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A SYSTEMS APPROACH TO THE
PRACTICE OF ARCHITECTURE

In 01(11.1' to better SelY(' its clit'iits, one of KCiltlIC*V.S oldest archi-
tectural firms, Lockett anti Farley, Inc., of Louisville, has adopted a
systems approach including the use of building systems find construc-
tion management provided by the architect. Some of the work of
this firm. founded iii 1853 as the 1). N. Murphy Co., is known to tele-
vision sports fans as Churchill Downs, 110111C of the Kentucky 1)erby.

Prior to undertaking' its first systems project in I.96S, the office had
designed and built numerous Kentucky schools under the traditional
(Icsiep.la_coostroet formula. Although these schools were sound
educational facilities by the standards of their times, the firm felt a
certain dissatisfaction with aspects of their performance, notably their
lack of adaptability to future educational program needs.

flow Luckett and Farley responded initially to these feelings by
adopting a building systems approach and how later these activities
were instruniental to their entering the construction management
field, is the subject of this article.

BUILDING SYSTEMS
In 1968, Lockett and Farley decided to adopt elements of a systems
approach as a means of providing school buildings which were re-
sponsive spatially and environmentally to educational change. In
their first systems project, the firm used some of the design elements
of building systems projects on a large elementary school project for
the Owen County, Kentucky, Board of Education. Although this de-
sign included use of a five-foot module, long structural spans and
flexible air distrilpition as well as other elements of building systems
projects, it was fully detailed by the firm and bid traditionally using
descriptive specifications.

The Owen County experience led the firm to conclude that there
were additional benefits to be gained by the use of a more complete
systems approlch. Consequently, it was decided to use the full
building systems processincluding performance specifications, two-
staged phased bidding and required subsystem compatibilityon
their next major school project, a middle school for the Henry County
Beard of Education.

A preliminary scheme had already been developed for this project
using nuns\ stem design. \Vhen this scheme was a.nalyzed for build-
ing systems application, the firm found that the simplification of the
design rrouired to make Ilse of building systems led to a omit' effec-
tive building. with greater floor area at no greater cost. Budding sub-
systems were bid on this job in October 1969 and the school placed in
service in early 1971.

I NE%V.,1.1.: I ITI
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The littilditc..; St/stems Approach. Although modified
to fit the firm's office practices. the process of applying,

s steins \vhich I alekett and Farley uscel ini-
liall\ folio \vs the basic model for systems application to
single school projects. This methodology consists essen-
tially of a t\\u- staggc hielding of construction contracts.
In the first stage. elements of the kidding system are
bid. I msecl on performance specifications ancl zi1)1)roved
preliminary designs. ():ace the subsystems are deter-
mined, \\-oking (Ira \viiugs ;end specifications are com-
pleted and the remaining nonsystem contracts are let.
The suhsystem contacts :i\vardod in the first stage are

assigned to the general contractor for adminis-
tration and coordination.

From the start of their system activity. the firm
t \plc:illy hid four or five key subsystems in the first
phase structure: heating. ventilating and air ondi-
tioning I I V(: lighting ( eiling: 1)artitions.. cari)et ;ind
roe)fing. Typically these key subsystems account for
bet \veen :30 and -10 per cent of a project's construction
cost. Later the firm replaced the stindacl demountable
portable partition specification \yid' a specification it
developed for tilt office designed space divider. bid as
part of the general contract.

An early development of laickett and Farley's bid-
ding process was the taking of separate hick in .soine
subsystem categories for materials and iostallation. Iii
this 1)1.m:rehire. the bidder \yitli the lo\yest comhined
price of materials and installation is then ..selected for
both contracts.

This procedure has two .,alvantages. First. it chilli-
elates at trade jurisdiction f)robletn With the lighting

sol).-iystein by alloying 1)nrchase of the lumi-
naires from the lighting, ceiling, suhsystem supplier as
materials to he supplied to and instulled by the project's
olectrical contractor. Secondly. h, selling the materials
directly to the myncr instead of to a g1.11(.10.1 contractor,
the transaction is (Aeltiptcd 111)111 the !:tal'S 5 per cent
sales tax.

Inerea.s'iny, Staff Experti.sv-1...1igiticering. On the first
half-dozen or so building systems i)rojects. Lockett
and Farley employed the same consulting engineers
for mechanical allot electrical \vork that they had used.
for years. "This relationship was not entirely satisfactory
to the firm as it did not i)ovicle sufficient control over
the cogincurinu.: aspects of the (design. In :1(Itlitil)11, there
\yas a divergence of oi)iiiion as to \\.lictlier a building
systems methodology \\.hiell relied ipon the design
skills of manufacturers effectivt.ly served the client's
best intt rests,

As a result. the firm began to hire its o\vn "in-house
engincers in these .,ireas...\lremly having structural andi
civil engineers 1)11 its staff. the firm no\v adelecl mechan-
ical and electrical engineers symi)eithetic to the systems

:11)plilaCII it \v as developing. It should he noted, limy-
eve r, that the firm feels its clients are best served Iry
carrying I ly(: subsystem e!esign farther than many
firms involved in the use of building systems, including;
the establishment of room and block loads and, in some
eases. indiyidnag 1 I \'(: unit criteria.

The bird In-House Grouped Ri(((ling. Follmving the
successful bidding of Imilding subsystems on the Henry
(;minty Middle School. the firm undertook number of
school projects using the building systems methodology.
leatise four of these projects had similar design
schedules. they \vcrc grouped into a single package
for snbsysti.ifis firm hoped a hope later
borne. mitthat a package. containing over 7S.000
square feet of construction \\amid have !greater attrac-
tion to national and local suppliers than four small proj-
ets.

Aside from this grouping- for sill systems bidding,
each of the four projects folio \\all its u\\u design and
construction schedule. 13euanse the first chose to pack-
age. the schools in its office, the only additional problem
\vas obtaining approvals from three myners (one. of
\\limn had t \\.e) .schook in the paekage). A.s a result of
the in-house packaging. the benefits of volume pur-
chasing \yene obtained for these three clients \vithout
the necessity and cost of creating anv intermediate
organizational structure.

1?estilt.s. of Budding Systems U.s.('. To date. I.,nekett
and Fae\ has used kidding systons lout tvcntv school
construction projects \vith a total contract value of over
S27.000.000. Of these 1)rojeets. ten used the building
.systems methodolog.v 1)111.5 general contracting des-

cribed in the preceding section. On eight of them,
I aickett stunt Farley has combined building s\ stems
\vitli loll in-house construction management api)roaeli.

Although the firm's initial iirl)ose in using. htlikling
systems was to exploit their flexibility, use \vas quickly
made of their {miller potential as an aid in controlling
cost expenditures and delivery schedules. : \s \\III be
seen in the next section. these gains can he more folly
exploited In an office \vhih is able to control the total
design mtcl construction process.

CONSTRUCTION MANAGEN1ENT
The pproacl I used by Laickett :mei Farley on their first
systems jobs required that the architect perform some
of the construction coordinating lid

by the general contractor oll conventional
school construction projects. key .,iniong these activities
\Yene selection of the building subsystem suppliers and
scheduling of their on-site activities.

Prior to (heir systems \york, the firm had occasionally
Inch mechanical and electrical contracts separately to
insure that the o\yner got the best possible contractors.

sa...\\.si,rrout 2
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'rite Owen County Elementary School. Lockett and Farley's first systems job, is a three-level, open-plan facility. designed to accommo-
date 990 1:-.6 students.

In their p: irate industry \vork, the firm had also become
involved in scheduling zuld coordination, notably on
construction 5vork at Churchill 1)mvits. \vher all work
had to be completed between racing meets.

To go from these partial assumptions Li construction
management responsibilitY to hill control over the
construction] process seemed to he a logical next step.
To take over this control function'. the firm developed
a construction management approach.

The Construction ,ilanagentent (CM) Process

In the CM process developed by faickett au(I Purley,
construction work is performed by a number of prime
contractors, each under contract to the owner. Coordi-
nation, administration and maiNtgement of these prime
contractors is provided by a construction manager, in
this case Lockett ;Ind Farley, (Hider ;.1 separate contract
to the o\vner.

For Lockett and Farley the ideal situation occurs
when both the .irchitec..tural and CM contracts are
signed by the owner ;Ind the firm at the same bite.
\\*lien this happens, the firm has professional control
over both design ;Ind construction] 'aspects of a project
from its inception]. control allows great flexibility

NEvsla:yrido

in project of gzinization to meet the owner's mjuirements
in the areas of tune, money and quality.

NVIlile the architectural design work is proceeding,
the firm divides the construction process into zi varying
number of prime contracts tailored to the specific condi-
tions of the project., typically numbering about twenty.
The work included ill these contracts is based upon
either functional clemenk of the bnilclin such as the
various building subsystem contracts: trade jurisdic-
tions, such as electrical or plumbing; Or materials only
contracts for installation by another contractor. One
such breakdown of the construction work is shown in
Table 1.

About one -third of the constrnetiom cost of the project
is contained in what the firm calls the -multiscope"
contract. This contract, usually let to ;1 general con-

""ting first, contains the work that was formerly
performed by the general contractor's own forces and
includes pouring of floor slabs, masonry labor, instal-
lation of miscellaneous equipment and providing in-
terior finishes, among other activities. The multiscope
contract may also include responsibility for site work,
footings and foundations,

As the design development relevant to one or more



of these ccuitacts is completed. a hid package is pre-
paed and bids are taken. The firm feels that the
combination of CN1 ;aid building systems provides a
built-in capability for fast - tracking that is. the o,...r-
laj)ping of design. bidding null construction activities
\\inch can In LW( >it'll 1)11(11(10IIS hake

lIt'll\ 'Cry

Increasing Staff Experti.se( :.11. To handle C:Nl svork,
Luckett Farh,".. created at separate division svithin
the firm under a registered architect \Yid' considerable
construction and engineering experience. llis staff
includes a coordinator \du) is responsible lo,. the intcr-
faciug contracts aml bid packages, and a specialist
\vim maintains the various project schedules and does
the necessary ('Claunting:. :ks ssitli the earlier additions
of engineering; staff 55110 could \York \yid' building- sys-
tems. one of the key elements in the success of the firm's
( : \1 has been the selection of personnel who are both
experienced and sympathetic to this approach.

On each (: \l job. an -in-house- construction manage-
ment team is formed. consisting- of the professionals in
the CNI division. the architectural project directo and
the project's mechanical and electrical engineers. In
:iddition. a field tram. consisting- of a Project Job
Nlanager. a full-time Clerk of the \Vorks. and clerical
back-up, is created. On state projects. a hill-time licsi-
dent Insp .ctor paid by the state serves as the Clerk of
the \Vorks.

The computerized Critical Path Nlethod of sched-
uling t CPNI is used to assist in managing- and
coordinating: the construction process. This tool is used
to develop all project schedules and lists (,f critical
(kites and to provide continuous monitoring on major
projects. Various experiments arc presently being per-
fOnied svith the office CPNI, inducting monitoring of
project cash and resource floss's.

Ei)erictice with CM
The present form of Ltickett and FarIcy's CNI pro-

cess, described in the preceding section, is the result
of a development process that is on-going. Each project
teaches the firm sOniething about their svork and may
point to future In this section. a brief study
of (Ins evolution together \yid' a description of what the
flint feels to he its most advanced design-CNI project
viii he made.

(.recital, County High School. In 1971. the firm
took its first contract for construction management
services. The initial bids On this job. a 82.8 million
high school project located in Greeniq: County. Ken-
ttiel;Y, were taken in August 1971 for completion in the
sprim:.,, of 197:3. The CM process used on this job closely
resembled the design and construction procedures used
on ()01(I' building systems projects with the exception

of the assumption by Luekeit and Farley of the manage-
ment elements of the construction process.

The success of the Greenup County job led to a
decision by the firm to further develop their capabilities
iu CNl and to seek other contracts for both architectural
and CNI services on future jobs.

The Second Grouped Bidding Project. in the summer
of 1972, a situation similar to that which led to the 1970
grouped bidding project arose. As in the earlier pro-
gram, four projects with similar design schedules
this time, two elementary and two vocational schools
were in the office. Three of these projects were under
both avellitectural and CNI contracts. Again it was de-
cided to group the projects into a single package for
bidding of building subsystems.

This time. the bidding was organized so that a com-
paison of cost between CNI and assignment to a general
contractor could be made. Bs' taking alternate bids for
(Iii two management processes, the firm found that for
the four selected subsystem contractors the total con-
tract value with CNI, 8361,000, was about 816,500 less
than the bids for assignment to the general.

The Corrithers Middle School Project. An example
01' the ability of the CNI approach to meet tight con-
struction schedules was provided by the 93,500 square
foot Carrithers Middle School project for the Jefferson
County Board of Education. The firm was asked in late
1972 to complete this school in (inn. to open for the
197:3-1974 school year. In spite of' difficulties with the
site-8.100.000 was spent on site work out of a total
construction cost of over $2.4 million Lockett and
Farley was able to design and construct the facility
in ten-and-one-half months,

The University of Louisville Project. The CM ap-
proach has now been ztpplied to seven educational
facilities construction projects. during which time both
procedures and capabilities have undergone consider-
ablc evolution. The firm feels that its project at the
University of Louisville represents the most mature
form of its CNI work.

This project, an 87.000 square foot multistory class-
room building and television center, is part of a new
educational complex being constructed on the campus.
The other half of the complex, a similar general class-
room building, is being designed by another architect
and constructed using another CM firm. The use of CM
in this complex is the result of an early effort by Lockett
and Farley to convince the state of' its effectiveness.

On-site construction of the Luckett and Farley pro-
ject is divided into 23 separate coetucts, five of' which
are for materials or equipment only (sec Table 1).
These contracts were bid seven separate bidding

packages. including a contract for metal decking let
very early in the process because of' the long delivery

\t'SI.F.'1"IT:It



One of the firm's most complete implications of building systems and constriction management is this classroom building for the Uni-
versity of Louisville Which houses four stories of general classroom and faculty office space and a large television center.

delay caused 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 month,..

The total contract value of the :2:3 prime contracts is
.2.922,965. or S:34.0 per square foot. The estimate
of the construction cost. 110t iucfutfing contractor's
overhead. using conventional general contracting pro-
cedures, was S:3.:2:38.5:25. Based on these figures, CNI
has saved the owner nearly 10 per cent of the construe-
6011 cysts. Interestingly enough, actual bids were nearly
3 per cent below the CM estimate.

PRIME coNTRAcTs:

A. Metal Deck ( materials only)
B. Structural Steel
C. Foundations and Footings
D. Integrated Lighting Ceding
E. 11VAC Air Ilandling and Ductwork
F. Metal Doors and Frames ( materials only)
G. Face Brick ( materials only)
IL Switeligear ( materials only)

Finish Hardware ( materials only)
K. Exterior Skin
I,. Roofing and Sheet Metal
M. Demountable Partitions

J.

5 Nr \vst.r.rr Eli

The fee received by Lockett and Farley for CM
services oil this job is S87,000, less than :3 per cent of the
construction cost. This :3 per cent figure is less than
what would be anticipated as contractor overhead,
saying the owner further initial costs.

The he paid to the firm for achitectural services was
determined on the basis of the state A IA scale of project
size and complexity. As a result, the total fees for both
architecture and CM paid to Luckett and Farley will
amount to slightly less than S per cent of the construc-
tion cost,

TABLE I

UNIVERSITY OF LOUISVILLE PROJECT

N. Auditorium and Lecture Room Seats
O. Resilient Tile Flouring
P. Terrazzo; Ceramic and Quarry Tile Floor
Q. Carpet
S. Vertical rrranSpOrtatiM
T. Sprinkler System
U. Plumbing. I leating and Ventilation
V. Electrical Work

\V. Nlitpltiseope Contract
N. Sound System
Y. Welded \Vire .N..lesh (materials only)



l'ros anti Cons of CAI and Building Systems

101. the Client. Aeeurding to jean Valley. (:\1 con-
trols the three elements of a project which arc of the
utmost concern to the client: time. money and quality.
Farley feels that unless there is valite engineering, man-
agement of construction and teamwork, a construction
j)roject has 11111(11 less chance of sui.cee(ling today than
it did just a le\y scars ago.

The inherent fast-tracking in the C \ 1 process permits
delivery schedule .saying's of up to an full year On many
projects. \Vith inflation at its present rates, it has heel'
estimated that catch month saved is the equivalent of
(1.7.5 per cent of thy first cost. :kit additional henc.fit is
that the construction manager (..an arrange bid packages
.1.11(1 dates to take advantage of markets or to .,titticipat(
delivery problems.

Further cost savings for the o\viler result- from the
reduction in overall project ()\.erlu..ad 1111(1 profit result-
ing from 1151. of (: \i instea(1 of a general contractor. and
front the apparently better bids received from con-
tactors inuler the (:N1 process. N\ bitter bids ina- he
received will be discussed in the next section.

The need for greater client sophistication must be
halanced ,tgainst these gains. 0111. of the possible dis-
ad \.antages of the Lockett and Valley form of team
work ;u1(.1 CM is that it places both :111(1 construc-

tion respon5ibilities in the same firm. Farley
this possibility an(1 feels that clients will have to become
c.q.)ahle of knowing \\.lion they are in fact icing served
professionally. \\liene the client is not large enough to
have in-house expertise. he must rely heavily the
firin's desire to (10 It .good job for him.

Fur t/u. Contractors. Luckett and Farlev's experience
has heel] that contractors like the (: \1 method of doing
construction work. There are a variety of reasons for
this. key among, them hying that it reduces their risk
and allows early finatici..1 completion of the job. By
1)1)6(1111g them with schedule information and giving

11 (tired 011trat to the owner, the C.N1 WHIM('
reduces their exposure and allows them to concentrate
on their ()\\.11 \york..As it result, bids are better and many
problems of scheduling are avoided.

On C : \1 jolts. the prime contracts used by the firm call

for full payment upon completion of a prime contrac-
tor's work. As a result no contractor capital is tied up ill
holdlmck i)entling project completion. This leads to
better bids. lower prices and Metter contractor morale.

The firm also feels that the division of the project into
a number of sej.).tate contracts wider (: \ 1 iiray aetnully
all()\y more potential ,general (.ontractors to compete for
the job. \VItere It firm did not have the resources
bonding power to take on ,1 large project as general (1)11-
trac.tors. it may he able to undertake the multiscol)e
( general construction 1 contract which includes only
about one-third ()Idle construction cost. The general no
longer has to bond all his 511115., as the multiscoi)r con-
tractor he only bonds himself.

For t/tc .Architeet. Aside front the general advantages
of better service to the client which their CM work has
brought. Lockett and Faley feels that Soon' SIRTitie ad-
valitages accrue tO tile :1111101'01 providing C \ 1 services.
From their point of view, one of the key adv.antages is
the integration of purpose \vhich the increased control
gives to projects.

The firm finds that the provision of 110th C \I and
ar(ltitec.tural services is profitable for the firm. One of
the drawbacks to application of building systems the
firm had encountered was an sort of -burry IA? and wait.,
pro(.ess resulting- from awaiting subsystem do(qiinen-
tat ion from contractors selected by phostd bidding. Per-
5111111(.1 hail to he temporarily shifted to other work.
losing project momentum. lic(.ause of this. the firm
found that on building SyStell1S projects. it was saying
oloneV 1.1/1' its clients but Spending 11101'0 to di) SO. '11.11

the design-bid-construct flexibility of the C. \I approach,
continuity is regained and the office is making a reason-
able return at the 511111e tint' that it is henefiting its
clients.

A final benc(it, and 0111' 11'111(11 tO Jean l''',11.11.1" is all
important. is that C: \1 offers an (pportunitv for design
firms to insure their ()\\11 futures. 'hi quote Farley: "Un-
less the design firms learn to (1)11(011 construction, the
design function is going to be lost to other parts of the
ronstriwtion industry.- (1\ 1 offers the (.)portunity, in
his view, to give the client what be \\..alits and deserves,
effective (1)iltrol over (1)st, time and (pialit\..

THE PRODUCT . .

6



7 N ENV SLI:TTER



c.muuTHERs miDDLE scuom,
lelli.rsrm CA quay lio;trd of Education
leficrynitoxvn. Kentucky

Project Size:

squary feel to aCCIMIIIIMIAC 90n St IldelltS

Project Costs:

nt-u.DING 82.01-1.S17, or I.S7 sq. it.
(-oNsTuurrioN (,:osT: $2.4-14..15 I or :26.1-1 per sq. it.

Project Schedule:

coNsiliurnox );;nuary 197:3
coNsTnucTioN compt..Tn: August 1973
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MAYFIELD HIGH SCHOOL AND VOCATIONAL SCHOOL

Nht ficld, Kentucky

Project Size:

High 'Vocational
School

120,000 sq. ft. 22.100 sq. ft.
sTuDENT (.:AeAcrry; 1,1-10 270

Project Costs:

twit.uts:c. sunsrsTKNts: $ 629,245 S 46,695
osr: 52,983,955 5511,545

coNs-rnucTR.A 53,114,419 5521,545

Project Schedule:

coNsnwc-t RA in...(:t.N;
coNsTRI...c.rioN comt,LETED:

. . . . .

. YoiLIINCI: 4rsCP

July 1971
August 197:3

September 1972
June 1973
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NICUOLAS COUNTY ELEMENTARY AND
1DDLE SCHOOL

Nicli1as County Board of Education
N.iel kolas Comity, Kentucky

Project Size:

58,725 square feet to accommodate 1,350 students

Project Costs:

FRI.; Hull_ Dim; SillisYSTEMS: 8418,633, or 87.12
per sq. ft.

cosT: $1,134,300, or S19.31 per sq. ft.
coNsTnucrioNcosT: $1,209,300, or 820.59 per sq. ft.

Project Schedule:

coNsTnucTioN BEGux : November 1970
coNsTuucTiox coNwirrED: June 1971
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SAMUEL V. NOE MIDI)LE SCHOOL

Louisville Board of Education
Louisville. Kentucky

Project Size:

140.000 square feet to accomii iodate 1,400 students

Construction Costs:

S3j125.351. or $28.04 per sq. ft.

Project Schedule:

CONsTIIIClION July M73
coNsTm-cricix comi,Lrn: estimate August 197-1
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