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' Academic Building Systems (ABS) is an architectural
planning and design.method which allows the construction owner to
respond to the need for less expensive structures, economically
adaptable to the changing conditions of the academic world, by
providing the owner with the maximum controls over the variable cost
factors in educational facility construction. In the ABS open systen,
» more than one manufacturer can supply each of the components of the
building system. This is felt to offer the best potential for
reducing construction, maintenance, and remodeling costs and for
improving the usefulness of academic facilities. The systems approach.
provides a high degree of coordination of the building components. It
takes - into consideration standard and repetitive features, life costs
of complex buildings, adaptability of station utilization, tradeoffs
of higher first costs versus lower life costs, and shorter
construction time. The major innovation in the fixed elements is the
space module, which is a repetitive unit used throughout the
structure and which reduces construction costs by making possible the
< use of standard units of heating, ventilation, and air conditioning
to service each module. (LBH)
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ACADEMIC BUILDING SYSTEMS

A Technique to Manimize Control of Construction Costs

B} Donaig H Clark
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The sdea tor systems bulding achicved an imiportant break-
through m 1963 Jn that year, tharteen Calitornia school
districts umited n School Construction: System Deselop-
ment (5CSD)y the tirst large-sealp offort i the United
States to systemize construction for one-story buildings on
4 component basis

The current California-Indiana study began 1@ 1966
through the cooperation of Eimo Morgan, then Upiveraty
ot CaBtornia Vice Preudent tor Physical Planging and
Construction, Harold Gores and Jonathan King of Educa-
tonal Facilines Laboratories, and myselt $1.200.000 1n
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fundmg for this research project came from the following

sources. the United States Office of Educanon. $600.000;
the States of California and Indiana. $200.000 each for a
total of $400.000. and Educauonal Facihities Laboratories.
S200-060 The principal research consultant was Buillding
Systemy Development. a San Francisco architectural firm
whase prinaipais diso hoaded the Cafiforma School Con-
stfruction 3ystemr Development .
Academic Buidding Systems is an architectural planning
*and duesign method directed toward attamning an adaptable
butlding through “a high degree of coordination of the
components that make up a building. plus concepts and
- procedures that have been tested in other sntuanons o
It has been described as “excellent opumizaton™ by the
Assstunt Director of Rescarch at Facilities E’nmnunnﬂ
and Comstruction Agency (FECA).

v

The Facts of Lifé Cost,

A major tactor oo often dverfooked. s the hife cost of o
. structure In a comprehensive study of science buildings.
the rchabditauon cost of older structures often exceeds
’ tice the oniginat cost | No dollar vvaluation has been set
tor the dxsrupuon costs of space surrounding the area
being remodeled  The adaptability of the ABS buildings
witl matenially reduce the nme necessary to Lomplctg the
change and the savings from mimmized dmrupt:on n ’ld]d

cent space also will be of great value.

€
s ¢

Two of the, major abjectives of the Academic Building
Systems Study are to reluce costs and to provide bettet
dacadenuc facilities. The' ABS results offer potentials which
give the owner masimum abifity 1o manage the controllable
high cost areis for both first and life costs At the same
ume. 1t butlds in adaptabihty t¢ provide the desirod better
academic environment for the future, .

; Delign: Standard and Repetitive Features

The buldding system consists of conventiongl components
which can reduce design time, can be mass produced to
" reduce construction time and costs. and can have specified
performance standards “related to_the real needs of the

user - From these components, a wade variety of buildings’

~in size, shape and appcamncc-——can be created to answer
sp;uﬁc requirements.

- Thebuilding system approach has evdlved more recentfy .

into the conceptuahzation of the total building process as
4 system. Thus. other phases of the” construction process
ghich ABS i studying include new methods of program-
ming the needs of users in relation to budgcting constraints
and ways of reducing the total time of developing &

P

Burl«}mg. ~S$stcms Development, Ine .
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construchion

Complex Building: Life .Costs

As the study of construction continued. 1t became apparent
that ¢ mgjor question concerning building designs that had
disturbed  admuimistrators sn the past demanded greater
attcnuon n the future  This question involves the fact that
heaung. venuldung, air condmoning. and electrical systems
in buildings have become more and more comphcated and
are tahing an increasingly higher percentage of - the total
«onstruction budget  These problems become even greater

" in size when one couples the onginal hugh cost with the
knowledge that dunng the structure’s hfetime these sub-

systems will have to be replaced. somz parts several umes
at the future mflated cost levels  This emphatically sug-
2ests the increasing importance of using a structural design
that facilitates access to the expensive utihues and ma-
chipery. thus reducig future remodeling and repar costs
It became obvious carly in the study that the old puzzles
created by pipes and condunts bunied in partitions. floors.
or caalings could not be continued because of inflexibility
as well as prohxbm\d\ high costs of reparr or erlacemLm

Adaptability Statlon Ctilization

The need for a different system thus was dictated by in-

creasing costs—both for construction and for- fand—and
by the fact that no system existed which would meet edu-
cational nceds with the cconomics of the runaway inflation
in the construction field There also is the urgent need to
build adaptability into the structures  In the past. remodel-
ng costs often have far exceeded the, building’s ongistal
cost.r -, .

“
'

We-also find that not flca7rl) cnough has been done to meet

the chatlenge of the relatively poor station utilization
caused. at least parually, by fixed structures. For example,
if a Igboratory 15 in use, five hours a day. this means 2

room utihzation of 5 hours »* 5 days. or 25 hours out of .

40 hours per week (62.5 percent room utilization). If
the room hys 30 student stations and has an average of
20 occupicd. this is,a 66 pereent station utihization when
the room is in use. The actual station utilization then
becomes 66 percent < 62.5 percent or 41.25 percent.

In the past the size of the laboratory has been inflexible.
If it were designed for-30 students. it was prolfibiively
expensive to enlarge it to accommodate 40 students. or
redueg lt tq accommodate only 20. Thys inflexibility pre-
\Lnftd ¢ introguction of new and better tcaching tech-
mques for different sized classes and. in cffect. placed a
It on hcult) ingenuity and cfficicncy. The building

- could not be casily revised to accommodate a multi-purpose
’

i
laboratory. or chqmzcd to individual study laboratories
in ofder to meet any other future nceds. ABS adaptability
makés 1t possible to meet changing conditions efficiently,

.
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_Anercfore. new nucds can be met and potentlly greater
sta;ion tulization ¢an be rzahzgd ccunomically .

-

the cost to both insututions and
‘granting agenctes for comverting luboratory facihues to
accommodate rescarch projects has been astronomical. In
some 1nstanées a single mobile faculty member has used
two or three grants to complete his laboratory designed to
meet his research requirements at each of the two or-three
Institutions 10 which he has moved withjn a ten-year span
In turn. (hl. laboratory from which h¢ has moved has dgain
been r;modclgd for ‘s successor. Investigation’ reveals
that these rather minor n.modehnv projects have cost from
$100.000 to. S2500000 or mord They are minor in-the
amount of space
In addinon to dudaling the scicnufic results.

For existing buildings,

the faculty

. member’s pme’ kas occasionally been, lost for a longer

.

o
.

~

period of tme than either he the insttution. or the grant-
ing agency desire through the <Jow remodeling process

If a taboratory of classroom builing ¢an .be ‘plapned to
chmihate much of the loss of inefficient statdn uthzavon .

as well as the need tor extessine rembdeting. the potentigl
future sgvings can be great In \addmpn. major 1mde|alL
Sannas are visible. For Instanee. b\ building in’ scmcsur-
to-semester dddpdblhl\ 1t 1s estimated that the academic
program can be met with 20 percent fewer ]uh stations:
In the Science Emgineering Technology Bunldina in Indi-
anapolis (Indrana-Purdue Universities). 10 peregnt of the
total cost of the orsginally preposed striicture wilj be saved
through space reduction agrcqj to- by the facults. who
recognized that ladaptability will méet their needs With
less space’ / . . L%

i

.

To assure the best academic environment. a'major research
project within the ABS program was recently conducted
M Building Systems Devclopment. Inc. This involved an

“evaluation of present facthities by the faculties of the Uni-

versity-ef Califorma and the four state-supported umversi-
tics in Indiana (Ball State. Indiana State. Purdue and
Indigna). coupled with cost analysis of three major build-

ings in California and three 1n Indiana.

.

Trade-Offs: Higher First Costs vs. Lower Life Costs

User enitigjsms revealed that at times an apparent economy
is actyally very wasteful (¢ g., the use of less expensive
partitions where their sound control was so incffectwe as
to interfere, with proper roomh use). The technique of the
burlding s)/slum design should assist in allcviating this type
of prohlgnl\ since it permits the owner and the architect to
make the best cost decisions for the lifetime of the building.

Shorter Time for the Project

.

One of the major ways that savings can result from the

use of Academic Building Systems is by aceclerated plan-
ning 1§y no longer necessary tu have completed academic
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quiréd. but major s térms of doHars |

programs and wompleted grehitectural plars bcforc.bidding
and construction begins The fliexibility of the. structure
permuts changes late in the gonstruction period, with pre-
dictable wost _ In addition. the fullowing diagram shaws
how ABS works with phase deugn and construction to
save time
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[.ower Life Cost

Lower life cost permits planning. architectural drgwings, ,

and the aactual construction work all to proceed simultarie-
oushy  Adaptability before the structure 1s erected s just
-ae s gjuable .md dollar-saving as 1t 15 duning the.hife of the
completed <truutun Fleatbihity 15 especrally valuable for

“structures on developing campuses.  That the campus -has,

changing needs through the next five or ten gears s obvi-
‘ous to-all, Thege needs are dlmost as strong on -morg
cstablished campuses. but much less obvious.

.
Y

In the nest ten yeard there wdl not b¢ the same rcqum-
ments for language classrooms. for laboratories. etc. Be-
causc of rescarch. the needs of the future will be much
different from the geeds of the.past. The language labora-
tory of today 15 markedly different, from the Frénch or
‘Ldun classroom of forty years ago. Surely, even greater
future changes will occur. A structure .that will facjlitate
these future changes will provide its owner with the maxi-
mum future advantage. as opposed to the liabilities of most
of today’s. construcion methods whicl resist change by
making 1t expensive in both cost and time

The importance of adaptable clements in ABS cannot be-

overestimated. The future savings resulting from the abihty
to adapt to the existing demands inexpensively will prolong
- %the structure’s effective life and will tend to 1nsure maxi-
mum utility foy the future, The adaptable ejements include:

1. Utihty distnibution laterals and drops to rooms.
2. Heating. venulating. air conditoming (HVAC) zone
duct work and controls

3. Culing pancls, lighting. and HVAC diffusers.
4. Partitions." ‘
5. Casework

It should be emphasized that the.cost of altering an aca-
demic building over 1ts assumed forty to fifty year life
may be s much as double the contract cost of the original
construction.  Furthermore, the lack of funds asually dic-

APRIL. 1972
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tates a much longer uspge. Each remodeling project dis-
rupts the operation of the facihity to varving degrees  In
addiion, the more difficult and expensise it is to alter the
vx1sting structure. the less probable 1t 1s that needed alwra-
uon will take place. thus. forcing staff to work under
increasingly inefficient conditions. The use of deep service
space - ABS chminates disruption costs and lost ume 1n
salaries equivalent to fifteen to thirty percent of the modi-
fication costs  Perhaps the greatest potential savings under
ABS 15 1n the low alteration costs (with little or no neigh-
boring space disruption costs) shere. by the concept of
adaptable butlding clements,, alteratrons “can be effected
with mimmum time and user skill 2 :

Permanent elements of the ABS structure are  space
module (10,000 sq ft = 2077, \tructure, verucal utin
distnbution, HVAC main duct work. service towers. hor-
zontal utility distribution mains, vortical occupant circula-
uon, The changing of these eloments
15 extremely expensnve so that their positons are fixed

and extenor walls

kepptitiv e Feature

The major mnovation in the fixed clements, s the space
module. which v 4 repetitive umit used throughout the
structure It should gssist i }cduc1ng CONSTUCtion conts by
making possible the' use of standard off-the-shelf units of
heating, venulation. and air conditioning (HVAC ) 1o serv-
ice cach modulc. thus chiminating the costly custom-
designed HVAC umt used 1n the large tradiional buildings
It also facihtates having as much work as possible pur-
formed at the most economical level—in the factory —as
contrasted to the more costly on-the-site work

An uddlt)onai Value from ABS for administrators, archi-
tects. and engineers 1s the detail of costs by subsystems
This provides a major refinement over the sole usc of cost
per square foot, or cubic foot which has. all too often. been
the only critersa used by owners

The gross square feet subsystem costs were analyzed tor
these arcas:

. \
Structure Plumbing
Alcating. ventilating, air Electrical
conditioning Exterior skin
Partitions . .
. : . 2 Elevators
Lighting ceiling  * )
Othér .

Site work, belpw grade
and basenfent

N

General contractor

.

s
There were seyeral systems of high cost where the user
requirements were not met. Or thrc the user requirements
were changed sybsequent o thc construcuon This infor-

Par:;phmwd and or quuted from Academic Bulding Svstemy
Design Mameal by 8SI page 18
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mation 1s reported in detail in A olume 2 of the ABS pubii-

cation, “Cost Performance Study.”

The greatest value of this cost analysis 1s that the owner
cdan ~tress performance in tht most cnucal area and. f
necessary. control costs in otherdess critical areas, Another
advantage aceruing to owners and architects 1s the usgrs
rating of the products which have been used in past con-
struction This technigue of computing costs by subsystems
gives the owners and architects better cost control during
the architect’s design ume  If lower costs are necessary.
the changes can be made with full knowledge of the costs
by subsystems

HEW Data Available

The Department ot Health, Education and Welfare has
committed riself to the systematic obiervance of cost, time,
and quality in the design and construction of facthitios. as
tollows To ensure that, despite the current escalation of
construction costs, quality levels will be maintaned or
mmproved 4 no sacrifice in the lifeime costs of the facility.
to reduce design and construction time so that the facility
Is available for use at an curlier date. and to pernmut ease
ot physical modiication «s the tunctional and operational
requirements change Toward that commutment, these
arculars arc HEW position papers offering creative solu-
uons in the ared of interpreting user requirements, plah-
ning. programmung, deSign. construction, and use  of
facthues )

The Building Intormauon Circular series covers the fol-

lowing subjects, :
. t

. Comprechensive planning -
2 Value analysss
3+ Systems bulding . g
(a) Academic Building System  (ABS)—Higher
Education . )
{b) Systems Bulding m  Elementary Secondary

Schools—SSP Expericnce

4. Construction Management Phased Design and Con-
struction

[he use of the findings of the ABS Study incorporating
“Construction Management Phased Design and Construc-
tion” offers the umversity or college an apportunity for a
better academic environment over a longer period of time
with lowchr( and Lfe costs and with a considerable sav-
mgs of umdor the project,

v

This study 1s avaifuble from either Universty of California. .
()ﬂmc of Vice Presdent Planning, 641 University Hall Berkeley.
Cahfornia 94720 or Indiana Univeraity. Assistant Vice President-
Treasurer’s Office. 218 Bryan Hall Bloomington. Indiana 47401
The first copy of the three volume publication 1 free to 4 untver
A or governmental ageney  Fach addiional copy to a university
“and each copy to an architectural firm 1< 20
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