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A SYSTEMS APPROACH TO THE
PRACTICE OF ARCHITECTURE

In order to better serve its clients, one of Kentneky's oldest avchi-
tectnral firms, Luckett and Farley, Ine., of Louisville, has adopted a
svstems approach inelnding the nse of building svstems and construc-
ton munacement provided by the architect. Some of the work of
this firni. founded in 1853 as the D, X Murphy Co., is known to tele-
vision sports funs as Churehill Downs, home of the Kentucky Derby.,

Prior to indertaking its first systems projeet in 1968, the office had
desiened and huilt numerous Kentucky schools under the teaditional
desicnebid-construct formula, Although these schools were sound
edncational facilitics by the standards of their times, the firm felt a
certain dissatisfaction with aspeets of their performance, notably their
fack of adaptability to future educational program needs.

How Luckett and Farley vesponded initially to these feelings by
adopting a building systemns approach and how later these activitics
were dustrumental to - their entering the construction management
field, is the subject of this article,

BUILDING SYSTEMS

I 1968, Luckett and Farley decided to adopt clements of a systems
approach as a means of providing schoe! huildings which were re-
spousive spatially and environmentally to cducational change, In
their first systems project. the firm used some of the design elements
of building systems projects on a farge elementary school project for
the Owen County, Xentucky, Board of Education, Although this de-
sign- included nse of a five-foot modnle, long structaval spuns and
flexible air distribrition as well as other elements of building systems
projects, it was folly detailed by the firny and bid traditionally using
descriptive specifications,

The Owen County experienee led the fivm to conelude that there
were additional benefits to he gained by the use of a more complete
systems approach. Consequently, it was decided to use the full
building systems process—including performance specifications, two-
staged phased bidding and vequired subsystem: compatibility—on
theiv nest nmajor school project, a middle school for the Henry County:
Board of Edncation,

A preliminary scheme had already been developed for this project
using nonsystem design. When this scheme was analyzed for build-
ing systens ;lpplicutidn, the firm fornd that the simplification of the
design reqguired to make nse of building svstems led to a more effee-
tive building with greater floor arca at no greater cost. Building sub-
systems were bid on this job in October 1969 and the school placed in
service in early 197 L
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The Building Systems Approach. ATtheagh modified
to fit the firne's office practices. the process of applying
Baaildinge systens which Lockett and Farlev nsed ini-
tiadlv follows the hasic model for svstems application to
single school projects. This nucthodology: consists essen-
tially of a two-stage hidding of constriiction contracts,
fn the fiest stage, clements of the hoilding systemy age
bid. bused on performance specitications and approved
preliminary desiens, Ouee the snbsvstems are deter-
mined. working drawings and specifications are con-
pleted and the remaining nonsystem contracts are let,
The subsvstemn contracets awarded in the first stage are
ustitlly assigned to the eeneral contractor for adiminis-
tration and coordination.

From the sturt of their system activity, the firm
typicaliv hid four or five key subsystems in the first
phase—structure; heating, ventiluting and air condi-
Houing  FIVC lighting ceiling: partitions: carpet and
roofing. Typically these key subsystems account for
hetween 30 and 40 per cent of a project’s construction
cost, Later the firmveplaced the standard demountable
portable partition specification with a specification it
developed for an oflice designed space divider, Did as
part of the gencral contract,

An carly development of Luckett and 1Farley’s Did-
ding process was the taking of sepurate hids in some
sitbsystenn categories for materials and fostallation, fn
this procedure, the hidder with the Towest combined
price of materials and installation is then selected for
hoth contracts.

This procedure has two advantages, First. it climi-
tates a trade jurisdiction problem with the lighting
ceiling subsystem by allowing purcliase of the Tumi-
naires from the lighting ceiling subsysten supplier as
materials to he supplicd townd installed by the project’s
clectrical contractor, Secondly, by selling the materials
dircetly to the owner instead of to a general contractor,
the transaction is exempted from the state’s 5 per cont
sules tax,

Increasing Staff Expertise—=Engineering, On the firse
half-dozen or so building systems projects. Luckett
and Farley emploved the same consnlting: engineers
for mechanical and clectrical work that they had nsed
for vears. This relationship was not entirely satisfactory
to the firm as it did not provide sufficient control over
the engincering aspects of the design. naddition, there
was @ divergence of opinien as to whether a building
systems methodology which relied npon the design
skills of manufacturers effectively served the client’s
hest interests.

As a result, the firm hegan to hire its own “m-house”

engineers in these arcas, Already Taving structural and

civil engineers on its staff, the firm now added mechan-
ical and clectrical engineers sympathetic to the systems
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approach it was developing. Hoshould he noted, how-
ever, that the firm feels its clients ave best served by
carrving HVC subsvsten desion Farther than many
firins invoived in the nse of huilding svstems, inclnding
the establishinent ol room and block loads and. in some
cases. individnad TTVC unit eriteria,

The First In-House Grouped Bidding, Following the
snecessfnl bidding of huilding snhsvstems on the Henry
Connty Middle School, the firm undertook a number of
schinol projects nsing the bnilding systems methodology,
Becanse fomr of these projects had  simifar design
schednles, they were gronped into o single package
for subsystens hidding. The firm loped—a hope Tater
borne ont—that @ package containing over 75.000
sqiare feet of construction would have greater attrac-
ticn to uational and local supplicrs than fonr small proj-
cets,

Aside from this grouping for sul systems hidding,
cach of the four projects followed its own design and
constrnetion schedule, Because the fim chose to pack-
age the schools inits office, the only additional problem
was obtaining approvals from three owners (one of
whom had two schools in the package). As a resalt of
the in-honse packaging. the henelits of volnme pur-
chiusing were obtained for these three clients without
the necessity and cost of creating any intermediate
organizational structure,

Besults of Building Systems Use. “To date, Luckett
and Farles has nsed Duilding svstens on twenty school
constrinetion projects with s total contract value of over
$27.000.000. Of these projects, ten used the building
systems methodology plos general contracting des-
eribed i the preceding section, On eight of then,
Luckett and Farley has combined building sy stems
with wanin-honse construction management approach,

Althongh the firn's initial purpose in nsing building
svstems was to exploit their flesibility, nse was quickly
made of their inrther potential as wiaid in controlling
costexpenditures and delivery schedules. As will be
seen in the nest seetion. these gains can be more fully
exploited by an office which is able to control the total
design and construction process,

CONSTRUCTION MANAGEMENT

The approach nsed by Lnckett and Farley on their first
svstems jobs required that the architeet perform some
of the construction coordinating «nd managing activ-
itics done by the general contractor ou conventional
school constrncetion projects, Key mmong these activities
were selection of the huilding snbsystem supplicrs and
scheduling of their on-site activities,

Prior to their svstems work, the firm had occasionally
hid mechanical and clectrical contracts separately to
insnre that the owner got the hest p()ssil)lv contractors,

NEWSLETTER 2
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The Owen County Elementary School, Luckett and Farley’s fiest systems job, is a threedevel, open-plan facility designed to accommo-

date 990 K- students,

In their private industey work, the firng had also become
involved in scheduling and coordination, notabh on
comstruction work at Charchill Downs. where all work
ladd to be completed between racing meets,

To o from these partial assmmptions «f construction
munagenient responsibility to full control over the
constraction process scented to he a logical nest step.
To take over this control function, the firm developed
a - construction nunagement '.lppro'.lch.

The Construction Management (CM) Process

In the CN process developed by Lnckett and Farley,
construction work is performed by w number of prime
contractors. cach under contract to the owner., Coordi-
nation, administration ad management of these prime
contractors is provided by a constrnction manager. in
this case Lockettand Fuarlev, ander a separate contract
to the owner.

For Luckett and Farlev the ideal situation ocenrs
when both the architectusal and CM contracts are
signed by the owner and the firm at thie same time.
When this happens, the firm has professional control
over hoth design and constriction aspeets of a project
fromv its inception. This control allows great flexibility

in project organization to meet the owner's requirements
in the arcas of time, mouey and guality,”

While the architectiral design work is proceeding,
the firm divides the construetion process into a varying
number of prime contracts tailored to the specific condi-
tious of the projeet, tvpically numbering about twenty,
The work included in these contracts is hased upon
cither functional clements of the building, such as the
various building sihsystem contracts: trade jurisdic-
tions, such as clectrical or plumbing; or naterials only
contracts for installation by another contractor. One
such hreakdown of the construction work is shown in
Table 1.

About one-third of the construction cost of the project
is contained in what the firm calls the “multiscope”
contract, This contract, usnally iet to a general con-
tra~ting finn, contains the work that was formerly
performed by the general contractor’s own forees and
imchudes pouring of floor skibs, nusonry Tahor, instal-
Fation of miscellancous equipment and providing in-
terior finishes, among other activities. The nltiscope
contract nay also inclnde responsibility for site work,
footings and Toundations,

As the design development relevant to one or nore
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of these contracts is completed. a bid package is pre-
pared and bids are takens The finm feels that the
combination of CM and building svstems provides a
built-in capability for fast-tracking—that is. the ocor-
lapping of design, bidding and constrnetion activitics—
which can be exploited when project conditions make
aceelerated project delivery necessary.

Increasing Staff Bxpertise—CM. To handle CNM work,
Luckett and Farley ereated a separate division within
the firnm nnder a registered architeet with considerable
construction and - engineering experience. His - staff
includes a coordinator who is responsible for the iuter-
facing of contracts and bid packages, and a speciatist
who nuaintaing the varions project schedules and does
the necessury acconnting, As with the carlier adlitions
of engineering stafl who could work with building syvs-
tems, one of the key elements incthe suecess of the firm's
CM has been the selection of personuel who are hoth
expericnced and sympathedic to this approach.

On cach CM job, an “in-honse™ construction: manage-
ment team is formed, cousisting of the professionals in
the CN division, the architectural project director and
the project’s mechanical and clectrical engineers. In
addition, o field tewn, consisting of a Project Job
Manager, a Tall-time Clevk of the Works, and clerieal
hack-up. is created. On state projects. a full-time Resi-
dent Insp -ctor paid by the state serves as the Clerk of
the Works.,

The computerized Critical Path Method of sched-
uling {CPAD is used to assist in managing and
coordinating the construcetion process. This tool is used
to develop all project schedules and Hists of critical
dates and to provide continnons monitoring on njor
projects. Varions experiments are presently being per-
formed with the office CPM, including mouitoring of
project cash und resource flows,

Experience with CM

The present forn ob Luckett and Farley's CM pro-
cess, deseribed in the preceding section, is the resnlt
of a development process that is on-going. Each project
teaches the firm something about their work and may
point to future ducctions, b this seetion. a brief study
of this evolution together with a deseription of what the
firm feels to be its most advanced design-C\L project
will be made.

Greenup County igh School. In 19710 the firm
took its first contract for construction wmanagement
services, The initial bids ou this job. @ $2.8 million
high school project located in Greenup County, Ken-
tucky, were taken in August 1971 for completion in the
spring of 1973, The CM process nsed on this job closcly
resceibled the designand constrietion procednres nsed
on other building systems projects with the exception
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of the assumption by Lucketi and Farley of the manage-
ment elements of the constraction process.

The suceess of the Greenup Connty job led o a
decision by the firm to further develop their capabilities
in CM and to seek other contracts for both architeetnral
and CNM services on futnre jobs.

The Second Grouped Bidding Project. In the summer
ol 1972, a situation simikar to that which led to the 1970
arouped bidding projeet arose. As in the carlier pro-
gram, four projects with similar design schedules—
this thue, two clementary and two vocational schools—
were in the office. Three of these projects were under
hoth avchitectural and CN contracts. Again it was de-
cided to gronp the projects into a single package for
bidding of building subsystems.

This time. the bidding was organized so that a com-
parison of cost between CNLand assigminent to a general
contractor could be made, Be taking alternate bids for
the two management processes, the firm found that for
the four sclected subsystem contractors the total con-
tract value with CNL $361,000, was about $16,500 less
than the bids for assicument to the general,

The Carrithers Middle School Project. An example
of the ability of the CN approach to meet tight con-
straction schednles was provided by the 93,500 square
foot Carrithers Middle School project for the Jefferson
Connty Board of Education. The firm was asked in late
1972 to complete this school in time to open for the
19731974 school year. In spite of diffiecnlties with the
site—51400.000 was spent on site work out of a total
construction cost of over $2.4 million—TLuckett and
Farlev was able to design and construct the facility
in ten-and-one-half months,

The Unicersity of Louisville Project. The CM ap-
proach has now been applicd to seven educational
facilities constrnetion projects. during which time both
procedures and capabilities have undergone consider-
able evolution. The firm feels that its project at the
University of Louisville vepresents the most mature
formt of its CNI work.

This project, an 87.000 square foot mnltistory class-
room building and television center, is part of a new
cducational complex being constructed on the campus,
The other half of the complex, a similar general class-
room huilding, is being designed by another architect
and constructed using another CN firn The use of CM
in this complexis the result of an carly effort by Luckett
and Farley to convinee the state of its effectivencss.

Onesite construction of the Luckett and Farley pro-
jeet is divided into 23 separate cortracts, five of which
are for materials or cquipment only (see Table T).
These contracts were bid in seven separate bidding
packages. including a contract for metal decking It
very carly in the process hecause of the long delivery
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One of the firm's most camplete applications of building systems and construction management is this classroom building for the Uni-

vensity of Loaisville which hoases four stories of general classroom and facalty office space and a large television center.

defay cansed by shortages of this element. The com-
pletion target for the building is August 1, 1974, allow-
ing a combined design and construction schedule of
thirteen-and-one-half monthe.

The total contract valne of the 23 prime contracts is
$2.922965. or 83440 per square foot. The estimate
of the construction cost. not inclading contractor’s
overhead. nsing conventional general contracting pro-
cedures, was $3.238525. Based on these figures, CM
has saved the owner nearly 10 per cent of the construe-
tion costs. Interestingly enongh, actual hids were nearly
3 per eent below the CM estimate.

The fee received by Luckett and Farley for CM
serviees ou this job is $87,000, less than 3 per cent of the
construction cost. This 3 per cent figure is less than
what would be anticipated as contractor overhead,
saving the owner further initial costs,

The fee paid to the firn for achitectural services was
detertined on the basis of the state ATA scale of project
size and complexity. As a result, the total fees for both
architecture and  CN paid to Luckett and Farley will
amount to slightly Tess than 8 per cent of the construe-
tion cost.

TABLE 1
PRIME CONTRACTS: UNIVERSITY OF LOUISVILLE PROJECT

A, Metal Decek (materials only)

B. Structural Steel

C. Foundations and Footings
D. Integrated Lighting Ceiling

o HVAC Air Handling and Ductwork
7 Metal Doors and Frames {materials only)
G. Face Brick (materials only)

H. Switchgear (materials only)

J. Finish Hardware (materials only)
K. Extcrior Skin

1.. Roofing and Sheet Mctal
M. Demountable Partitions

Q NEWSLETTER
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N. Auditorium and Lecture Room Scats
0. Resilient Tile Flooring

P. Terrazzo; Ceramic and Quarry Tile Floor
Q. C;ll'p('t

S. Vertical Transportation

T. Sprinkler Svstem

U. Plumbing, Heating and Ventilation
V. Electrieal Work

W, Mupltiscope Contract

X Sound Svstem

Y. Welded Wire Mesh (materials only)
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Pros and Cons of CM and Building Systems

For the Client. According to Jean Farley, CM con-
trols the three elements of a projeet which are of the
ntmost concern to the elicnt: time, money and qnality,
Farley feels that nnless theve is value engineering, wan-
avement of construction and teannwvork, a constenction
project has mmeh less chanee of suceeeding today than
it did just a foew vears ago,

The inherent fast-tracking in the M process permits
delivery schedule savings of up to a full vear on nuany
projects. With inflation at its present rates, it has heen
estintated that cach month saved s the equivalent of
(.75 per cent of the first cost. An additional henefit is
that the construction masager can arrange bid packages
and dates to take advantage of markets or to .mtlcxp ite
delivery problems.

Frarther cost savines for the owner result from the
redietion inoverall project overhead and profit result-
ing from use of CM instead of a general contractor, and
from the apparently hetter bids received from con-
tractors under the CN process, Wy hetter bids inay be
received will he discussed i the next section.

The need for greater client sophistication mnst he
halanced against these gains, One of the possible dis-
advantaves of the l,ncl\('tt and Farley form of team
work and CNEis that it places hoth design and construe-
tion respounsibilities in the same firm, Farley recognized
this possibility wnd feels that elients will have to become
capithle of knowing when they are in fact heing served
professionally. Where the client is not large cnongh to
have in-honse expertise. e must rely heavily on the
firm's desive to do a good joby for him.

For the Contractors. Lnckett and Farley's experienee
lus heen that contructors like the N method of doing
constrietion work. There wre a variety of reasons for
this, kev among them heing that it veduces their risk
and allows carly finauei=] completion of the job. By
providing them with schedule information and giving
then st direet contract to the owner, the G\ method
reduces their exposure and allows them to coneentrate
on their own work. As aresult, bids are better and many
problems of scheduling are avoided.

On CM jobs, the prime contracts used by the firm call

O
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for full pavinent upon completion of a prime contrac-
tor's work. As o resnlt no contractor capital is ticd up in
This leads to
better bids, Tower prices and better contractor morale,

loldback pending projeet completion.

The firmalso feels that the division of the project into
i munber of separate contracts under CNFinay actually
allow more potential general contractors to compete for
the job. Where a finn did not have the resources and
honding power to take ona large project as general con-
tractors, it may be able to undertake the multiscope
{general constrnetion) contract which inclndes only
abont one-third of the construction cost. The general no
longer has to hond all his snbs: as the maltiscope con-
tructor he only honds himself.

For the Architeet. Aside from the general advantages
of better serviee to the elient which their CM work has
brought, Lnckett and Farley feels that some specifie ad-

vantages acerne to the architeet providing CNE serviees,
From their point of view, one of the kev advantages is
the integration of pnrpose which the inereased control
gives to projects.

The firm finds that the provision of hothe CNEand
architeetural services is profitable for the firm. One of
the diawbacks to application of building systems the
firin had encountered was asort of "hwrey up and wait”
process resnlting from awaiting subsystem: documen-
tation from contractors selected by phased hidding. Per-
sonnel had to be temporarily shifted to other work,
losing project momentum. Becanse of this, the finn
found that on bnilding svstems projects, it was saving
money for its clients but spending more to do so. With
the design-hid-construet Hexibility of the CNapproach,
contimiity is regained aud the office is making a reason-
able return at the swine time that it is henefiting its
clients,

A final benedit, and one which to Jean Farley is all
impaortant, is that CNoffers an opportunity for design
firms to insure their own futures. To gquote Farley: "Un-
less the design firms Tearn to control construetion, the
design fnnetion is going to he lost to other parts of the
CM offers the opportanity, in
his view, to give the client what he wants and deserves,

constriretion indnstry.”

effective control over cost, time and gnality,

THE PRODUCT
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CARRITHERS MIDDLE SCHOOL

Jetfersom Connty Board of Education
Jetfersontoswn, Kerntucky

Project Size:

43,300 scpnare feet to acceomumodate 900 students
Project Costs:

pUING cosT: - S20HSIT, or 5ZLST pers. it

CONSTRUCTION Cost: S24HLE5 ] or $26.14 per sq. it
Project Schedule:

CONSTRUCTION BEGUN:  Janioy 1973
CONSTRUGTION CoMPLETED:  August 1973
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MAYFIELD HIGIHT SCHOOL

Mavtield Board of Education
Mavficld, Kentueky

Project Size:
AREA;
STUDENT CAIACITY
Project Costs:
BUILDING SUBSYSTEMS:
BUILDING COST:
CONSTHUCTION COST:
Project Schedule:
CONSTRUCTION BEGUN
CONSTRUCTION COMPLETED;

AND VOCATIONAL SCHOOL

High Viocational
School School

120,000 sq. tt.
L1140

22,100 sq. tt.
270

$ 629,245
$2 983,955
83,114,419

$ 46,695
$511,345
$521,543

July 1971

August 1973 June 1973
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T e NICHOLAS COUNTY ELEMENTARY AND
B ME QI ) e MIDDLE SCHOOL
© Ay WEFLD 4 ,
Nichiolas County Board of Education
Nicholas County, Kentucky

Project Size:

p
by 2 H o 5QTIS conare . Q) of .
----------- < anda oty - BN - aa s tay % 59,725 soquare feet to uccommodate 1,350 students
COMMONS YeOa¥s alRp N : . S t .
SRESERRRERS M i % L".wpsglmqg: '
B i ™ "G | AR N i Project Costs:
N d ' ' FIVE BUILDING SUBSYSTEMS:  5418,633, or 87.12

per sq. ft.
peiLpiNe cost: - $HLE34L300, or SIO3T per sq. ft.
CONSTRUCTION Ccost: $1,209.300, or $20.59 per sq. ft.,

Project Schedule:

CONSTRUCTION BEGUN:  November 1970
CONSTRUCTION COMPLETED:  June 1971
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SAMUEL V. NOE MIDDLE 5CHOOL

Louisville Board of Education
Louisville. Kentucky

Project Size:

140.000 square feet to accommodate 1400 students

Construction Costs:

$3,925.351. or 828,04 per sq. ft.

Project Schedule:

CONSTRUCTION BEGUN: Julv 1973
CONSTRUCTION CONMPLETED:  estimate August 19744
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