and every rule just
as olearly and concisely as possible.

'Bes:ldes the very practical advantage of fostering an understanding
and willing cooperation, the informative code - to distinquish it from
1ts distant cousin, the regulatory code - has another advantage whioh is
equally important. It puts into practice the old adage that two heads are

better than ons, It opens the road to improvement,



/ This 18 not to condone the code which is so open-minded that it
holds no convictions. On the contrary, a code can be most informative
and most beneficial if it holds strong and definite convictions - end
defends them with courage and vigor. But these conviotions must be
supported by reason. Not by compulsion except as & last resort, Such
an approach goes far toward eliminating such wishy-waeshy terms as
ngdequate”. When the controversy becomes great, there is all the more
reason that the code openly sift the evidence pro and con, come to a
conolusion, take a definite stand and advise accordingly.

The answer lies in the skillful use of emphasis. In every respect
the regulatory elemsnt of our hybrid code must be subdued = made sub-
ordinate to the informative elements. To begin with, the regulations
should be departmental rules with legal foroce which can be suapended
by the department enforeing them when the suspension holds promise of
benefiting the school. Under no oondition should thsy be written into
state lew in a form that cen be modified only by legislative action.
Second, our regulations ghould be kept to that minimum which includes
only the essontials., Otherwise, the teeth become too prominent. Third,
our regulations should be placed where they must be searched out; dis-
4tributed in among the more important informstive material. Vhere
segregated -~ even though they be placed at the end of the eppendix in
small type - their susceptibility to ready reference makes them mv?fich
%oo tempting to the person who is more interested in getting A lfy
then in doing & good job. {' |
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