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’.f by T ~ . —

- . .
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The work of £he Construction Systems Program has given us en-
° couragement as we strive to solve our many problems in creating ,
. o renewed and improved facilities for* tHbusands of students. Mapy ' "
> hurdles remgin, particularly in this period of unprecedented in- % T
ot . e flation; however, we beldieve we *have developed methods and infor- . 0
mationsuseful 'in controlling costs and accelerating construction
_ times Our CSP-1 pilgt program experience will permit us to apply

. w_', the successful features of systems and management technologles to
v * "'subsequent programs, théreby aiding amortization of 1nvestmen; .. <
. while upgrading educational environment. . L ‘
"'N,-' . v ’ J ., . ' '
> We hgpe this procqgural analysis, which is uasquprimarily on .
. practical pacticipant vdiews, wi}l be useful not orly in Detroit ’ i
) but may be of‘'benefit fois citiés+and school olstrlcts confrontn
i ing sjmilar problems elsewhere. R . . l
: . . i { " :f, . ‘ &
R " - ! * Y 4 > * ‘
Dr. Alvin G. Skelly, Deputy Superintendent. . . *
Office of School Housing, Detroit Public Schools ¢ [
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FOCUS ‘of this REPORT: . - ' :

Lowered enrollments have eased the \.risis, but planners know .
. +{the. 3roblems have not diminished. In cities like- Detroit,
1 s vhere certain older .secondary schools provide only half the *
space_fer -pupil of newer suburban schools, the pattern, of .
- deprivation is sustained.and serious. Just keepirig up ‘with
L + replacement ‘of obsolete and unsafe facilities . not to mention
) needed expansion for new-and improved curriculume- seems ime
possible within prese:nt or anticipated ecopomic resources. Yet,
responsible school boards, administrators, and planners mgst
keep trying to upgrade the educational environment for every .
studmt now inadequately housed. - . )

» C L " In 1969,, Detroit organized ‘the Construction Systems Program _ °*
. . (CSP) in’an effort to cope with certain of its school building
. N cost/time/quality" problems. The program included a success‘ul o
s " four-school demonstration project called “CSP-1* which-. was - ¢ °
evaluated in a 1972 Jpublication,  "An Assessment of the Detroit
. AT " Public Schools Construction Systems.Program," by Richard. L.
' o * Featherstone, Ph D., Michigan State University. That document
' primarily used statistical comparisons to-show that: the diverse
© T new approaches employed by CSP-1 had: 1) reduced cogven‘:ional’
: construction time by 44 pertent, 2) reduced conventional cop--
struction costs by 14 ‘percent, 3)'improved gquality by providing
s air conditioned, highly fle:@ble space. “ . X
. The "Assessment" was & weIcome ‘and useful summary of accomp- '
N .. . lishments and ideas; however, it wds not intended to be@ "how
, to"™ book. It did not attempt to probe the complex concerns
) of building professionals regarding specific techniques “and
v contractual relationships, Thus, thi%s follow-up study was -.
conceived as an organizational and ﬁrocedunal analysis of,
architectural, engineering, and business aspects intrinsic to
multi-million dollar school construction prOJthS-’ N
- Because. people are needed to make things happen., this report
i focuses -on -~ and, in fact, dérives from - thé concerns of .
indlviduals who were actively engaged in organizing, designing,
bidding, constructing, and aapervisi.ng the CsP-1 schoolss Al
. though directed toward "building professional$,' that term is
emphatical ly interpreted to include the "dwners" who assemble
+ the building team and who are at the heart of the contractualy
relationships. Only b{ concerted-improvements in the perfer-
. mance of many participants will urban schools be able to cope
with their va;st backlog of crowded and deficient facilitieSa

*
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Educational Facilities Laboratories, Inc.
Educational Facilities Laboratories, Inc.
Property Development Group, Ing. '
Detroit Board of Education

Nathan Johnson & Associates, Inc.
Kahn Associates, Inc.

Detroit Public. Schools

University &f-Michigan

Smith, Hinchman & Grylls Associates,
Michigan Board of Education

Pord Motor Company

Louis G. Redstone Associates, Inc.
United Automobile Workers af America
Linn sSmith, Demiene, Adams, Inc,
Wayne State University Board of Governors
Detroit Board. of Education:

L]

Waynie County Intermediate School District

£

Harley, Ellington, Pierce, Yee & Assoc.
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ROSTER of PARTICIPANTS INTERVIEWFD . K
OWNER - ADMINISTRATORS - FRA&CIS 'CHENG Detroit Public Schools
STAFF, & CONSULTANTS: _ ‘EDWARD: COLBERT Consultant . .
: - BERNARD COKER © Detroit Piblic Schools ..
DONALD FULLER * . Detroit Public Schools i :

EDWARD GABERT
LOUIS GOLDSTEIN
MERLE HENRICKSON
JOHN LANSING
THOMAS LONEY
WILLIAM QUINLAN :
SIDNEY SHORTER'
'ALVIN SKELLY - g
‘RICHARD GOULQ’\

\ RALPH HOLZHAUER

1 *  FRITZ:-HOMANN

NATHAN JOHNSON *

HARRY KING

STEWART KISSINGER

ROBERYT .RICE ‘.
. HOWARD SIMS

N

PROJECT ARCHITECTS:

FRED LAYNE
_ALBERT ,MIGDAL
RICHARD McCLURG
. " WILLIAM PAXTON

PROJECT ENGINEERS:

TONY BAN . .
MURLE DENNEY
' " PAUL HOLT
.*  LOUIS KOOKEN
. FRED “MYERS
: ROBEKT WEINGARDEN

-~

MANAGEMENT CONTRACTOR
PERSONNLL'

DAVID BELVITCH
CHARLES BYRNE, JR.
ROMEO CORRIVEAU
. . ‘ THEODORE CORRIVEAU
‘ . RICHARDS, CRAWFCRD
. * ROBERT FOX

. WILLIAM HOYT
JOSEFH INATOME
. RAY LITT -
WILLIAM REID
HARRY . WETTLAUFER, JR.

CONTRACTOR ‘L
REPRESENTATIVES:

-

fﬁ%

KENNETH WELLIAMSON «°

"Construction Systems Program
Detroi* Public Schools ..

Detroit Public Schools ;' SR

Detroit Public Schools”
Dettoit -Public Schools*
Con'struction Systems Program
Consultant , .
Detroit, Public Schools
Klng & Lﬁwis Archltects, Incs
Kissmger;,Holzhauer', Inc. ’

- Howard Sims f& Associates, Inc.

Nathan Johnson & Associates, Inc.
King & Lewis Architects, Inc.
Kissinger-Holzhauer, Inc. . .
Nathan Johnson & Associates, Inc.
Howard Sims &\Associates, Inc.

Migdal, Layne|& Sachs, Inc.
Migdal, Layne|& Sachs, Inc.
McClurg Associates .

. McClurg Assoclates

<
- . -

Construction Management, Inc.
Construction Management; Inc.
Construction Management, Inc.
Construction, Management, Inc:
Construction Management,. Inc.
Construction Management, Inc.

. . .
Precast/Schokbeton, Inc.
W. J. Rewoldt Company
A. J. Anderson Construction Co.
A. J. Anderson Construction Co.
Armstrong Cork Company
Romac, Steel Corp.
Armstrong Cork Company .-
w. Je. Rewoldt Company
Litt Eleétric Co.
Brady Flumbing & Heating Co.
Service Art, Inc.
R. E. Leggettg<£omp§ny v

-

-
-
-

g
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1. ¢ Definin Detroit's FacilityﬁNeeds¢ o . . ‘ \

- The Constructlon Systems Precgram (CSr)‘@as organiﬁed to deal with ‘ﬂ”
. the particular need of Detroit £or :;pCLallzed-use additions to .

secondary schoo;s. AlllJetr01t secordary schools are seriously
overcrowded on the basis of statewide’ standards. Some buildings
N ' are obsolete, but there are many srbqtantlal older stiuctures . .
. ' which within their rlgld archltecyure can accoruodate acadenic
- lsclassrooms, offices, et cetera. There is, however; a yreat nedd ° -
for expanded curricula in vocatgénal-technlcal subjects. Archi- o
tecturally, this requirement translates into 1-, 2-, and 3-story
wide-span variable-space additions _with flexible services, adapt-
. . able to changing rieeds for shgps, laboratorles, art, homenaklnc,
«nd music rooms. Oftén therg is a need for additional or 1nproved .

- supplemental services, such/as kitchens and dining facilities. ” .
These requirements constmtﬁ@p a more comnlex, highly-serviced,. —
and nore efpens:Ve bu11d1n9 type than s-andard“academlc claSQrOdhs

N Or open space Lnstructloﬁal area. '

The orlglnal proposal'for CSP descrlbed the tw1n dilemmas of ris-
*ing cos*, and slowver .construction time. Costs for convcntlonally-
N designed nernanent buildings had risen 100 mercent in’ the pregecing
. 16 vears, Construetion time had-: 1ncreaseﬁ’70 percent .in the sarie ,

0er;oc. These dual “aspects-were inter-related, ané they combined s

to create serious.problems for a school district which spuﬂht to", N,

. be responqlve to community needs.- . .

~ . « . - .

. 2. Outlining-a Systems Program:. . L . o

3

. s Based on advice received from several consultant sources and from
1nvestlnaolons of .experiences in other cities, "Detroit outllnoc a
prograﬂ that was 1argely derivative in objectives and methods from’
predecessor programs in the United, States and Canada 1n1t1atc4 by .
. Ecucational Facilities Laboratories, Inc. (EFL), New York City.

" Do EFL was established by the. Ford Foundatlon to encourage research

' in all areas’ relative to. 1mproV1ng learnlng environments. Like

. -the prior programs, CSP was aided by EFL and, like the others N

- itjcalled itself a "syrtems" prcgram. The term 'systems," rost - .

cormonly defined as "an interdependent group of items formin% a

unified whole," has been interpreted to pertain not only to the

. " parts of construction but'to its process. .

’

oo (ne of 'the first CSP activities wes the formation’of an advisory’
¢ o cormittee. (kefer to“voster on page viii.) This group 6f°profes;
' sionals from governnent, education, and the constructiorn industry
N provided direction and assistance througbout the organizational  °
rhases. Becaucz CSE. has been a nultl-prOJect coogkratlve effort,
there have teen many addltlonal Contdcts between, representatives

L . FIN 0. . .,

' o V , . 3 '
OEMC . . 0' i, . . . ) v
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. : .

of contractors, suppliers, manufacturers, regulatory agency offi-
cials, and others. une of the major benefits of CSF has been its .
s functien as a forum for diverse groups to interact\and ¢xchange-

ideas. . . . o .

3. Initiating a Demonhstration Project:  _ . . .t

After early discussion about the size of an initial nroject and

N . . P . Y ; . : .
the market potential required to interest industry in an innovative
technological response, the C5P ndvisory Committee recommenced a

s

v "two-track" program,

be of relatively modest

Four projects were desighated for

the pilot
schools.

fent, and
tects had

size,
procran -- all sp ’1allzed-use adﬁltlons to secondary
They were to range in size from 44,000 to 105,000 square
aggregated to éSO ,000 square feet in area. Foar\archl-
already been, separatelv comm1551oned but thev agreec to

ork cooperatlvoly, and thev oart1c1pated ‘in subsequent decisions,
on. how the program was to,be accomplished. after sorme analysis,
they decided to base the systemization of components on five sub-"

systems:

1) Structure,

2) -Atiosphere (HVAC),

4), Interior Space Division,

) Vertical Skin.

3) Lighting-Ceiling,
The architects zlso

agireed to work within a common rodular design discipline. nlthough *
performance specifications for the five subsystems were derivative
from the, Toronto ,ystems program called "“Study of Ecducational 4
Facilities" (SEF), they were extinsively revised for Det - it needs
and Dctrplt area cod@s. Bidding techniques used in Detroit were
differept from Toronto's, and more closely resemblnd those of the.
State of Florida's "Schoolhouse Systems Program" (ss®). ‘

.
, <
- -
. .

4. Bidding the WOrk .. ‘. - : .

Five subsysten contract awarcs, totaling $4.1 million, weré rgam

in FMarch of 1977, Twor subsequent bidding phases resulted in con-.
tracts for an additional $7.4 r:illien of "nonsvstems," which in-"
cluded separate Substructure, and convantlonally-organlaed ork
categories .Building, 1echun1c91 Electrical), plus three equin-
ment contfacts. The "nonsystens" also included alterations to
existing buildings and some site work. By august of 1971, 511.5
million in contracts had been awarded to tweive prime contractorq,\
21l of whom vorked on all four sites rore or less simultaneously.
Contracts for the' four schools totaled about 'three percent below '

vhat was considered a.very tight budret.
in rore than 10 percent below estizates.

Subsyster bidding can

Nonuys

emns

bids came

.'.Ln

about 10 percent cver estimates, and scrie cats

were made in alter-

of which the first track pilot project woulc . . -

aticne wors at two existing builcings Jeteiled costs-are in date ~
forrm and diagrars on pages 99 “Hrough 113 of- this report. Othcr ) .
cormparativeé cost inforrmation apnears An the next Cectlon,. .
UB. Assessnent of kilot Frogram.® .,
R a . ’ - L]
. - - v
R N .- X * - N
x .4 - » ) -
. . * 4 “> . R
O ‘ ‘ q . P ‘ . %
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% 5. Managing,the Work : I L.

- I ~Ythough CSk béaan with the expectation of having a general con-
P tractor assigned contracts and ar "overall coordinative manqgerlal
1 ) resnon51b;11ty," it was decided to experiment by commissioning a
"[“anagement Contractor" to agsume this responsibility. Requests

‘ ~for proposals were sought ‘ron,several types of orranlvatloﬁs,

handled by a sewara»elv—corn1551oned consultant. Fartlyv because®
. . . £ the somewhat restricted natur® of 'the reoponSLbllltles» the
designatlio "Hanagément Contractor" vas used, rather than the rore

. copron terr “"Construction lanager." Additional backgrouna and dis-
. .o cussion of thesé services are 1ncluded as na,or sections of this
) M . report. .
: - e . 3 .

3 ‘A . . °
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* . hd * ‘- . ) -
< e L. ) )
D B ‘« *
: H . 1 - -, iy #a

- B ASSESSMEM,&‘{*ILOT PROGRAM:

. 1. Measur1n970bjectlves.. . R

’

. . ? some months before the completion of the Cor-i schoois, & study
. .was initiated which led to the presentation to the Detroit Boeard
’ of Education in dentember 1972, just as the additions uwcre baing

PR occupied, of A rpnor“ by Dr. Richard L. Deacnerstoﬁw of llchxcan
State Un"vvrqlt Cnlled an Assessment, thlz document vas, essen-
LN - . . e A 1. A ) }l L
Co < tially, a measure of how successfully the program had ret its |
. . re iginally-stated basic jectives: .
. three orig 1lly~stated basic objectives
L. . - a) reduce construction time, , R .
~.°‘“'“ . .' . - B
' b) . reduce cons{ruction costs,” N
' ¢ “ -~ 7 :
.. ' <) ralnt_zn or imnrove quality of buildings.,
N . . . : .
‘Tha renort spélyzed the objectives by tgbulaulng comp.arative
, statistics with recdmat equivaient conventionally designed ana
. ) _ . bailt Detroit bc'oolg (i.e., sigilar-sized spec1allaeﬁ-usp ac
’ . tiofs te secondary * Schools) where the factors cduld be guantifien

- The: 41-page dacument included, in. adgition to background 1nfo*ma-
. tion, a rvp<r of obse ervatfons and recommend aéxons tno lencthy to
rerort heré; iwwever, primary conclusions, appear in the next.

P
. .
: v
ST el o » z b 2

- [N

-

.

. . .  but the Firm selected was an independent affiliate of an'estab- =
. . 7 TiShed ceneral contractlng firm. They manned four sites, handling .
T y . full-time Supervisory and exnealtlng respon51b111t1es, but doing
S “(; no actudl bgfl@lng, serving as_&n "ouwner's agent! in a profes-
. < * .Ssional capa gty for a lunw'sum fee. The service vas limited in

f H
« . duration to the actual consuructlon perioc, and limited in scope
oo because basih schedulin¢y éstimatine, ancd cost control ‘duties were
- ! *

- ¥ L

. R ¥ '
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% synopsis of 'the "Assessment" appeared in the Council

) paragraph.
» ' of Educational- rgc111t1es Planners Journal for December, 1972, .

(0“. 8‘11) °

- .

Stating the Conclusions:

-

LY

Briefly,

g

- 2
. The "Assessment," stated that the objectives had been met.
the conclusions werc reported®as follows:
.
1) Savings of about,44 percent in time over selected simildk
: recent Detroit school projects;
. b) savinys of about 14 percent in- ‘Costs over selected

recent Letroit school projects.

L3 -

- -

similar o,

’
.

. '/ o
In regarc to the third objective ('to maintain or improve quality™),

, the rerort jointed out

that the conventionally designed and built -

schools used as A comnaris
CSk-1 schools -were Alsg,

f were not air-consitioned, while the
the "isszessnment" emphasized the wmuch

+  grezter flexibility of §SP-1 buildings because of their relocat-

ability of

partitioning

, lichting, air supply and air return.

Enhanced by Ilexlbllltj, the report stated,
likely te¢ be rore functional as educaticnal

"C3r-1 projects are
progrars and teaching

'l
g methocds chance in the future.!

C. APPROACH to this STUDY: )

e 4
1.

vihen the original CSF propogal documeﬂt was prepared in 1563, it
11clucec a cormitment to conclude the dhmonstratlon project with
& " "Eechnical evaluatiodn." . Hany types of evaluative resgarch could
be beneficial in helring organize subsequent, buildirg progrars, -
for example: a) measures of how successfully CSk-1 schools met
envirocnmental criteria (therrmal, aurLtorv, pho;or@tr:c, etc.),
- b) reasures of attitucinal response from . CSk-1 school users
(students, teachers, community, etc.) This study, howvever, .has
concentrated on analyzing the total process of cpttlng schools

built, rather than evaluating the final product./
1
/

»

Vﬁew1ng Total Process: - : . :

~

such of the imnpgtus for this particular type cfllﬂvestlgatxon
came from "Bullvlnr Svsterns Information Cloarlnrhou e (B3IC/EFL),
i“enlc rari., Cal ,9“/1c. working closely witn its parént onrcaniza-
¢ tion, Ecucational Facilities Ldboratories, Inc. (EFL) in New York
City, B31C/ErL convened directors of six MEL-"ﬂonsnred systems «
. prograns in 1972. - ~t the initial .meeting, alan C. Green,

ERI

.
s e . . .
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%,

! ’ Secretary-Treasurer of EFL, spoke of the "need to identify the or-
ganizational aspects of systems programs" as an aid in replicating
similar programs in other locations or situations. The directors
concluded that the most effective method to accomplish the objec=
tive was to focus in"a highly analytical way on the process’oj
§etting schoo}s constructed. Although originally visualized as a
cooperative investigation of several programs in the United States

d and Canada, the work came to be concentrated en Detroit's CSP-1
schools & “However, it has retained the concept that the overall
process is relevant elsewhere; and not just for systems buildings,
but for bullding programs everywhere.

* . -
-

Y - . o

2. Explaining the Research: Method: e

» ”he study has been based primarily on interviews with 42 pvartici-
. pants in the CSP-1 program: a) owner administrators, staff and
_ comsultants, b) commissioned architects, c) consulting engineers, -
- Lt d) management contractor. personnel, e) contractor representatives,-
- including manufacturers, supﬁliers, and contractor's engineers. ‘
(Refer to roster on°page ix:) Each of tne interviewees was Selected .
* as having an, active and 1nterested role. Obviously,’some were much
: more invoived than others, for only a few participants was CSI 1
. their sole respon51b111ty during their active period. Two repre-
/ sentatives were selected from each of the four architectural firms.
GeneralTy, one was invblved with design and one with constructlon . I
phases. Under Detroit's professional contracts arrangement, engineers
“-are consultant to the architects. _Howevexr, they were interviewed as

.'an attonomous category in order to 1dent1fy their particular concerns.

In order to. encourage forthrlght answers, lnterdﬁewees were assured
. that their replies would be reported anonymously, although identi-
/} b fied by brcad category of primary concern. With the exception of ,
v : three participants who were not personally accessible and whe re-
o plied to.written questionnaires,. interviews were tapecrecorded with
permission. Later, their commentary was summarized in written form,
and the tapes were erased. Although all 1nterv1ewees were asked
. certain of tne same representatgve questlons, the foremat was in-
‘ formal and open—enced. Interviewées were encouraged to volunteer
comments and suggestidns, and fiost had ‘much to saye. A typical
interview lasted three hours ahd Comprised perhaps 15,000 words.
. Secticons 11 through V summarize the ideas and opinions in abbre-
. : viated form, sometimes parapﬁfased for brevity or clarity. A
’ conscientious effort has been made to present the responses as ! ¢
accurately .as possible. . ;

.. Summarizing .the Data: ° , »

» 'y v

In order to help the interviewees reconstruct and. expand their owm.
thoughts, summaries of schedyling and cost, experience data had been

. . .
" [ -
.

e — - &
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prepared and were available fcr review by interviewees involved
with those aspects. This same scheduling and ¢ost Znformation
is included in graph form in the body of this report. In the ) fem
interview process, special empha51s was given to probing aspects .
. new t0 the owner?s experience in ‘CSP-1, such as: a) industrial- '
‘ization, b) performance specifications, 'c) bulk bidding;
d) phased bidding, e) management contracting, f) expanded - .
network scheduling, Other topics were simultaneously explored,
. such as:‘ a) supervision of construction, bB) profe&sional, re-
sponsibilities, , c) payment procedures, d), cost control,

' 7

1Y

|
\
|
|
|
l
3) regulatory agency relatlonshlps, et cetera. Using a research .
mathodology loosely termed "content analysis," the 1nterv1ewees'
responses were categorized ‘into 19 topics and farther categor- A
ized by resgpndent classification.” With each topic there are, .
~typ1cally, tvwo representative questions: a) How did it work?y
b) How canm it be done Better another time? In other words,
\
|

analysis and recommendation. The predominant view is that of -
- -non=-owner part1c1pants but, finally, in Section VI, an autempt .
. 1is made to summarize the total process from €he owner's . . * 4
verspectlxe'"“i ) . L
T . 3
- A summary view of the overall time span appears immediately ,

following this séction. (Refer to "Schedule of Program Organiza=

° tion in Relation to CSP-1 Construction Phases," page 9. ) Because _ J
CS? has been a devalopnental effort with long range goals, its” ’
organizational aspects were extended. .Subsequent demonstration
projects will eliminatg or abbreviate as unnecessary many organ-
izational phases. However, this comprehensive schedule will help 't
the reader to-identify the sequence of major events and the
several levels of simultaneous activity necessary to keep par-.
t1c1pants and process in cadence, '

. I ¢
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II. A. ADAPTING _to DjVERS_E ATTITUDES:

S
N v

"

1. Background.

In CSE-1 the roles of all participants changed consxderably. 'For
the owner's staff, CSP became a new appendage. For "architects and
engineers, CSP meant less autonomy. For the managenent ‘personnel,
it involved pioneering in a\professlonal category almost completely
new to them, although all hao prior construction contracting ex~-
perience. For the contractors, most of whom had been subcontractors -
or suppliers, #t was new to'be a "prlme contractor" in a dLrect
relationship with the owner. - -

x
M .

2.

ngresentative Questions:

L]

& .
4. What was the general attitude or feeling toward the CSP-1
" schools within your office?’

T -,

s ¢

b. How did the work-on CSP proJects compare 1n dlfflculty
with a more typlcal school?

>

2
.

3. Responses of Owner Administrators, Staff & Consultants'

All attributed to themselves a generally p051t;ve view of the CSP
endeavor. Most, however, attributed negative attitudes to partic-
ular, others within their own organizationJd In speaking of otherg,
they described a varied response, and used such adjegtive$ as |
‘upitter," “accepting,". 'resentful." “One sa1d°

oA

4

) Attl?udes within the School Housing Divisicn. varied among
departments from acceptance to skepticism to opposition.-
Broader staff participation should be encouraged another
time.

In regard ‘to " the difficulty of CSP projects, nearly all mentioned
favorable aspects:

.
“

a
3

© lMore early problems, but fewer crises finally. ’

® Fewer problems because of more consuitant help.

© - No more problems on CSP-']., but owner gets more involved
because he is midwife to four differ 't‘drch%tects. ,a ]

® In final analysis, CSP-1 probably took‘iess owner admin-

¢
.

.istration-~time than normally.

13
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¢

i . - *
. ® CSP-1 a sound investment because most aSpects can be picked
up and used quickly again on future pfojects. & . 8
] . N ' g‘ [ 4
4. Responses of Pro1ect Architects: . ',' ,

None of the architect interviewees admitted personal or outright
opposition teo the approach; ‘however, a majority e§pressed some
disapproval. . )
’
.® Early enthusiasm faded to discouragement because of

limitations on aesthetics of design. . Lo\

‘e Interest'and beneficial learning process died because of.
laborious administrat%re process.

° Educating but frustrating.

e Edo deflating. : o oo
v . ’

Two viewed their experience more cheerfully.

® Eager to start. "Learned pitfalls.\ It i3 a new and exciting
way to build,_and we are still enthusiastic. . .

'y “Apprehensive, but positive. No objection to overall. method.
Design approach required ‘more,creativity and ingenuity.

~

v

The architects weré about evenly divided on th zproblem aspects:

N

e No more difficult but more complex and frustrating be~ '

cause of standards imposed by system.
] Requires greater expenditure by architect. Less detailing,
. ‘but more administration. '

® Basic job easier because of fewer details. Took a little
Jlonger, but it went smoother. . . '

) 'More tiﬁé and effort required. -Regular approach preferred. .

o Uneasines&kand unsureness.on everyone's part caused délays,
. but I'd 1ike to do anothek. .

.
(¥

e We are ustng this approach on: our subsequent work for
‘¢ other clients,

’

o

-
.
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They expressed attitudes as follows.o

Response of Project Enqineers.

.
. e

° Initially positive, then deteriorated. Could not move
-allead as quickly as hoped because of number of partici-
pants and uncertainty of responsibilities.

» e Very enthused in beginning by challenge of new methods.

e 'Initially doubtful. As we got into it, we saw it could
be done.* -Attitude remained positive until scheduling +

- pressures built up at end of job. . ) - .
o We were a bit negatiVe during design,phase, but. have'no
gripes financially. We anticipate improvement next time.
Two cf these engineers ‘described their difficulties thus:
.o
ey CSP~1 more complicateﬂ and ~time consuming than conven-
tional projects. - , T
. . ’ .o
e Systems work was less difficult; non-systems work was
more difficuit prin arily because of alterations.
6.. Response of Management Contractor Personnel: oy
All, of the management contractor personnel expressed support for
the CSP approach: . ) R
¢ Attitude very favorable to concept.
.® Step in right direction.
e. As a Detroit taxpayer, I feel it's a very worthwhile
program. Good organizatidn and personnel. \ '
] . * . -
“Most recounted some problems: ™ '
d Difficult because of arrogance of a number of contractors
o Building time was faster, but having four différent
architects created unusual difficulties.
e Too much paper work. ] T )
) © Some architects earnest and sincere; uvne disinterested. -
# Lots ofi problems and misunderstandings that, could be re-
duced another time. * ;‘
Faster, but more difficult because of newness.
™ ¢
- \ s %'.
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o .
e Notdis difficult'as a normal joﬁ.

) . .a’ PAS
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Te Responaes of Contractor Represcntatives.

Virtually all the respondents in this category described their

attitudes affirmatively: -, - .
’ . s >
. Enthusiastic. e it a lot better than old.way. Pressures
; better distributed. .

-

] Positive attitude, . CSP has helped to make industry more.
. aware of available technology. .

I tiought it was fantastic idea,,but my, company was .
skeptikal, Now their concept has changed..: oL

' ; ¢ A viable solution to cost and time reduction of construotionx’

o We were intErested and intrigued. ‘Good program despite )
some disappointments. o T ) : ’ ¢
e I liked the projects, but architects and engineers bad- i
mouthed them; however, this is just resistance to change.

e 'We were skeptical at’ first about parts of program, but we -
, became believers as we got further involved. We realized
. CSP had done a fine .job overall.
e oOur company was much interested that'these schools go well
and that there be others. .

- -
»
.

There were a couple of adverse critici%ms: .

-

3

e It seemed disorganized because of failure to assign tasks. -
Most bidders did not know:what they were doing. :

") We were élated to have a contract and we were interested.

'  However, I don't like the buildingse. Prjson-like in L
character.' Aesthetically horrible.

. Regarding difficulties, the responses were contradictory. Two

were negative: - . . -
< . .

e Time,on CSP-1 was faster and the projects more profitd?le.
Work was more, difficult, however, hecause of uncertain
responsibilities. S . ‘o

o More difficult because. the interface responsibilities were |
so inadequately h.i(:dled prior to bid. “ o

[ >

- »

-
o
.
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.the architects seemed to feel the most reluctance about thé CSP-1

the professionals who have viewed the systems approach as impinging

r

In contrast, two were positive: .

) Less-difficult. Minimum of"problems‘because of

Smoother.
sipplicity. s ;

e Less dPfficult, mostly because of four jobs simultahé:usly.

’ A solution arrived at on déne “job benefited another. Ex- °
cellent spirit of competition between work crews. .
5 .

8. SUMMARY of RESPONSES on ADAPTING to DIVERSE ATTITUDES:

Regarding the. question, "What was the general attitude or feeling °
eveey virtually all intervlewees claimeéd a positive view. .No one
was willing to condemn e¥perimentation. However, among the groups

Their consulting engineers expressed certain related .
These responses ‘will not surprise anydne who has .followed
Most often, it has been

appreache.
concerns.
construction industry trends nationally.

heavily on what they as architects and engineers view as prerogatives.

Nearly all of tHe difficulties alluded to in this section {delays

in scheduling, confiicts in authority, etc.), are probed extensively '
in the following pages of this report. Theréfore, no attempt is® - '
made to analyze, specific problems at this point. The questions on
attitude were intended to give information helpful in weighing

subsequent responses. :

-
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A " Il. B. ACHIEVING INDUSTRIAL!ZATION

[y . : -

1. Background: .
"Industrialization’ had been deflned for the Interviewees as "use
of repetitive, building components which lend thefmselves to off-site
fabrication and rapid on-site coRstruction."” This aspect was des=.
cribed as a basic goal of CSP-l, as it has been for all predecessor
systems programs in the United States and elsewhere. The reason
is, of course, that on-site construction costs have for many years

+ been accelerating at a steeper rate than have the costs of off-site,
in-plant manufacture of building components. Combining econonmic
. goals with acceleration and stricter quslity control, systems
. planners have sought o combine historic trade categories based
i > on hand-craft skills (carpentry, masonry, etc.) into more de-
veloped manufacturnd assemblies. , N

*

2. ~Reggeaentative Questions:

3. WOuld industrialization benefit scheduling and/or costs
~ of subsequent schools?
' . b. Are there .any portions of buildings of this general type
G : . which you believe could be more industrialized by use of
' off-site manufacture of parts or by pre-assembled components?

3. Response of Owner Administrators, Staff, &'Consultants:

All but one of the respondents in this category foresaw advantages
to increased industrialization:

e Industrialization tends to reduce costs and makes quality
control easier. .

-
T~

¢ There was great interest in bidding CSP-1 from national
manufacturers, particularly those without’ local contractor-
suppliers who might be alienated by having a parent organiza-
tion bid directly. / .
, e The kind of off-site manufacture now done with furniture
= could be doné much more extensively witn/éuilding cofiponents.

The one. opposing view: o R --m/ R *
e Pre-assembly of building components has always been a dismal
failure. I don't know why, but there is no apparent advan-

tage to off-s ite manufacture. -

19
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Those who held the predominant favorable view had several sugges-
tions for increased industrialization.

’

: 9 Roofing assemblies to permit more rapid enclosure;

e Large prefabricated brick panels as.an-alternate cladding
o choicee. 2 Y .

e A coordinated electric -electronic subsystem combining all
" v services plus’ signals,ralerms, and communications.

1

.4; Renponses of Project Architecta. ) . ‘ ] RN
Some architect%'saw advantages to industrialization. {

3 Almost every component of construction could and should be
Jindustrialized to save time and money «

® Further steps could be taken toward off-site fabrication
and would have great advantages in scheduling.

L Iy
Howevery there were negative views:

e I am dead set against it. A bad _experience because --
although industrialization _saves time -- it deteriorates
quality. E

“

‘e

If you are going to have industrialization, the architect

\P

will need to supervise manufacture of products,

LR e The problem with industrialization is uniformity of come
- ponents. The only variety is in manipulation. :

—

From those who viewed industrialization as advantageous came these
suggestions. . .

" & Pre-assemble-doors, frames, and hardware.:

?re-assegble‘coffered.ceilings,‘stairweys.

. o,

s ® Pre-nanufacture roof curbs.
e Expand scope of interior partitioning to include off-site

installation of plumbing and wiring inside, plus tack and

chalk boards outside. )

-

il

5. Response of Project Engineers: -

(No questions asked on this topice.

a3

.
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B market. Nonetheless, there are Slow trends in this direction in

limited industrialization. . o .

*

. t o ) .
6. Respd.séds.of Management Contractor,Personnel: R

(No questions asked on this *topic.) . .

7. Resggnses of Contractor Regresentatives.

.Most respondents' in this category saw advantages to off-s;te
. fabrication of -components:

% i "‘ lt"
. e Industrialization concept worked flne,,but you have E
lot of unhappy architects.

B : 2
- P - v -

P
. o=

» Yesy pre-engineered and pre-assembled éarts‘are now availe-
able, but I don't think it is nécessary or desirable to

use performance speciflrutrons ‘to secure them.
r

-

o Yes, there aré real benefits. . For example, plug-in light

fixtures used by CSP were a great saving in time and money.
From thlS group there were rec ~anendations to expand industrializ-

ation“by seeking: o ] , _ -

) S |

\

e Pre-wired ef%ctrical panels. R ,
Y " e Pre-assembled plumbing units. S )
. -~ - . -
¢ Prefasserbled doors, frames, and hardware. IR

There were warnings, however, about problems‘cauﬁbd by accidental
on-site damage to pre-finished components and general warnings
about union jurisdictional disputes. .

8. SUMMARY of RESPONSES on ACHIEVING INDUSTRIALIZATION M )

Of the thre» categories of narticxpants 1nterv1ewed on the topic ,
of industrialization, nearly all regard as a worthy goal & greater e
reliance on off-site menufacture of building parts. A numbér of
specific stigy.stions were made regarding potentizl expansion of .
industrialization for subsequené buildings of the CSP-1 type; how- l
ever, respondents ‘recognized thdt the existing pattern of craft
quild trade categories, under the management of relatively small |
contractor-entrepreneurs, discourages the type ,of corporate organ- ) w
jzatipn required for manufacturing. European experience is that -
true industrializztion evolves only from a government-guaranteed l
l

the USA. The responses recorden here suggest that even the archi-
tectsﬂ who as a group have been most committed to the concept of
custom-deésigned, custom-¢onstructed buildings, can adapt to a

»
<
- .
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- "I, C. DESIGNATING NEW COMPONENT GROUPINGS:

é 1. Background: o o
. C Early in the organization of CSP-i, a recommendation was made "o
.borrow certain aspects of the successful Metropolitan Torontd
School Board systems prugram called Study of Educational Facil-
ities (SEF). That ambitious, sophisticated and well-organized
. program.was -admired in nearly every respect. * However, :the de-
4 h cision to utilize particular SEF component groupihgs was not
: made until-after the CSP-1 architects had beeri commissioned. Dur- \'
. . . ing the early exploratory phase, these architects, assisted by CSP \.
staff and consultants, visited and studied Toroanto*s ongoing pro-
.gram. The consensus was that not all of Toronto's developrents
were suitable for Detroit's program and' particular building iype
(i.e., speclalized-use additions to secondary schools). The
. recommendation was that Detroit should try to adapt only five A
of SEF's ten subsystems (Structure, Atmosphere, Lighting-Ceiling,
Interior Space Divisioéh, and’ Vertical skin) comprising an exti-
mated 40-45 percent of building costs. Before the five subsystems
could be borrowed, their specifications: had to be extensively
‘rewritten to consider Detroit codes and standards.

J‘ -
[} e e e »” . - .

- - [ S

2. Representative Questions. ‘..“‘ -

- ) T a. In addition’ to the five subsystems used in TSP-1 schools,
) are there other portions. of the work which should be .

I d

. |
|
handled as early—bid subsystems? 7 - |

|
. . What problems (or opportunities) do you see: ahead for |
Ta 8 - ’ building systems? . -

i -
.

’ ) . < . ;
3. Responses of Owner Administratcrs, Staff, and Consultants: P

Respondents in'this group had & number of ideas for adding sub- * :
systems. Categories mentioned were: 1) underground, mechanical
. combined with substructure, 2) all equipment and furniture cur- |
. rently purchased separately by owner, 3) plumbing, 4) electric-
‘e‘lectronic, 5) hardware, 6) roofing, 7)- flooring, 8J sprinklers.

. . Lo ' \\ » -
A Interviewees discussed opportunities for systemization, with

. " .~" comments such as: s ) - s

’ A ' .
e ) o Undoubtedly better quality buildings both educationally
Y . and “maintenance-wise.. ) .
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1

‘There were _positive endorsements for adding subsystems:

e

‘e Lower costs. The way we're headed our buildings will be
$100/square foot; but systems kuildings will be S75/square
foot.

: | 'I
o

¢ 1 . s

|
® Discipline of systenizat.ton can benefit all participants o |
" in building team. - 1
¢ 3implification of process means owner does not have to ) |
maintain s6 much in-house technical experiise, which means .
more time for owner in educational considerations that .
really count. v
® Systemization t’techniques will tend to create managerial T
gkills that .have been abgent from individual segments of - -
building team.
Regarding problems of systemization, the respondents ‘had- these _
views. : , - - '

‘e There ray be trade union and regulatory agency ‘problems in
increased systemization, ‘but CSP could use its Advisory
Committes to facl litate solving these difficulties. e -

- There may be some problems for owneres in keeping up with
technological innovation. . As we do now with automobiles,
we may buy only what the manufacturers make, .

° B\iilvding industr{ will be dominated by bid] manufacturers. . o
(or conglomerates) who set their own standa.rds rather than )
our standards. .

-
by

[N

F
-

4. Responses of Project Architects; .

When considering expanding the roster of subgystems, this group

suggested: 1) _plumbing, 2) electric-electronic, 3) doors,

4)- hardware, 5) roofing,; 6) interior masonry, )] stairs} ]

8; elevatgrs, 9} Sprinklers,' 10) alarms and signals z : .

-

L e k2 »
° Great savings in time and cost, along with better quality.. .

9 We have used early bid subsystems for electric-electronic
_and for plurbing ‘on+another Job, and it worked out better °
" than CSP-1x
. f -

Also, there were negative comments and concerns: .

Py ’ . - ’

@ Major broblems are jurisdictional andJ reguiatory.
A L4
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° Serious leggl responsibilitieo with manufactured products.

ot e -

® If you give’ too much freedom to co struction industry, you
are taking architect out ‘of his proper role.

e I am not enraptured with term “systems.” Why can't we

just talk of rational buildings? .
® Proliferation of systems may aeteriorate human qualities
of design.

¢ d

Much the greatest concern was with two of the original} subsystems.

-

* ' @ Major problem is aesthetics. Drop "Vertical Skin" as a
subsystem.
A

- L4 s
o Eliminate visdai)@ollutionlof rooftop Jquulti-zone HVAC unilts.
.///:sponsez of éroject Engineérs: . ¢

s Suggestions for additional subsystems included: 1)'sprinklere,i
2) underground mechanical,” 3) electric-electronic, 4) plumbing.

. They discussed oppor ities provided by systemization:

-

f
© Greatest benefiit *in fast erection° real ‘economy will only

. . be achieved with multiop:ojeﬂt bulk -bidding.

& Cost and time savings,(iit only if highly standardized. -
"hlsd, they foresaw problems.4» '~' . '
- — -~ !‘
-e Bulldings will be stereotyped and dull.

.. Biggeét problems in»quaiity control dnd’ workmanship.
e You may get- innovative design from national manufactuters

* for a large multi-project program, but you will never get
it from local cohtractors.

. A middle view was taken by cne éngineer:

e No real pcoglems with systemization. It is just a matter
of educating designers and contractors tc become familiar
-with new procésses, Great opportunity for architects to
~ enhance the appeal of systems buildings by improving

* appearance of buildings.

v e

. "} ¢ o ) - - .




“ 7. Responses of Contractor Representatives: ) ,

P LR R s S PR RS RN
e

LN

6. 'Résponses of Management Contractor Personnel:

There were specific recommendations to expand systemization
by including: 1) doors, frames, and hardware, 2) plumbing,
3) electric~electronic, 4) underground mechanical combined
with. substructure, 5) shop equipment. However, there were
contradictory feelings from management personnel :hat such
categories as plumbing and electrical that require very inten-
sive architect-emgineer coordination are not good candidates
for early-bid subsystems¢

*

~

On problems of systemizaéion, they commented: —
® Building industry is so spasmodic and cyclical it is
difficult to maintain production of any component or v
subsyste@;y . . - .

@ There are unique labor proble_ms.. One subsizstan contractor
could shut down a job. On a conventicnal job, the general
contractor would find another supplier to keep going. ¢

‘e Systemization can go too far in diffusing responsibility T,
among & lot of different conttactors. o -

Cn opportunitieés; they commented:
r
o Systemization can be beneficial if it evolves logically
from master schedule.

e, Potential for more diversified contractors to get involved.

°

e Big advantage is speed. °
. 7
® Even greater co§t savings when present sy’stéms refined.

@ Great opportunities if bulk bidding is used. Very promise

ing for the Detroit market. . — NN
. . A
9 Unlimited opportun ties for quality and speed, as demone
strated by European' progress. -

Because the contractors represen quite specialized trade or sub- .
system categories, they were not asked to make suggestions on
overall expansion of -ystemization. However, they had a variety
of observations on the coricept, with almost unanimcus endorsement
of the opportunities, including: .

o Potential for better quality, cost, and time. I see this as
moving force in the school building industry in the years ahead.

6
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<

e Faster and lower in cost' quality will depend on design
professionals. ; :

® Greatest advantage now is speed. Variety, of component
selection will- increase.
+ ® Systems building will increase in scope. Asnewmanufacturers’
enter the bidding arena, re-qualification mady be mandatorye.

@ Opportunities for systemization are'expanding, articularly
in school. and ‘commercial building. h%

3
-

A
® Present construction industry is sicks 'Systems will give a
shot-in-the-arm. Old way is just too éxpensive and time °
consuming.

Despite their generally supportive view, contractors foresaw some
difficulties, including:

hl
L

° Potential union problems, but they can be worked out. -

3

® Poor‘appearance a principal flaw. ' | ! ~
N f
® Systems concépt can be overworked. Real golution is for
architects to do more research. , S -

- o
> v » .

¢ Real problem is in using performance‘specifications. They.ih~'

vite bidders to use cheapest, flimsiest products. Thisarrange-
ment permits components to be cheapened after bids are taken.
Performance specifications must be rigidly enforced.

B R - . - . - k3
8. SUM&ARY of REgPONSES on DESIGNATING NEW CCMPONENT GROUPINGS: -

QS§71 partdcipants of every type can see coste and time-saving
oppqptunities which could result from restructuw: ing the old trade
categories into new component categorles called ubsystems. Arch-
itects are the most reluctant group because they resist what they
see as limited design choices. However, architects sre quick to
suggest additional systemization they believe might free them from
. technical worries and permit them to focus on the aesthetic/énv;ron-
“‘mental qualities which most concern them. Cn a somewhat similar
note, certain owner staff people are eager to be relieved of tech-
nical concerns in order that they can return to their fundamental
role of educating children. Contractors appeared particularly
willing to reshuffle the traditional trade categories. From every

participant category, however, there were warnings that changed

. procedures result in unclear lines of responsibility, particularly
for the design professionals whom the owner expects to maintain «
atandards of quality., .

3
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D. BENE_FITING 'from-R‘EPETi_TIVE ELEMENTS:

N

q

1. Backgound. °
Specifications for the five subsystems used for the CSP-1 program
(Structure, Atmosphere, Lighting-Ceiling, Interior Space DBivision,
Vertical Skin) were prepared in the CSP Office by ownerts staff
or consultants. Therefore, these subsystem components are stand-
ardized and repetitious among the four pilot program schools. By
contrast, the nonsystems work was specified by the\individual
afchitects and, in the case of Building Work, was ‘subject to all '
the normal vagaries: Because-all four architectural firms shared |
the same mechanical and electriceal engineering consultants, the |
Mechanical Work and Electrical “Work were essentially standardized. |
For example, toilet fixtures and electrical panels are of the” same |
manufacture in all four scheools. However, roof insulation is an |
example of an item speclfied differently'for each of the schools. ‘
The variations called for inm this relatively standard commodity |
were among a number of discrepancies questioned by the Building- ) |
Work contractor who had simultaneous responsibility for multiple |
proJects. . 1
\

-

. a

2. Representative Questions'

a. Would standardized nonsystems specifications aid in cost
reduction and/or shortened construction time? 1

b. What recommendations would you make regarding possible
increased use of repetitive construction components in
a subtequent ‘program?

3.. Resronses .of Owner Administrators, Staff, and'Consultants:

Representatives from this group were unanimous in perceiving ad-
vantages to use of standardized components. Specific categories
mentioned included: 1) glazing, 2) roofing, 3) sealants,

4) flooring, 5) concrete hardeners, &) waterproofing, 7) plumb-
ing fixtures, 8) chalk and tack board, 9) shop and laboratory
equipment, 10) lockers, 11) paving, 12) doors and frames,

13) hardware. . -

The' Consensus was that it would be.advantageous to the owner to
prepara and distribute standard specifioations for many building
eléments. Related comments:

i @ Owner “should be responsible to update specifications
regularly.

o A goog idea, but architects will gtrongly oppose.

i)
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o Biggest problem wiéh~$téndérdizatiqn 1s séttling on
manufaﬂturérs who are.acceptable. You must deal objec-
ely with architects! prejudices. s

o The goai should be tb upgrade quality; therefore, the
owner should simultanecusly standardize testing procedures
that are’'part of specifications. w

‘e There are potentiaL‘timé and cost advantages, but only for
a bulk-bid multiple-project program.

.t * . -

4. Responses of. Prqjec' Architects: -

Thefarchitects were not generally adverse to the idea of using
standardized specifications, at least for many elements‘of build-
“ings. In addition to some of those categories mefitfoned earlier,
architects nominated: 1) paint, 2) carpeting, 3) classroom
cabinetry, 4) toilet partitions,. 5) roof decks and insulation,
6) mechanical pdping, 7) lintels, 8) roof h'atchgs, 9) copings.

Supplemental comments from four different architects reveal, quite

- unconsciously, that all of them rely heavily on direction from the

owner in establishing specified qualities and characteristics:

. , @ Owner should adopt industry-recognized standards like

"Masterspec" or "Specdata:" Present Board'of Education
standard specification for hardware is unique and hard
to understand.

e There are advantages to standardization in lowering bid
costs; however, there are potentially far greater savings
in long ;erm maintenance costs for ‘the owner.

@ Owner should havera“ nanual or handbook. You can't rely on
architects to standardize voluntarily. o

o 3Strong direction from owner is required. A special con-
sultant to owner might help.

1

That standardized specificaticns may be difficult to achieve is

“revealed by thi's pair of comments:

:/fatandardiza*ion of specifications for doors would have
eliminated’ many problems on’ Car-l. . ] .

<

® Docrs should probably not be standardized because of
aesthetic reasons,

[ I

)
o




»

5

.

Despite the general affirmative attltude, they were .apprehensive I .

about aesthetics:

1

L)

‘Architects must have freedom to prevent a stereotyped ‘

'@
environment. ‘ . e
¢ Standards must not thwart initiati;e\ahd creativity. .

. . . L.

- Standardization is fine if architec¢t agrees, but what if
owner wants to use a new material? The arc itectscannot
be responsible to see if it works. . )

@ There are problems because architect is supposed to be

$ responsible for content of specifications documents.

» © - . []

€

5. Responses of Project Enéineers. -
Their only

~Standardization seems not to wWorry or exrite engineers.
comments.

e Thore are particular potential savings for mﬁltiple projects

of the same size and character.

The more duplication, the

-bigger the advantage.

.
*

.

e Some of inconsistencies in specifications were Because we
did not have enough time to’'find them.

Engineers, too, revealed an apparent need fpr owner direction:

o The reason there are four. different thicknesses of insula-
tion on the roofs of the ‘four CSP-1 schools is because
somebody failed to ccoxdinate the architects. The con-~
tractors should have considered .this, bit no doubt they
did not. .

v . .

6. Responses of Management Contractor Personnel :”

Endorsement of standardization was unanimous in this category.
The reactions: .
-l

e Standardization would help.

As soon as you standardize
specifications on a multi-project program you have,- in
effect, created a "subsystem." The only deterrent is

) architects! egds. . )

)

.

\

e It is particularly important to‘have consistent
-"General Conditions." : .

- 4

[

~
31 w !




~ L

One respondent in tpié group wéﬁtlfurther, by~suggestigg:'
. ¢ -, - >
® Owner should purchase some components (like doors and harde
ware) directly, and just deliver them to a contractor for
installation’at the jobﬁ?te.

L ’_({ t - \3‘
7. Reaponses of Contractor ggpresentatiVes. - i

-vm-am AR AT

These interviewees were not asked about repetitive building

ments, but there weée several:complaints from contractors abou; B

‘inconsistent specifications and detailing on the four CSP-1 .
schools. One comment:

e Anything that adds to:repetition is ‘economically advane- .
tageous to the owner, as well as to a contractor. I would -
like.to do twenty such schoolsl

. /

8. SUMMARY of RESéONSES on BENEFITING from REPETITIVE ELEMENTS:

Nearly all respondents .spoke of significant economies derived-from
using repetitive building elements. Although the focus was on

first cost, there was recognition of long term maintenance cost

" advantages. They recognized that potentlal economies are greater
for multi-project programs;, but they seemed ready to endorse
standardization generally. In‘'so doing, they did not make a care-
ful distinction’between earlybbid subsystems and the conventionallyq
bid nonsystems.

They recommendeg & wide variety of products or trade cate@ories
.for ‘greater standardization. Despite.predictions that they would
be an obstacle, the architects joined in ‘a number of suggestions.
Architects, however, were apprehensive not only about'restrictions
on creative design, but about divided responsibilities for technical
proficiency. All interviewees assumed that repetitive building
elements are best generated by writing standardized specifications..
The owner, it was assumed, must provide the primary role in estab-
lishment of standards and even in the actual preparation of
specifications. -

t
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. A. USING [?ERFQRMANCE SPECIFICATIONS: - ‘
’ ‘ !

1. Background: . ]

Specifications describing what certain building components should
do, rather than what théy should bz, were utilized for CSP-1.
Experience with such pe:formance-type specifications was new to
the owner. As with predecessor systems programs, the objective
- of their use was to tap the resources of knowledge held by manu-
facturers, suppliers, and contractors. With traditional pre-.
scriptive-type specifications, such knowledge is generally
‘inaccessible to the owner and his design consultants. Ideally,
. the use of performance specifications should open a wider range,
of choices for the‘owner or, by stimulating in 1stry°innovation,
. encourage.totally new solutions to problems.

%

From the program's inception, it was recognized that CSPoi would
not be large enough to constitute a market that would attract,
major significant 4nnovatidn. However, by adapting performance
specifications from Toronto's SEP for Detroit codes and specfal

N  requirements, it was hoped to attract a range of options and,
thus, to retain owner prerogatives as to just which complement of
components' would. best fulfill needs. Performance specifications
viere used for the five basic subsystems; the balance of thé work
(referred to herein as nonsystems) was specified by the architects
and erigineers using conventional cantent and format.

LY

k4
<

.. 2. Representative Questions:

a. Would you describe the most troublesome areas‘of the per¥orm-
ance specifications for subsystems, and recommend revisions?
- F 4 M > I

= b. What other portions of'the CSP-1 specifications (nonsystem

prescriptive specifications or general ««conditions) would

you suggest revising for a subsequent program?

-

3. Responses of Owner Administrators, Staff‘&‘Consult&nts:
Problem areas-idehtified included: *

' _ Subsystem #1 - STRUCTURE (fireproofing inclusion)

-

ATMOSPHERE (ventilation duct size limitations)

®

' Subsystem #2

*

LIGHTING/CEILENG (sprinkler coordination)

Subsystem #3°

INTERIOR SPACE DIVISION {piping & utility

Subsystem #4
. panel accommodation)--




Most interviewees in this group expressed reservations about the .
use of performance specificatipns:
L <
e To copvert campletely to performance specifications would'
limit owner's ability to choose quality.

e Performance specifications are gaining popularity because
o of speed of preparation and the lack of knowledge required
to write them,

5 . %
~

. 2
e Many of our staff do not believe in performance specifica=-
x -thons; they are completely oriented to prescriptive
specifications. , :

t PR E
e Not architect's responsibility to verify quality and in- !
stallation becaus& certain products were imposed on them ~

by owner's prevwri&ten performance Specifications.

e with sophisticated subsystems like elevators, owner is’
completely at merdy of supplier.
Therelwas o one strong endorsement from this group for perform- -
ance specifications: | ' s

e - For a rapidly changing fieid such as electronics, the owner
certainly should insist on performance specifications.
Their use permits industry an opportunity to offer up«to-date
technological improvements. \
Also, several other respondents in-the owner category indicated a .
supportive view by suggesting possible additional component group-
ings (e.g., hardware, roofing) which they believed would be well

z

. to bid via performance Specifications. One sald: -~

® I am in favor of performance specifications. Only problem
is-in who makes value judgment®about acceptance.

-y ®

Pl

4. Responses of Project Architects:

They mentioned particular problems with:
Subsystem #1 ~-.STRUCTURE (fireproofing inclusion).«
Subsystem #2 - ATMOSPHERE (gas piping code compliance;

. supplementary heéat requiremenf; exhaust ‘
_ ventilation requirement). . A

Subsystem #5 - VERTICAL SKIN (fenestration charactéristicf).

- ]
Ctne said: .
e No more problems than usual with eitger subsystems’or '
nonsystems specifications. | "
. ’
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- . Most, however, expressed dissatisfaction through comments such as:

.

. s "‘u e Our only problems were with performance «specifications
- prepared by ownecr. Architect's role in administration
- not clear. - , (
: ® Subs§stem specifications toq open. . T
- [N o - ] A : -
. e Performance specifications are a cop-out. Industry is not )
. ready for its When we.set‘minimums, we start downgrading. - .

e Performance Specifications are too sophisticated, bidders
are frightened.

There was general agreement that the biggest problem with the sub-
system performange specifications was with the mandatory interface
between subsystems rather than performance factors. Despite the o
lack of enthusiasm for performance-type specifications, the archi-
tects seemed more concernéd with problems engendered by particular
requirements of the ¢eneral conditions of both subsystem arid none
-system specifications (i.e., cleanup, protection of openings,
tempordry heat, vandalism protection,Jetc.).

Ve - . ' ’

‘ 5. Resgggses of Project Engineers: : .

Because the engineers interviewed were few in,number, the’ limited
sampling may seem to magnify their response for this and other

. topical categories. However, these engineers reflected the atti-
tudes of their national professional groups in, their ardent dise
approval of performance-type specifications.

-

-

e I recommend completely eliminating subsystem categories and .t
t&i usé of performance-specifications. . .
- r .

{ e Performancz specifications are too open. We should decide - -
; what we want (say, between steel and concrete) and go ahead
S . and insist on whatever it is.

.

e Use of performance specifications was biggest problem on -
CSP-1; prescriptive specifications for nonsvstems portions
were fine. . P
. ’
The owner's toncept of using performance specifications as a tool
to gain industry knowghow and/or encouragel innovative proposals had
not impressed the engineers, one of whom responded:

o We knew what was available; then we just wrote specifica-
oo } ‘. tions to conform. . . .
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6. Responses of Management Contractor Personnel: .

The only Specific suggestion regarding eliminatipn of a trouble
spot pertained to. .

Subsystem #1 - STRUGTURE (fireproofing and slabs inclusion).

- ’

There was general agreement that interface of subsystems -was the
- biggest problem. There were certain criticisms.of performancg
specifications'

* -

) ReSponsibility for mee'<ng codes should be taken out of
performance Specifications and given tc the architect. t

I3

e Performance specifications gave too much emphasis to design .
responsibilities of contractor. .

“Other comments were more favorable: ; ' : .
e No proﬂiems with specifications for systems or nonsystems.
® Not many problems except with some General Conditions items

like cleanup, temporary closing of openings; and security.

.~

Only one respondent cqnsidered the- basic obJective of performance

specifications:.

~

’

Writing a specification is not enough.

Y

Someone must do

advante work ¥ith industry if owner is to get what he needs, ( .
or wants. For example, architects or owners’ dould have

worked with masonry contractors on Subsystem #5 - VERTICAL

SKIN in order to get a better looking product. *Contractors

are willing to learn, but they completely lack engineering

expertise, “y - o
) ' SO Yo
7. Responses of Contractor Representatives: ’ o
As expected, concerns with subsystems performance specifications Y
came only from those contractors directly involved. Problems : . °
mentioned were: - . ) sooe R . e ’
» ° N x
Subsystem #1 - STRUCTURE (floor slabs inolusion). R . g
) . : Subsystem #2 - ATMOSPHERE (noise level requirements, gas line o »

codes).

- . Y 2 -
‘ 9

LIGHTING/éEILING (fire codes).

7

£Subsystem #3
INTERIOR SPACE DIVISION (doors & hardware ' L
inclusion). . R o .
@ . . . X \ \ l} ’

Syibsysten #5 - VERTICAL SKIN'(thermal break; hardware incltsion)
- ® = - . . -

Subsystein #4 -

T S




Reaction to the use of performanée specifications was mixed:

e Pérformance specifications were clear,,but could be

simplified. . " .
) . e Itis very difficult to write a performance specification
- for a building as ‘complicated ‘as a school. I don't believe
¢ 0 . in performande specifications. Conventional approach of
- - naming 3o 4 manufacturers is betfer’. ‘ . ’ ,
e Basic specifications OK. No unicn problems or interface”

problems. Owner cannot afford" to keep charqing spec:Lfica-
" tions. vV ) K

o We r-eed clarification of exactly what is required for shop

‘ drawings.o . . -
é - M x ¥ N
‘s Majof problem is with defining responsibility for meeting /
* codess- .
. One contractor amplified his opinions: e -
" e 1In public work thege are greater dangers in bidding ona N .

performance basis. You do not have a good pre-qualification
method, and you have a good chance of getting a miserable
. contractor on the job who will give you problems throughout.

[\

- '\\\}' * *

L} ° M - s
When aske;i to comment on technical sections of the specifications, - ”
most contractor representatives replied, "no problems." However,

3 v a number of respondents.commented on cleanup responsibilities,-
adding rather contradictory recomend‘ation

s ’ e \
- o Building ¥ork contractor\s}gould be held entirely respcnsible -
‘ o . for' cleanup, ‘with prc*\ortional‘.percmtage charge being made
P . to each separate contractor. \
. “\ .y " x

B ) ’ . ® qSe AGC rules for cleanup charges. ) a N e )

¢ AGC rules are no. good. . RN

-

¥ g part of each bid, *and should be *handled entirelv Dy Manag
) o ment Contractor.. - . - . - Tt

-

‘ L 3 Cleanup allowance should be a pre-determined allowance as (\ ;
eu

<]

R 8. SUMMARY of RESPONSES on USING PERFORMANCE SPFCIFICATIONS.

_Most respondents are not attunéd to the broad goal of attracting‘

] the creative skills and knowledge of the construction industry on
a national -scale. Understandably, ‘they are primarily concerned
] with the practical problems imposed day-to~day in aécomplishing

/.

| .
’ * ~
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Their work on local projects. Although a few of the contractors
or suppliers (particularly those whose firms have acquired sophis-
tication in dealing with performance specifications in predecessor
systems programs) seem at gase with this method of bidding, many
" participants-are irritated by what the feel ‘to "be vagueness of
the documents. The discomfitizngEEiis from negativism on the
part of most architects to.outright opposition on thé part of the’
. engineers.° It is the latter group who feel that judging someone
else's engineering is less desirable -- perhaps less ethical --
than doing’ it themseives in the first place. Repeatedly the rg-
sponses indicate it is uncertsin shifts in responsibilities which
- most_ distresssthe building team participants.
Although the CsP-1 components bid on a performance basis were -
completed successst uily and although the itemized technical prob-
lems identified herein are relatively few and solvable, the -dis-
satisfaction with. performance-type specifications is evident in
all respoudent categories. Nationally, in the building industry
and in govérnment, the’ "performance concept" appears to have ‘
gained wide acceptance; however, the skepticism or opposition
revealed by the foregoing responses augurs poorly for expanding
the practice of bidding on a: performance basis locally, at’ least
in the near future.
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REQUIRING INDU'ST’RY COOPERATION: "
. aackgé‘ ;? > . . - ) R

while the use of pexformance specifications is designed to capital-!

- izecon construction expertise that might not otherwise be available

to thé owner and.his design consultants, it was recognized -that
_input fBQm multiple industry sources is valuable only if’meshed in
~a precise and practical way. The CSP~1 -mechanism to encourage the”
Necessary joint planning between suhsystem'bidders is called” .
"mandatory interiace." ‘Again, the method was .derived in large
measure frpm Toronto*s SEF program. .

The CSP~1 "Notice to.-Bidders" explained it as(follows: "Effective

use of a building system requires a high degree of component coripate
ability between subsystems based not only on ular coordinatiqn
but on management and scheduling coordination." A subsequent para-
graph continued, "In order o assure that bidders whose subsystems
adjoin have prepared their bids in cooperation with others, a mini-
mum of two prices will be required from each bidder based o vari-
ations (if any) in price related to the balancing of<respons. lities
~under terms of the datory interface." The General.Conditions |
(Art. 2.3) further statedl "Satisfactory interface of subsystens
tithout additional work by the Owner is necessary and implicit."f

By contrast, the specifications Tor nonsystems portions of the
work were conventional in nature,, with full responsibilitV“for
coordination-falling to architects and englneers in the tradi-
tional manner. . h

.
.

2. Representative Questions:

a. Were there special problems between subsystem contractors
in complying with the 'mandatory interface" requirement of
the specifications, and can_such problems be simplified?

b. Were there other coordinational problems between subsystem
and nonsystem‘Contrqctors,~and what are your suggestions for
improvement? .

> o .
3. Responses of Owner Administrators, Staff & Consultants:
'Because the topic pertains primarily to” construction, rather than
planning, only those in this category with regular job-site respon-
sibilities were asked the:e questions. Several interface problems
were identified:

[
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= ", Subsystem #1 = s'mucrurzs vs. Subsystem #5 - VERTICAL SKIN
(Joint between second floor slab and exterior wall panels)

Subsystem #1 « STRUCTURE vs. Subsystem #2 - ATMOSPHERE
* (Vertical joist nembers at horizontal ventilation ducts)

) Subsystem #2 - ATMOSPHERE vs. Subsystem #3 - LIGHI‘ING/CEILING
" . (Ventilation ducts at coffered lights) . .

[y

: Subsystem #4 - INTERIOR SPACE DIVISION vS. Subsystem #5 -
. VERTICAL SKIN (Door hardware coordination)., '

Additlonal subsystem(nonsystem conflicts mentioned: -

s

Subsystem #2 - ATNOSPHERB vse. MECHANICAL WORK
(Ventilation ducts at plumbing lines)

X

: ' Subsystem #3 = LIGHTING/CEILING vs. MECHANICAL WORK
(Ceiling grid at sprinkler drops) . . .

Wnen asked Suggestions for correcting coordinational problens of
) ’ the type itemized above, two respondents commented: o

The interface process finally-worked out, but it was too

slowe

Durin

_of technica
consultants.

the design stage, we should organize’a team
coordinators, including scheduling and cost
We should "sit down' with industry before we

even go out for bids.

:Perhaps interfane responsibilities could be handled better

ancther time i:, as in Toronto!s SEF, each contractor is
réquired to identify his engineer at bid time. We could -
then turn to a particular engineer in working out problems

that arise.

'

‘4.

Respcnses of Pr;ject Architects:

5

. NearlJ all these interviewees recalled the particular interface ¢
conflict at the narrow gap between the second floor slab and the
exterior walls at the periphery of the buildings. Perhaps the
reason for remembering it so clearly was the Fire Marshal's ine.
sistence that the problem be solved, and the owner?s insistence .
that the architects participate in the solution. Except for this
single incident, architects could recall few problems, perhaps -
indicating that.the contractors (and/or the management contractor)
successfully worked out most conflicts. However, they also . .
;.. mentioned: -

42 ) ’ -
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Subsystem #1 - STRUCTURE vs, Subsystem #3 - LIGHTING/CEILING
(Depth of special, joists at coffered lights)

KN

Subsystem #3 - LIC“TING/CEILING vs. MECHANICAL WORK

(Ceiling grid at sprinkler drops) : '//

Subsystgm H#4- - INTERIOR SPACE DIVISION vs. MECHANICAL WORK
(Relocagfble partitions at.equipment plumbing). ~

'some architects viewed the mandatory interface unenthusiastisa ly:

» ® Contractors did not comply with interface requiremeyés or
communicate with one another.
‘e There was a problem in cooperation because all were prime
contractors and there.was no general contractor.

o Conflicts could be solved by better shop éﬁawings.

Generally, however, this group was not disapproving of industry
tooperatlon.

e Cannot recall any problems,

® Only problems with nonsystems contractors were the familiar
.ones of determining who is responisible for cutting and
patching. 4

e Major problems involved usual general conditions items of
cleanup, temporary closures, and scheduling.

3

5. Responses of Project Engineers:

Engineefs_believed that interface between subsystem groupings was
a serious concerri. Structural engineers found no major problens,
but mechanical and electrical consultants found a number:

¢ The bidders said theyt'd interfaced, but they had not.

b3 . . )
® Part of problem was in failure.sf subsystem contractors to
provide adequate and timely shop drawings. I recommend you
let the engineer coordinate as he dces on a normal projecte.

e These conflicts could be coordinated by engineers before
e bidding . -
* @ In such problems as plumbing and electrical conflicts,
whoever gets there first is luckyl

4 v
-

e If you had a General Contractor, he would just say, "do iti"

.
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6. Responses of Management Contractor Personnel:

‘o A}though'thc reaspdndents in this category were supervising twelve
separate prime contractors on each sitg and were.deeply involved
in coordinaticn, half of them seemed felatively untroubled:
6 Interface problems between subsystems were very similar
to coordination proﬁlegs cn an ordinary project.

e Fewer problems than most ﬁrbjects. -

e Problems were typicdl. Some coordination proplems are
really personnel problems. )

-
-~

& Some systems/nonlyétems~problems, but minor.

The other half considered the difficulties more signiﬁcant» :

- o

e To some extent requiting contractors "to interface tends to
diffuse responsibility. ‘Architects did not live up to their
own interface responsibility.

e Subsystem coptractors resisted meeting together. They "
wanted to abdicate their responsibility to interface.

One .of the maﬁageﬁent contractor personnel who had experienced
‘problems asked: -

e How about the owner paying contractor-bidders a separate
, fee to:.design earlier and carefully interface?

o

7¢ Responses of Contractor Representatives:

Every intetviewee in this category recognized that there were prob-
lems, Subsystem contractors, on whom responsibility for dimensional
and functional interface had been thrust for the first time, stated:’

-

, @ Our employees didn't know what "interface" meant.,

e At first post-bid meeting of five subsystem contractors,
I dontt think we actually knew if we could or could not
interface.

o We thodaht we had all interface problems workedsout, but
-we‘didnft, ..

Certain contractors objected to interface responsibilities even
though they were cléarly a contract requirement:

@ Interfacing is an imposition; it compels me to divulge

information to another contractor.
% ’ N
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Two gontraétors did not care who" assumed such responsibilities,
as long as it was someone elser , .

o The management contﬁacﬁér failed to provide interface
coordination =- which really should have been provided
by the owner or the architect.

e Way to avoid 1nterxace;problems is to revert to traditional

way of haying a general.contractor. .
A few are willing to adapt to this type of bidding: oL
/ ' ’ r

e Apparently the only way to get satisfactory interface is
to have more pre-bid-meetings and to get joint-bidding
contractors to have firm written agreements between them.

e Pay contractors from a. special fund for attending "inter-
ference meetings." . , »
. Lo

@ Interface technical drawings and shob drawings need to be.com-
plete enough to recognize all the problems before they happen.

" Several contractors thought that coordination bfoblems were more .

troublesome with nonsystems than with subsystems portions of the
work. One of them added:
e Coordination would be improved.if management contractor’
exerted more authority. Their processing of payment re-
quests gave them plenty of authority -- and money talks.

8., SUMMARY of RESPONSES on REQUIRING INDUSTRY COOPERATION:

Few respondents felt completely comfortable with what for all of
them was a first experience with subsystem interface responsibil-
ities or with the other special coordinational responsibilities
which come with phased bidding and multiple prime contracts. Al-
though the owners group had no objections to the concept of seeking
industry participation in interface, they recognized that difficul-
ties could be alleviateéd by an earlier start and by clearer identifi-
cation of contractors'. engineers., The architects and the management
contractor personnel seem able to adapt to the new requirements.

Engineers realize that adequate technical interface is accomplished
only by pré-engineering (i.e., by engineers in the employ of contrac-
tor bidders) and that such splintering of engineering responsibility
is perhaps troublesome and certainly threatening. Some contracters

also prefer the conventiomal detachment of engineering tasks; however,

others recognize changes in the construction industry. Representa-
tives of subsystem contractors, to whom most of the responsibility
was actually assigned, shdre the belief that an earlier start and

a better understanding will solve most problems another time.

2
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ill.-C. INVOLVING BIDDERS in DESIGN:

1. Background: o e

In the conventional process,. a building design usually is completed
by architects and engineers before bidders are notifled that a potene-
tial project exists. Others in the industry have long recognized -
that this traditional method creates dichotomy and delay. A whole
range «of early warning systems (reporting services) and information .
sources (sales engineers, catalogs, etc.) have been organized to
alleviate the problem; howéver, the techniques are indirect, CSP=-1,
like its predecessor systems programs, sought a direct early input
of industry know-how by designating subsystems and seeking early -
bids from contractors who either were themselves manufacturers of.
building.products or who were closely allied to such manufacturers.

The "Notice to Bidders" (Item 4.9) of the CSP subsystem specifica-
tions stated proposals must provide "full descriptive and graphical
information e « o elther preliminary shop drawings or catalog data
e « o full assembly details and evidence. of successful interfacing
with other bid submissions." With such a process, it is inevitable
that product design is done by others than the owner's architect-of-

t record. It is inevitable, also, that engineering of the products
is done by someone other than the architect~of~record's consulting
engineers. Although the responsibility problems have been eyolving
for decades with increasingly complex pre-engineered building parts
manufactured off-site, the dilemma has been emphasized by the
separated and phased bidding of systems programs. Certain. systems
programs, particularly Toronto's SEF, have required that engineers
employed by bidders be formally identified, and that the engineers
use their professiopal seal to certify their endorsement of com-
ponent design, including interface with adjacent subsystems. Such
engineering ‘endorsement was not a part of CSP-1's specifications;
instead, the conventionally-commissioned architects and engineers
were expected to include engineering review within their usual

scope of wdrka .
I .
2 Representeti;e Questions: .
. a. Wro should prepare subsystem shop drawings or engineering

,Grawings, and how complete do thése drawings need to be
prior to bidding?

b. There was disagreement as to who approves or seals sub-’
systems shop drawings or engineering drawings. How do you
recommend this he handled in a future program?
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3. Responses of Owner Administrators, Staff & Consultants:

Cnly irdividuals in this group who were involved in the consider-
ations about preparation and approval of subsystem shop drawings
or engineering drawings were asked these questions. Virtually
all seemed satisfied with the idea of invdlving bidders in design:

A

e Bidders should identify engineers at bid time.\Lack of ade-
quate pre-engineering should be a basis for rejecting a bid.

o Contracto: should accept responsibility for sealing sub-

" system drawings; that is, his engineer should seal drawings.
This would eliminate need for architect to have an engin-
eering consultant. .

e Best way may be to meet with bidders prior to bidding and "

" explain they must hire an- engineer, as in Toronto's SEF
program. However, owner will need to' push a lot harder on
CSP~2 and give more guidance to local ccntractors.

& .

r) Bidders should be compensated a specific sum for their bids.
We do not need more bidders, but- ‘better bidders with more
accurate and complete bids.

%

One respondent soft—pedaled the contrOVersy with this view: .

e ;AN engineering seal"is’ inconsequential. The city building
department does not have authority to require that any part
of a set of drawings be sealed by an engineer. The archi-
tect's approval should be accepted. The architect hires an
engineer. The architect should have his engineer check all
drawings,‘and pay the engineer a full fee for his service.

4. Responses of Project Architects: *
One-architect, ever after his project was finished, was still mise
informed as to what the decuments had actually included:

e The advice of our legal counsel was that we had no legal
responsibility to approve pre-engineered drawings. CSP
- specifications sald contractors had reSponsibility for
sealing the drawings.
& N
The other respondents in this category had a more accurate view of
the contractual obligations and recognized the problem of involving
bidders in design; however," they were vague about recommending

. improved procedures:

8 Contractors should identify their engineers at bid time, and
the shop drawings or engineering drawings should be signed by
a registered engineer.




-

e Ovwner must ci&rify responsibilities of architect and his
‘engineering cohsultants.

° There is no way\>or ‘architect or engineers to be respon-
sible for pre-engineered work.
) J
5. Requgses of Project Engineers'

All of this group favoriéd identification of contractors' engineer-
ing consultants“ A ‘typical response:

~

® Systems contractors should identify their engineers at bid
time' then this information should be used as a basis for
‘' selection of bids.

\ .
However, there was disagreement on procedure and assignment of

.responsifility. ‘.. .

) We went througn.all calculations, but we would not seal .
. contractors' drawings because it is against registration
. act\ to sedl drawings not prepared under our supervision.
+ To 30 so would be pr ostituting our seal.

o ® We woﬁld not be opposed to sealing drawings prepared by
another engineer provided we could effect ‘changes we be-
lieved necessary. . .

\

) Engineeroof-record (i.e., in city building department build-
ing permit records) should seal shop drawings once he has
checked them. Sealing is ‘pretty much an arbitrary exercise.
An engineer can,be held responsible: even if he didn't- seal.:
In fact, if contractor or manufacturer sealed drawings,- the
engineer-of-record_might have trouble getting desired re-

. sults in field.

1
Whatever the legalities and technicalities may be, it is obvious
engineers would' rather proceed in their traditional jmanner : v

© It is a whole lot haraer to_check a design than to design
it first and take responsibility.

0

6. Reaponses of Management Contractor Personnel :
(No questions asked on this topic.) - -

7
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7. Respcnses of Contractor Rgg'umtati‘;'u: - \\ :
‘Queries as to who should prepare subsystem shop drawings or engine-
eering drawings and how complete such drawings should beat bid
tire, elicited a varied reaponse.
& Many local contractors are qualifed to prepare these
ings with technical backup from national manufacturer -
* their particular subsystem,

" &

N ¢
* ® Requiring more complete drawings at time of bids might
have helped, .

M <

o It is impossible for a subsystem bidder to come up with a
complete design ‘at bid time.

) Whole problem with delays was in lack of engineering prior

to bidding.
14

e Tt wouldn't help to have more complete drawings. Contrac-
tors don’t know enough. about codes to solve the engineering
problems, R .

e As a contractor, ve were not aware we were' to go to an en-
gineer at our expense and say; "Please design this."

\ . d ’
® Everybody waited to do nuch of'enginee(ing until after bids
were awarded,.which might work for simple buildings but not
for complex schools,

Regarding tak
contradictory:

responsibility for engineering design; views were

1

© Although CSP-1 specifications said-architect would approve
shop drawings, the architect's consulting engineers wére
. reluctant 'to act. . " . ,
o If ccntractoF'engineers the job, he should be responsible.
"To have the contractor’s engineer szal the drawings would
solve a lot of problems.” .
e Lagineer who approves drawings should seal them' that means
the architect?s consulting engineer., .

° If the conﬁractor's engineers are going tc be asked to take
©  full respohsibility they will have to be paid more, if only
- to cover their liability-insurance.

-(
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8. SUHMARY.Of RESPONSES on INVOLVING BIDDERS in DESIGN:

There was alwost unanimous agreement from the respondents that

~backup material was inadequate at time of subsystem bidding.

Also, there was general agreement that it would be desirable for
the contractor~-bidder's engineer to be identified on the bid sub-
missions. However, there was great lack of agreement on exactly
what such. an engineering responsibility should be. Engineers
themselves feel particularly uneasy. about "pre-engineering," but
even among them there were considerably varied views. Some of
the disparity can be attributed to participants who never really
read the CSP contract documents. CSP-1 was predicated not only
on involving bidders in design but on retaining an active and
primary responsibility for individual-architects in regard to
individual buildings. The architects were paid a full profes-
sional fee, and the owner expected a full professional service
even if that meaﬂt reviewing and approving drawings prepared by
another design professional. Obviously, not everyone {rasped the
concept. These and other aspects of professional responsibilities b
5Fe discussed in the next section.

- .
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D. MOD!FYING PROFESSIONAL RESPONSIBIUTIES

-

1. Backggoumd- 1 .. : S
Many aspects of CSP-1 coincided to create altered reSponsIbilitie§
for most participants. Although each architectural firm was assigned _
but one school, each was asked to cooperate with the others -- an
unfamiliar pattern. For the balance of the’ parkticipants, having
four buildings in progress concurrently was a different experience.
The fact there were twelve prime contractors (and no general con-
tractor) functioning simultaneously on four sites created new .roles
for all those firms, as well as first-timeqresponszbilities for the
management organization. As recorded in the sections’ just preced-
ing, the broadened involvement of the const&uction industry in o
CSP-1 -~ in particular, the pre-engineering .of subsystems -- proved
controversial. Also, thé further fragmentation of supervisory t
sponsibilities engendered by the additjon of the management oxh
tractor to the previous roster of supervisors (architects,‘engineers,
ogner representatives, regulatory adency officials) introduced
»intramural confrontations somewhat ged from traditional ones.

(%)

i

.

. . -

/3; Representative Questions. .

a. In what ways were your usual responsibilitles altered with

¥ the .CSP-1 schools? -

.o

¢ ¢

s

’
’

S

L 4
_-n

1

re - f

’ ’

b. Can you suggest an af?angement to be used ofi a’ future pro- . .

gram which would more clearly.define the role of/all parti¢1~

A * »

pants and improve their ccoperation?

ﬂ’

R LN

*
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&
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3. Responses of Owner Administrators, Staff & Consultants. -

Nearly all of this group believed their responsibillties had changed
with CSP-1. The general observation was 'the owner was more ine- ,-.
volved." Despite the ‘quite broad involvement, most of thé comments
were about responsibilities of the architects.  The criticisms
tended to be adverse: ) .

e .Owner needs to be more selective about architects, and to
find those who know industry components and can direct
4 their assembliy.

e Architects should have been selected on basis their project
would be part of a systems program; then it could have gone
much smoother.

e Owner should choose architects who not only know codes and
how to deal with a multiplicity of regulatory agency prob-
lems, but who become skilled in urban community problems
as well as urban construction problems.
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LI . ® Architects have demonstrated a lack of strength in field
- e supervision; so we should reduce that aspect in our cons
oy Jtractual relationship with them:. . . '

AN - -

AN N * @ Granted architects had some conditions dictated by owner;
. } but, having accepted this situation, why couldn't they - .
g judge what we were ‘supposed to be getting? Only the archi-
o . , tect-can say, "This work ismot-accérding—to plansand -
% o specifications." . : c ©
o T There was, however, a lack‘of clarity about_assigning these re-
5 ° _sponsibilities, as evidenced by: ~
Yo . ~e In last analysis it is owner's 4taff who must verify

quality and installation of all ‘items. It should have .
been .management contractor's responsibility if they'd
. been introduced to project soon enough. It was not the
e architect*s responsibility because several products were
‘ imposed by owner.
K] ] .

N < o _Architect should have a larger role’ in pulling together
Lo / all‘consultants. . A . N
r . . B N «

° Architect's consulting engineer shdéuld shoulder his respon-
sikilities and*reject what is unacceptable. . .

.

4. Responses of Project Architects:

. The architect ihterviewees had responded, at least partially, to

o . these questions when asked about attitudes and difficulties (Refer
to Section” 1&. A). Theyreiterated comments about shifting work
loads (more administration; less detailing; less field supervision).
Some felt the total burden was about the same; others felt they had

) . greater expenditure of money and time w‘th the GSP-1 procedures.

. Whén asked a subsidiary question as to wnhether closer cooperation

between the architects would have helped to eliminate problens,
most participants answered affirmatively. Auxxliary comments were:

¢

R

. Cooperation did not work and it.won't work because each
*  anchitect has-his own way of d01ng things. If I do some- "
- thing once, I don't want to do it again. e

i
e The change will e difficult forvarchitecés but they must .
learn to -adapt Systems methodology.

@ It will be. hard ‘to get architects to agree on anything.
Ovwner must take a stronger hand.

In :ecommending arrangements to improve cooperation in a future pro-
gbam, two architects repeated earlier recommendations about encourag-
ing greater uniformity of specifications and detaills.

5 4
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6. Responses of Management Contractor Personnel.

S, Reqponses of Project Engineers.

As indicated in a prior section, the consulting engineers weres.
upset with the changed responsibilities brought 'about by the use
of performance speciﬁications and pre-engineering undertaken by
contractors for selected subsystem - . .

e The problem witli this system is that there could have been
no consulting: engineer dt all. . Our fees were cut tremen-
dously because architects thought our work was easier. --
yet it was. just as complicated as when we get into a total
package. ™ .o

o Next time, have owner hire engineéering disciplines directly;
engineers are propably more cognizant of systems approach
than architects. —

t

.

¢ We really didn't know what was expected* need a more com-
plete written definition from owner. =~ - .

] .Next time, don't use a performance specificat on; let the
professional take charge. . .

- ¥

‘e We didn'’t have time enough to do a good job. Contractors
didn't submit complete drawings, and it was impossible to
reject drawings, without® setting back the construction

. schedule. ) :

* L}

e To avoid discrepancies in design, owner must pressure .

architects to coordinate. ’

< -

Because ‘the management contractor role was a first experience for
that newly-formed organization, the first question about '"“usual
responsibilities" was not asked, Instead, there was informal disg

‘cussion about the MC duties as defined in the owner-manager agree-

ment. That contract had spelled out certain items .as exclusively

in the manager!s province {(administration; expediting; sustained

supervision; coordination; verification of payment requesvs, etc.)
and other items as, exclusively in the afchitectts province (author-
ization of changes in contract documents; approval of shop drawings
and materials; approval of payment requestg, etc.). Related
coiments: -

e Although I‘am a strict constructionist, we got drawn into
making determinations in areas of architect's responsibility.
In a future program, architect should be made to take more
respcosibility. '

\( h v
“ . - L4

-

e
*




¢ MC is "The Enforcer," but he cannot replace professional

.
4 judgment of architect and engineer. <A Jreater sense of
. responsibility from the architects and a greater- degree .
1 . I)Of sharing between them would have helped.~ - - )
s Ownér, should define a stronger and earlier fole for MC
. incluble écheduling and c05ting. '
® Next time, I would recommend the owner consider accept— . )
. : ing management proposals froms joint ventures {such as,
architect-contractor-scheculer). :
R . Responses of Contractor Representatives: = .- - -

All of the tyeIVe prime contractors felt their reSponsibilities
) had altereds ° Certain of the subsystem bidders, accustomed to
) being sﬁicontractors on conventional projects,. welcomed the more

e direct relationship. . v ¥ s "
- . i\,

e I like the systems method because our responsibility was
. not to a general' contractor but to the owner. This is .
- better ‘and more economical for owner because general's‘“
K rk-ups are eliminated. :

e A way should be found ‘to preverit qeneral contractors from
bid shoppinge. The construction industry is sicke.

All coqtractor representatives indicated satisfaction with CSP-l )
.methods to the extent of willingness to bida similar program again.
However, they split on the role of local contractors (labor sources)

. and national manufacturers (product suppliers). . .
o I dont't believe a manufacturer should bid a local contract.
soime of the manufacturers who used to do this bave gotten
. smart and gotten out.
- ‘ !

. The CSP. experience w&s that a number of national firms wanted to

bid directly, but dropped out after exploring the local situation:

. ® Manufactureﬁs don't want to alienate local contractors.

I3

e Most manufacturers don't want to take risk in local labor

o ) market. N ;
) .
One middle-of-the-road view: e
- @ Owner is best served when local’ contractor and the national

manufacturer combine their. strengths.

4
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. over pre-éngineering: -

e -— - - - - - it i e e e et
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:

TLe contractor representatives were. very aware of the coﬁtrobersy

., Althodgh the contractor's endineer is definitely a sub- .
contractor, it is difficult to get owner to pay engineering

. fees for work not yet in place, We had to M"front end load"
the money because the owner;wouldn't recognize engineering
as a billable item. . -

© Because no contrgctors will do pre-engineering {(on account
of risk of not getting jcb), perhaps owner shculd offer a
lump-sum amount to each pre-qua}ifiedncontractor who sub- ’
mits a bid of a certain quality and completeness. "

» It is unethical for mariufacturers to go into engineéring.
I visited a mar _acturer's plant and not one person on
their staff was qualified to be an engineer.

A
> .

Two others, however, ‘who did not comment specifically, indicated
their companies would continue their engineering practices, as
they have gor many years. -

Finally,_ two totally discordant views of how roles should be al-
tered in a supsequent program: - ..

.® Owner should hire architect only as an interim consultant
¢ . for the design phase; then all the work should be turned
over to a management contraztor. . .

v

. ® If the engineers go to work for contractors, the owners
o ,  soon will have no one to turn to. Why not pay the architect
more for complete serv;ces, and have him working for the .
Lo owner? , .o ’ - : .o
A 4

8. SUVWARY Of RESPONSES on MODIFYING PROFESSIONAL RESPONSIBILITIES:

It is surpriaing that, although CSP-1 encourageg a more extensive '
"building team" effort, the focus of owher criticism was at.the
architects. Perhaps this was the surfacing of ancient dissatis-
_factions which interviewees heretofore have not had opportunity to
express. Or perhaps ‘it reveals that the owner really does turn to
the architect as leader of the building team, and still expects the
" architect to "carry the bdll.* The Management Contractor group
" also tehded to be critical of architects, but some were willing to
take on architect's formér tasks. Among both architects and engin-
eers, there were recalcitrant individuals dedlicated to maintaining
the status quo; however, a few are ready for major change in their :
traditional duties and lines of responsibility. * i s 1
|
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Fipm almost every respondent category, there were opinions which
vakiouslx expressed, "The owner needs to take'a stronger role,"

However, the answers from owner administrators, staff, and consult-

ants did not reveal an eagerness .to assume a dominant position.
Rather, they kept suggesting that the architects be selected more
carefully. The pattern of professional reldtionships nationally -
suggests that owners cannot lean on their architects as heavily =

“as they once did. Many owners are reinforcing professional ser-

vices with an applique of consultant-managerial advice; others
are turning to construct;on organizations that obscure the
function’s of architects and engineers in conventional private
practice. . \

P

The most persistent controversy revealed by these responses is the
one about pre-enginebring. Although accentuated here by the use
of performance specifications, similar disputes are occurring on
all projects enploying ;echnologically-sophist;cated compoﬁent§,
The apparent consensus \Ws: 1) the owner, willing or not, is to be
drawn into the building process;. 2) contractual agreements an
owner sidns had better state exactlx what design and engineering
judgments are to be provided by each partlclpant.

*




E. PHASING the BIDS:

1., Backggound’ - N

In the initial scheduling of the CSP-1 pilot program, a two-stage
bidding process was outlined. It was believed that bidding of
five designated subsystems prior to the balance would, if they
were within budget, give the ‘owner an early firm hold on overall
@osts and would aqcelerate coistruction by giving the successful °
manufacturer-contractors a head start on component production. *
Because of delays, particularly in the preparation of nonsystems
documents, a later decision was made to extract also the "Sub-
structure" work from.the nonsystems portion, and bid it separately.
’I‘herefov—e, ‘CSP-1 had three ‘bidding phasés. )

3 »

Similar, sometines more fragmented, bidding has become popular .

- nationally -- not only for construction organized with,subsystems,

but for ' more conventionally-organized huilding work. Such sequence~
ing of bids has greatly altered the role’'of the general contractor,
who often has been supplanted by a ¥construction manager." Phased
bidding also alters the procedures and practices of all other
participants.

a o .
-~ -

2. Reéresenﬁative Questions: ] s
a. In your judgment, will phased bidding (or "fast track")
improve cost or time factors in the building of schools;
if so, would you recommend additional (or fgwer) bidding
periods than the three used for CSP~1 proj

(3

b. Are there particular portions of theé construction work
which you fecommend be handled &5 an early bid subsystem?

3. Responses ef\Owner Administrators, Staff, & Consultants:
These interviewees generally endorsed phased bidding:

e Desirable for reasons of time, as well as cost.
e Possible savings in time; no apparent savings in cost.

e No economy per se; but, if owner stays flexiblée, phased
bidding can permit changes that can lower costs.

Recommendations on number of bidding periods varied from 2 to 5,
generally. Only one person recommended a highly fragmented phasing
of bids.

L4
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Several expressed czutions:

e Management will cost more, and you must carefully balance
this expense. ) p

.
-

o e Phased bidding requires vVery close attention to market
. conditions and the guidance of a competent manager.

® An interrupted phasing may make it more difficult for
owner to supervise construction.
e Good for economy, but it does create paperwork and coord=-
- 1 ination prdblems for owner and f4r architect, 3

In regard to particular categéries, most recommended a limited
early bidding (i.e., substructure, structure, underground mechani-
cal and site work). There were miscellaneous recommeridations to
early bid: 1) plumbing fixtures, 2) electric/electronic,’

3) roofing, insulation, 4) sprinklers, 5) doors, fraries and 4
hardware, 6) cladding, 7) HVAC equipment. -

‘ v
One interviewee expressed a different view: -

e Rather than phasing by trade categories, I wguld recommend
asking contractors to early-bid unit prices only, based on
schematics ‘priof to final design; then owner would use these
prices for .pre-qualifying the three lowest bidders. Later,

} the three could compete based on final drawings. A manage-
ment contractor would handle first.phase; architects for N
individual projects could handle second phase.

ks

<, a

4. Responses of Project Architects:

All these architects foresee sitﬁ;E?ons when phased bidding is
advantageous for reasons of cost or time. A majority expressed
satisfaction with CSP-1's three phases. One architect recommended
"1 or 2"; another suggested '"no more than 6.* ..Because they had

, discussed early bidding of subsystems along with "Designating New
Component Groupings" (Refer to Section II. C.), they added few sug-
gestions for particular additional categories. Two respondents
expressed cohcern about added cost and work involved in preparing
contract documents. One stated:

v ,

) Archltect must have extra compensation in his professional
fees from owner if he is to adapt to multiple bidding
/ A
\ packages. ] % ) ‘




. 5\ Responses of Project.Eniineers: ) - -

CSP-1, was reasonable. .One suggested: ,

€

s Two periods would be adequate. .

Like the architects, they had reviewed their preferences for eaxly
bid subsystems under “"Designating New Component Groupings,* and
they reiterated their recommendations for achieving an advanced
t on: 1J foundations, 2) structure, 3) site preparation,
. including underground mechanical.’ Related comments:

¢ I favor early bid ‘on all long lead items.

- : e I recommend bidding renovation work on efzgting buildings
separately (either earlier or later) from new additions.
Complexity of renovation work particularly delayed produc-
tion of CspP-1 drawings.

1Y ..
) 6. Responses of Management Contractor Personnel:

' Most respondents replied affirmatively about phased bidding. There
were two nejative comments: . '

"

® There's twice as much paperwork!
® My experience was not good. Architects don't understand-
the process, and the drawings are not prepared properly.
~ i * )
The majority were satisfied with the 3 phases of CSP-1, although
. ' there were Qualifications:

® Few periods as possiblei 2 better than 3.
¢ Any expansion in phased bidding may require greatly changed

procedures in getting bullding perr.its from-city departments,
as well as apprpval from state department of education.

® Generally there are advantages, but only if you can save
design time.
4
» One enthused response: - ' .

*

* bdildings,are cheaper sooner rather than later, I recommend
15 or 16 biddings if you have a competent management con-
tractor.’

* Typically, particular recommendations from this group on staging of
- bids fell into these categories:

All agreed that a three-phase bidding, similar to that used for .

—
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Phase I: Site work, foundations, unaerground mecpanical and
electrical, manufactured mechanical items, structure.

Phase I:I: Masonry and/or vertical s in,.roofing, sash, ‘doors.
1

Phase III: Flooring and ceilings, balafice of mechanical-

electricpl.

* Phase IV: Finish carpentry, painting, furniture & equipment.

‘7. Responges of Contractor Repregentatives:

With only one exceptioh, all these ;ﬁteréiewees expressed approval
of the'principle of. phased bidding. Virtually all indicated satis~

_faction with the 3-phased timing of CSP-1, although two contractors

recommended restricting phasing to twc periods. Other endorsements:

e Phased bidding is an_economy. Increasing. numbers of con-
tractors will realize they can make more money if they get
in and -out faster.

—

° Bidding early is a great economy for us by permitting us
to schedule our work evenly.

e Substantially lower building costs using phased bidding.

e Not less costly, but faster.

e Early information can help to control costs.

However, there'were a few qualifications:

o Phased bidding requires flexibility - and the ability to
" adapt to some "extras' -~ on part of owner.

e You can phase bids, but you cannot deviate from traditional
trade categories without getting into trouble.

*8. SUMMARY of RESPONSES on PHASING the BIDS:

Phased bidding appears to have become an acceptable mechanism to
diverse participants in the building industry such as these inter-
viewees. The practice, popular only in commercial and industrial
work until recently, has become quickly commonplace in public works
and institutional architecture. From a prior section on "Designating
New Component Groupings," it was apparent that most participants are
ready to accept the rationale for expanding early-bid categories.
Therefore, the quesguon seems to be one of degree and, most impor-
tant, who assumes the coordinative responsibility. It is not
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surprising that the greatest number of cautions or warnings came
from the owner group.
vations in diffuse assignments. Everything was simpler and easier
in the days of one deneral contractor and a single contract. How=
ever, ‘many contractors, particularly those in the manufacturer,
supplier, or former subcontractor categories, like a briefer, more
direct involvement than they have experienced previously. And the
ownér, who has _too often suffered the "do or die" perils of lump
sum bids,’ appreciates the greater control afforded by awarding

contracts in stages.
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It is.they who are most likely to.find aggra-
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lil. E. EXPANDING the BID PACKAGES: - _ "
1. Bagckground:’ ) . '

When CSP was conceived, a feasibility study and market analysis
suggested a potential bid package of 500,000 square feet of space
for Detroit for the particular building type (specialized-use ad-
ditions to secondary schools) over a two-year period. A tentative
projection was for 10 additions averaging 50,000 s&uare feet each
in size. Even at that early stage, it was recognized that the pro-
gram should be derivative, at least in part,!from predecessor‘\
programs because Detroit's immediate market potential did not cdm-
pare in size with the 1.0 to 2.0 million square feet of area or=-
ganized for California's SCSD or Toronto's SEF and, therefore, it
could not be expected to generate the capitalization requisite to
stimulate major technical innovation within industry. As it de-

. veloped, Detroit elected to proceed with an even more modest four-
' ‘ school pilot program of 280,000 square feet, ranging in size from
44,000 to 105,000 square feet in area. However, this was the first
time in Detroit or in Michigan that similar components had been
bulk.bid for simultaneous construction on several separated sites.

-

= 2. Representative Questions:

~

(VY

h

a. In your opinion are there economic advantages to bulk bid~
ding a group of schools, as was done in CSP=-1% .

b. What are your recommendations about the size or number of
projects that would make a desirable bulk bid package?

¢

3. Responses of Owner Administrators, Staff & Conaultants:
Nearly all saw advantages to bulk bidding:

e wWithout a doubt our bidding packages should be larger. We
. can learn from Toronto's SEF and Florida's SSP to determine
optimum size of bidding package.

e We should expand both size and number of projects. We do
not need a *'systems program! to take advantage of economies
and to expand bulk bidding.

0
1

Two respondents added: -

® We should explore direct purchases of certain components

from manufacturers without. going through contractors. -

o Smartest thing owner could do would be to buy early and in
bulk, storing new materials at today's prices for tomorrow's
. market.

Q o , . 65 ."""z [}
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pthers were supportive, but cautious:
e I wouldn't bid much larger quantities than we did. I think A L
we were pretty much at our limit on four different jobs. ., .
_Larger projects wouldn't hurt. The size is.not so important
as the numbera. X : ’ -
6 r‘omplexit:‘y iswmore important than size. It is important to <
keep all the buildings in a bulk bid package quite simjlar
in character.
Only one was skeptical: ° . *
e It seems logical that bulk bidding would lower prices, but
it apparently has no effect. .
4. Responses of Project Architects: ‘
Most responded affirmatively about potential benefits:
® Real financial advantage to bulk bidding.
© The owner's goal should be to expand size of bidding package.
® Projects should be greater in number and larger if possible; ’
_ but’ they need not be built simultaneously. Owner should ex-
plore an “"annual contract" to build school space on demand
as needed. A
] o !
" Two were unconvinced: . ’
: ® Detroit does not have adequate cont.actors to handle larger
projects. .
. o I have no opinion. Establishing best size of bidding package
is, an art not a science.
S. Responses of Project Engineers:
All generally pralsed economic benefits of bulk bidding. On size .
of total bid package, their comments included: '
‘@ .CSP~1 was comfcrtable. If any smaller, you would only have .

attracted less competent contractors.

e Expand size and number, as long as one supplier can handle
the group.

¢ Bulk bidding lowers costs on new work, but has no effect
on alteration work.

(o))

(o))
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ne engineer questioned this last view:

> .

) . ® Projects could aggregate to a size muclh larger than CSP-1's
r 280,000 square feet. Even lumping in renovation work was

: probably beneficial to overall economye.

6. Responses of Management Contractor Personnel:

Recommendations from this group were almost unanimous for more
and/or’ larger bidding packages: ‘o

¢ Because work in Detroit is not attractive to many gontractors,

there is need for owner to use this method in recruiting
bidders.

® Best competition for major trades when bulk bids are in
$3 to $5 million range.

e Bulk bidding is advantageous; real problem is with having
four different architects as with CSP-1. - .

"¢ I would recommend bulk bidding if pro;ects are similar and
even more so if you could have one architect for all projects.

There was onée §dded note of caution:

@ Bulk bidding is "iffy" because of possibility of delays.
Although CSP-1's four Schools nadé a generally comfortable
package, in the case of one subsystem the overall schedule
could have been acceleratéd by fragmenting award of bids
rather than merging chem.

.
i

7e Responses of Contractor_Representati@es: .

Nearly every response was affirmatxvewtq the question about economic
advantages of builk bids: . -
f
e There are savings in material costs and also 'in efficiehcy
because of increased skill of workers.
. . $
. ) . .
‘e The larger the aggregate bid, the better the price; you can
begin to get quotes mcre direitly from manufacturers, and
prices become more competitived

¢ I recommend more and la.ger projgéts to reduce contractorts
overhead. AN

The single disagreement:

e There are economic disadvantages to bulk bidding. Many times
schedules and material availability are such that we could
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‘ furnish one school within the desired time, but not gseverale.
| : Also, limitations on bonding may'limit competition: for
.large programs. .

Contractors, of cburse, tended to view size of bid package in terms
of their own competitive situation:

~

CSP-1 optimum; possiS}y larger,

e I don't recommend bidding less than 300,000 square feet.
CSP-1's four schools a good size, eight at half their size
would have been impossible. - h

It would be reasonable next time to add a few to size of
CspP-1 package. -

csp-1 finel Even a mixture of small and large projects
would be good. - ,

*

8. SUMMARY of RESPONSES on EXPANDING the BID PACKAGES:

Participants in the CSP-1 program are overwhelmingly supportive of
multi-project bulk bidding. With only a few exceptions or qualifica-
tions, the respondents endorsed the idea of a subsequent program
somewhat larger than the initial one. Nearly all seemed to think
bulk bidding was an appropriate technique not only for additions
like CSP-1, but for new buildings and even renovations. The major
criteria for bulk bidding are similarity and simultaneity.

The questions did not probe directly the possible close relationship
between bulk bidding and industrialization (off-site fabrication of
components, probably by manufacturers with national ‘markets); however,
as expected it was evident that bulk bidding appeals to. represefita-
tives of national organizations. Perhaps more significant is the
fact that relatively small local contractors see economic advantages
to even very limited market aggregations, if it is within their bond-
ing capacity to bid. Manufacturers, suppliers, and contractors of
all types appear ready to change from one-at-a-time structures. ‘Even
architects and engineers, who as a group are most committed to custcom-
designed buildings, admit *hre econonies and efficiéncies of bulk
bidding. .

Y
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|V -A:- DEVELOPING the SCHEDULES

1. Backgg ound : . N
The earliest overall scheduling of CSP-1 was*perfcrmed by CSP staff,
assisted by systems consultants. Considerably later, shortly before
“subsystems were bid, an independent scheduling consultant was com-
missioned. He first prepared a_ subsystem schedule which was, in
effect, a master schedule far constiuction. Incorporated in the
subsystem specifications and including penalty and reward require-
ments, it was binding on awarded contractors. Subsequently, he
added a "Precontract and Document Schedule'.aimed at expediting
preparation of nonsystems work by the architects and engineers.

(See diagram, page 77). Then, just'Before nonsystems work was to
be bid,  he issued "“General Construction Schedule Diagrams" on an
individual project basis. Soon after, following coritract award

.and contractor consultation, those schedules were expandéd on an’
activity-by-activity basis and issued as computer printouts, using
a "milestohe-oriented" critical path method technique. The moni-
toring of schedules and issuance of updates and revisions continued
intensively throughout the entire construction period.

The Detroit Public Schools had used computer-generated network
scheduling techniques on.a number of projects over recent years.
However, the scheduling focus had been almost exclusively on the
construction phase. For CSP-1, the recommendation was made to
broaden the scope of scheduling to include owner and architect-
engineer activitfes.\ The decision came from observation, both
locally and of predecessor programs, that manv delays stem from
architect and owner inaction -~ not just from poor performance by
contractors or suppliers. A number of observers .expressed surprise
that Detroit had separated the preparation of schedules from the
management contractort's responsibilities. Although construction

«  management is quite a new endeavor, it usually has embraced sched-
uling as part of the service to owners. Some controversies over
the merits of the CSP-1 arrangement occurred-during cénstruction.

[

2. Representative Questibns:

a. For a subsequent program would you recommend retaining an
‘independent scheduling consultant, or would you favor.earlier
and more intensive involvement by a management contractor
in scheduling?

b. How would you recommend changing the development or t;ming 1
of the various schedules?

o
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-3 8__ponses of Owner Administrators, Staff & ConsultantS'

4

-owner's staff person recommended:

Several favored a more actiye participation by the management cone~

tractor (MG) in schedulingp One said: ,

. @ Earlier imvolvement by MC a must. He should provide
schedule and be responsible for it. -

However, opposing views were in the majority: -
e I do not think ¥C should get involved in actually prepafing
the schedule, ‘glthough certainly he must use it.
¢
e There are advantages to having scheduler independent and
reporting simultaneously and’ consistently to architect,
owner and MC,

>
% -

e Architects could do it. . ' .

i

There were some ctiticisms of the CSP-1 scheduling as:

© Owner has been wastiné a lot of money on schedules no one
knows how to use.. o : .

\
%

However, another respondent defenided the methods: .
' i
° Developlng schedules is a "lot mopre complex than just making
them .easy to read. .When schedules are included in_ documen-
tatlon, as they wére with CSP=1, they must cover lenal
aspects. They have got to be completely détailed in order
to protect the owner. .
Most believea that CSP-1 schedules should have been developed and
released earlier than they were.- About the "Document Preparation
Schedule," they suggested.

o Make it part of design manualj; that is, as soon as pre-
liriuuzy drabings are approved.’

»

o Incorporate it with owner-architect agreement. °

‘

In reéard to the "activity-by-activity! construction schedule, ona

o To accelerate construction, identify 'r .lestones" for majcr
phases, ‘but establish earlier completion dates than would
result from an accumulation of critical activity durations.
Also, identify alternate scheduling patterns in order to
let m:nagement chgose best approach.

v




) 4. Resgues of Project Architects. ) : -

Architects were evenly divided on“who is best qualified to conduct

. scheduling operations. Three interviewees favored having the MC do

N , it; three others recommended use of an 1ndependent scheduling con=
sultant. Two rejected both approaches.

@ . Either the architect or a general contractor could Jhandle
scheduling just as well.

. @ Schedules never work, ZIt's just the nature of the cone

& struction industry. You have to be realistic. Contractors
lie about schedules. They'll say whatever they think an
owner wants to hear. ; :

Additional{ ents . presented contradictory views:. ,

® Contractor, owner, and architect must join together in de-
veloping schedules.

-
.

@, Owner should not get involved in detailed scheduling on an
s, activity-ny—activity basis, but only should review projected
a end dates. -

Nearly all architecls recognized the need for detailed construction
. schedules. Some favored the development of such schedules early
(i.e., during design); others bitlieved that detailed schedules are
Mot useful prior to contract awards. Most of their comments, however
were directed at the *Document Preparaticn Schedule" which had been
N . .developed (ostensibly with the architects! cooperation) by the
s owner's consultant: /

& Owner has no business getting involved in architectts
. schedules. Give architect a due date; then 1et him do
o his job. ~

e I laughed when I got it, and then ignored it.
. © Not much value. A waste of money. Real problem is with
. . éxpoditing owner's reviews arid approvals.

® © ~ Document preparation schedule not well thought out.

" Two of the architects d.id perce.ve a heed for scheduling of this
type. ‘One, said. -

-

© I liked it. Kept us on the ball. ’ . .




5. Responses of Project Engineers: »

These interviewees were not asked about the merits of shifting

scheduling responsibilities to a management contractor. Instead

they were asked thelr general view of schedule development. Rew

garding the detailed construction schedule, they said: ' A \ .

-

e Fine, except one time we disagreed with scheduler on  *
planning logic.

>
-

o We had little input; scheduler ccmpletely disregarded us.

o No input, but no problems.

Related comments or suggestions:

© Major problem was with owner changes.

¢ All our scheduling problems were with the alteration work.

e Involve the engineers!

"

‘About the :fDocument Preparation Schedule®:

@ No effect whatsoever on our working drawings.

-

© We did not use it, but we noted end dates. -

e It was not useful for non-systems work because of lack of
information from owner and because of delays in information
on subsystems.

e Deavelop it earlier, right after completion of pre.iminary
design.

6. Reésponses of Manaqement Contractor Personnel:

The majority favoréd having their own group assume major scheduling
responsibility. <

e MC should do it all.

. o
o Overall costs would be less if MC provided his in-house
scheduler,

o Having HC /d} schedu;inz,would eliminate personality conflicts. a

weeks.

Q ® Squabbling over schedule on one school set ;haii job back six

.

H,owe\rer, two intetviewees favored retaining an independent scheduler.
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Recommendations for improvement were géneral: g 4

o Schedules were inflexible.

o Real problem was contractor resistance.

e Owner too involved. h‘ .. '
* @ Scheduling methods not the best, monltoring was’ excessive

and costly.
One respondent recommended a 51mp11f1ed typa: of schedule, dlagram-
ming.

. w ‘

The_MC personnel were not involved with the Document Preparation 55
Schedule. Regarding the detailed construction schedule, they
unanimously agteed that it should occur earlier than it did on
CSP-1. However, most recommended it be developed only after bid-
ding and w. h the cooperation of the designated contractors. One
different view: °~ -

e Develop activity-by-activity schedule along with preliminary
. drawings. Keep it flexible, but include all responsibili-

ties, particularly regulatory agéncies' and owner's.

7. Responses of \ ntractor Representatives:

All ‘in this category were strongly supportive of precise schedul-
ing procedures. They were not asked the question related to who
should prepare the schedule, but they were asked to appraise the ¢
effectiveness of CSP-1 scheduling, Representative kesponses:

" @ CSP-1 scheduling was good, necessary, and critical.

@ ‘Basic scheduling seemed to work well. .
'e Schedule was at fault in crowding finishing trades.
e Schedule had no logic whatsoever. ’

They also exhibited disparate views on their own role in ‘'schedule
development, as:

e Plenty of opportunities for comment and input.

@ Original schedule was not developed with proper input from
contractors. wWe spent another $2000 refining our own schedule.

e Activity-by-activity schedule cannot be devel oped without

contractor inpuc; that 1s, ‘not until after award of bids.
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Most contractors were in agreement that detailed scheduling must
be postscontract, although some commented:

® Fre-bid schedule is important help. . \
¢ Great need for pre-bid meetings to explain schedule.

However, this was negated by one who admitted:
® Contractors never realiy look at scheoules prior to award.

The clearest recommendation, repeated several times, was:

® Add a specific schedule for contractor-prepared working
drawings for early bid su :» "stems and for all shop drawings.

8. SUMMARY of RESPONSES on DEVELOPING the SCHEDULES:-. -

Everyone on the building team is affected by scheduling and is cog-
nizant of its importance, but there is limited agreement on just
how to achieve effective results. Because contractors and suppliers
are usually the targets of scheduling thrust, it is not surprising
that some were antagonistic toward CSP-1 methods. However, their
responses were mild compared to architects, most of whom were very
hostile to the "Document Preparation Schedule." As mentioned in

the "Background" section of this topic, the CSP-1 separation of
management from scheduling elicited some questions and criticism
during the construction phase. <However, there were surprisingly -
few recommendations to merge the two functions. Even some of the
management contractor group who had to work most closely with the
schedules could see advantages to an independent scheduler.

1)
The single most recurring recommendation was that shop drawings (or
other types of pre-engineered submissions from contractor-bidders)
be more carefully scheduled. There was agreement on the soundness
of the CSP-1 concept of broadening scheduling to off-site activities,
such as shop fabrication, regulatory agency approvals, and document
preparation. Understandably, most participants view scheduling
from their own narrow perspective (i.e., by trade or by project).
Although there were disagreements with the construction logic or
disapproval of the methodology, the great majority of participants
came to accept the validity of the CSP-1 schedules and to work
successfully within their tempo. As one participant concluded,
“Finally, most o1x us changed our opinion, and concluded it was a
good schedule."

A
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V.

B. UTILIZING the SCHEDULES:

1. Background:

Developing a schedule is part of the battle; getting all the many
participants to adhere to it is the greater strugglé. In a pro-
gram with four architectural firms, twelve separate prime contrac-
tors, and very many ancillary personnel, whose responsibility is
it to watch the clock and blow the whistle? As explained in the
"Background" portion of the preceding section, the primary role

in schedule development belonged to an independent consultant
commissioned by the owner. However, the most active role in
implementation fell to the management contractor who provided
day-to-day, on-site supervision and expediting.

The contractual agreements to maintain completion dates weré ex-
plicit, but when several hundred persornel are involved on and off
the sites, and when hundreds of separate activities are itemized,
a massive problem in communications emerges. How dgo you keep
everyone well informed and up-to-date? The diagram on page 85,
“"Scheduling Analysis for Typical CSP-1 School," is a much-simplified
graphic summary of what was scheduled and what actually transpired
during construction. Although the buildings were completed on
schedule, it is evident there were discrepancies in phasing. Was
this the fault of the schedule or the contractors? The answers
are important only if they can help to build more expeditiously
another time.

~

2. Representative Questions:

a. Do you feel all the CSP-1 contractors used the construction
schedules advantageously? -

be Would you comment on the effectiveness of the CSP-1 schedule
format as presented? )

3. Responses of Owner Administrators; Staff & Consultants:

Most felt contractors failed to use the developed schedules advan=-
tageously. A number added criticisms: =4
L 4

& Detroit area contractors resist schedules.

o Some contractors just didn't bother.

—

@ There was unwillingness to understand, followed by inertia.
Owner's representatives seemed té feel that schedules are for cone-

tractors .rather than for themselves; however, there was at least
one different view:
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o The healthiest aspect of CSP-1 was to impose some discipline
on the owner?s tim% table.

L3

There were other favorable comments:

® Schedules were helpful at jocb meetings.
N e Fewer problems with CSP-1 schools than conventionally be-
cause whole process was speedier.

About the schedule format, a number protested:

e Too complex, orm more difficult than schedule itself.
ISRy
e Some contractors and some of our own staff could not read
schedules.

® Contractors respond better to bar charts and arrow diagrams
than computer print-outs. .

e Some of management staff had trouble reading schedule; many
meetings spent trying to figure it out.

However, the criticisms were countered:

e Computer-printed bar charts are so simple it'’s ridiculous,
but for some reason people will not look at them. Itt's a
human psychology problem. , -

© It became a very popular game for a while . . . to find
fault with the scheduling documents rather than perform.

e Simple bar graphs are not -the answer; we need greater
sophistication on part of our fileld superintendents.

The most specific recommendation:

® What seems best is to print bar graphs some weeks in advance,
listing activities by trades, then giving out separate mimeo-

graphed sheets every couple of monthse.
"

4. Responses of Project Architects:

A majority viewed contractors' utilization of construction scheduling

as Ineffective, and they tended to blame the management contractor
staff:

o Delays were more fault of MC.

@ Scheduling could have been improved ‘with more energy and
follow-up on part of MC.

s To make the schedules work, pin the contractors down more.

»
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There were different -~ although contradictory -~ opinions:
® Several major contractors used schedules very well.
e Schedule was done well, but no one used it.

When asked about scheduling format, architects were quick to
complain: - .

‘@ Schedule was very hard tb understand; too vague; too com-
plicated. Computer print-outs too difficult to comprehend.

(A

¢ Form hard to follow; did not pay much attention to it.

e We developed our own special bubble diagram as a_ transla-
tion to help contractors understand renovation schedule for
our projects

@ All schedules too complex. Schedules should be simplified
and reproduced on 8%" x 11" pages instead o¥ bulky computer
print-outs.

Most architects would prefer a simple bar graph for readability;
however, scme of the communications problem may be revealed by
two answers:

® 1 cannot recall any direct participation with schedules.

@ Architects don't work with constructicn schedules.

5. Responses of Project Engineers:

Because their involvement with on-site constructicn tends to be
limited by time or scope, engineers were not asked the general
question about contractors' use of schedules. However, one
volunteered: . )

e Contractors used construction schedule well.
Two focused on the format questions, disaéreeing with each other:
\

® Schedules would. be better as bar graphs. CSP-1 contractors
couldn*t follow computer sheets.

o Presentation was OK; most contractors understand CPM. N
Their major concern was not with the construction schedule, but with
the document preparation schedules which, they felt, had "ganged up"
on them by expecting their work for four different projects to be
produced simultaneously:

[
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e Scheduler failed to understand engineers! problems.
® CSP-1 schedules unrealistic and impractical.
However, two assigned. the blame elsewhere:
¢ Real problem was with deiays by owner in getting decisidns.

" .8 .Problem was with owner input, but it's'hard to criticize
owner who pays the bills.
The primary recommeﬁdation for a subsequent program was to involve
engineers more completely.

3
]

!

'%; Responses of Manqgement Contractor Personnel.

In a rare spate of unanimity, they agreed that contractors failed
'to use the construction schedule to best advantage: :

i
e Certain contractors fought schedule.
o Contractors distrusted schedule.
@ Contractors Histraught about schedule.

# Subsystems contractors used schedules, but some»nonsystems
contractors didn't look at them.

The scheduling format came in for heavy criticisn:
o MetHod not the best; monitoring excessive and too costly.
® Owner was buying’too much ""quality" of scheduling.

. & I've spent hours and hours, and I still can't explain it
to contractors. .

e Contractors couldn't understand schedule; foo sophisticated;
depends on personal drive of scheduler to move things along.

Although there were several pleadings for simple bar graphs, one
MC representative observed: .

e A simple bar graph would not be adequate; however, a prece-
dence technique would be preferable to the I-J node method.

Another disagreed:

e Bar chart scheduling has proved adequate on far larger
projects than CSP-1.
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7. Responses of Contractor Representatives:

A majority felt they‘had not been fully effective in utilizing the
construction schedules. Their justifications were diverse:-

»

° Contrectors have grown cynical about schedules because
they are so often used as an ihstrument of hostility. ‘

6 You can't fault the schedule; real problem was communica-
tion between trades.

e Nobody but scheduler can fully grasp all facets; important
for contractors to have confidence in scheduler.

. N

. e Utilization marred by lack of rapport between scheduler
+ ! . and NMC.

e Not realistic to talk of "contractor input! to scheduling
when there is a penalty clause. Everyone pads the time
estimates.

Although not asked at this point, several volunteered r ecommenda=-
tions pertaining to project authority:

e Followup and control could be better; need a "central figure.,"

® Schedule enforcement should have been-stronger.

e Owner needs to dictate more ﬁo contractors.

® CSP-1 schedule suffered from lukewarm application and lack
of clarity as to administrative responsibility.

Most contractors found fault with the scheduling format:
@ Many couldn't read schedules; they like bar charts!
®. Most subtrade superintendents cannot read computer printouts.

® Contractors mean,well; but they can't read CPM. - You need a
scheduler who can sell schedulel ’

Cther recommendations included: 1) more exact scheduling of shop

drawings, 2) clearer separation by trades in the schedules,

3) more emphasis on pre-bid meetings to explain overall construc=-

tion schedule. Suggestions about scheduling format were primarily
the recurring, "Keep it simplel"

]
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8. SUMMARY of RESPONSES on UTILIZING the SCHEDULZS:

The most persistent note among the five categories of interviewees
was dismay over the presentation technique. Participants find
difficulty reading computer print-outs, even when they have been
manipulated to resemble more traditional bar charts. Less evident,
but more significant, is that most participants had not read care-
fully the scheduling sections of the specifications. Most did not
understand that a construction schedule that is also a contract
document (complete with financial penalties and rewards) is in-
evitably complex and somewhat legalistic.

That the basic construction schedule worked successfully is appare
ent from the fact that four CSP-1 schools were finished and occupied
by the appointed day; thus, it is surprising tuv read far more coi-
plaints than congratulations. Perhaps it was the nature of the
questions that made the contractor.s the "culprits.'" Most inter-
viewees ignored the effect of their own delays in design, organiza-
tion, and operation. As one contractor expressed it, "Schedules
are valuable, but it's mnre important who administers them."
Although the architects and owner's staff personnel tended to
blame contractors for inaction, the contractors pleaded for more
effective leadership. Several specifically asked for "stronger
control." Engineers were particularly critical of owner inde-
cision. Improvements can be made in translation and communication
of schedules (i.e., the format), but a careful reading of the
comments suggests that more effective management is the key to
acceleration.

' FTi)
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IV. C. ACCELERATING the WORK:

»

1. Background: i
CSP-1 schools were completed and occupied on schedule. As noted
in "An Assessment of the Detroit Public Schools Construction Systems
Frogram,' prepared by Richard L. Featherstone, Bh.D., Michigan State
University, the average i4.2 months from groundbreaking to essential
completion represents a saving of 10.2 months or an improvement of
_about 44 percent over five recent similar Detroit school projects.
Despite the alacrity, many pecrsons assdciated with the projects
observed the construction sites were often not heavi'y manned.
Perhaps this should be interpreted as achievement of the goal of
industrialization through utilization of more productive off-site
Labor.' On the other hand, it could suggest much greater accelera-
tion is possible. Predecessor systems programs in Toronto (SEF)
and Florida (SSP) have demonstrated that conventional construction,

. time can be halved through the experience of repeated program

' packages.
Obviously, there is a point when sp.>d may be either unnecessary
or too expensive. "Most observers, however, believe that quickly-
built buildings cost less; the thoughtful owner seeks the most
advantageous Cost/time balance. ' In creating new public school
facilities, pre-planning and organization nearly alwgys take longer
than actual construction. Thus, the entire process needs examina-
tion. 1ln addition to some acceleration techniques distussed in
preceding sections of this report, there may be design procedures
and conventional construction procedures which can be accelerated.

2. Representative Questions:

a. The C5P-1 construction process for the additions took approx-

imately 14 months from groundbreaking to effective occupancy.

Could this be compressed and, if so, by how much time?

’ 5 * B
. b. Have you any sugat tions as. to how the overall schedule for
! buildinhg Detroit scheools can be compressed, including time
spent on programming, design, and construction documents?

-
»

3. Responses of Owner Administrators, Séaff & Consultants.,

Every respondent was certain construciicn time could have been .
shortened from CSP-1's 14.2 months. Estimates ranged from 8 to, =«
12 months to accomplish, similar work. Regarding the construction
phase: \ .
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~ e Architects' time ¥or design and working drawings could be
- .reduced more than construction time savings.

A\ oo

® The real time savings is in buifding simple space, putting up
skeleton and skin,ﬂleaving both guts and cosmetics until later.

o Another time we should speed up subsystemehasé. We could e
“ + do a lot of tightening. Fach phase needs‘better control. //////

Most,assumed that time is money’ and that a speed-up is desirable, )
but there was one)gifsenting view: .

- :
~

LT © Schedule could be comprassed, but therea would be no cost
; . savings. ~Accelerating schedule may éost.you nore. .
. h -

This‘aroup was concernmed aboyt the total expenditure of time, rather
than just the construction period: -

- '/,. Y s
® MaJor savings of time,;ould be in Board of Education activi- |

ties, such as project advisory committees.
- e .

rd

> e Big savings in administrative decision making.
o We would/savé iime by simplifying our planning and usihg
stocks plans, -at leasc for 1ndiv1dual rooms. . o
.
o Board of Education should allocate money for design to be ' é’
- _done early and separately, so it's finished when official k
’ release to build occurs. - “ - B

Architegts received particular criticism:
® Slack was in document production. Architects failed to ) .
move ahead with working drawings. The architects' philoso-

phy was, "When in doubt, do nothing."

.

. 4. Responses of Project Architeﬂts.

All believed substantial cuts could be made in construction time.
Speculation ranged from 10 to 12 months total duration. However , e
thé" had very, few specific suggestions about the building period: .

~ <

. @ Major de'lays were in mechanical and electrical work. Great ) »
need for.prefab assemblies instedd of dn-site plumbing and .
wiring. .

-
s

o Démand HVAC and other mechanical shop drawings earlier.

4
"

e * Eliminate paper work; it was, voluminous because of multiple X
contracts. . . ) %

. ‘ i .
. » A f.;}
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Several references were made to se_v,)ious delays in public utility
work and public agency reviews:

e Earlier involvement of public bodies is required.
\ .
® Owner needs to put pressure on agencies through top city ﬁgl
officials.

/ .
The architects w.re much aware that non-construction phaées take
longer than actual building, and every one of their comments
focused on owner delays, rather than their own operations:

6 Real savings could be w1§h planning time of project advis-
ory committees. ‘

N

- o

<

® Greatest time saving lies within complete control of owner.
- Q o
¢ We wasted 3 to 4 months waiting for answers from owners. /

e Compress project advisory committee time to 3 or 4 months.
Let Board of Educatlop suggest, then let community comment.

@ Bureaucratic organizatlons are always off base; they'll
never changz.

5. Responses of -Project Engineers:

Each agreed that 2 months could be lopped off the construction

period. Twelve months from groundbreaking to occupancy appeared
to them a reasonable schedule for a similar program. Their sug-
gestions for acceleration inciuded:

@ Cut subsystem bid review from 8 to 4 weeks.

o Separate out utility work; for example, eliminate indoor
electrical vaul’cs.‘;i :

© Establish firm rule that shop drawings cannot be kept by

“ one office over. 5 days.

@ If you use early bid subsystems, require more adequate pre-
. éng;neering, particularly from the atmosphere contractor.

They were conscious 6f“the overall time lag: .
L °
e Architects and engineers have developed a mystique about
design time; they could operate a lot faster than they do.
L -

L ~
# Real savings are in early planning time by ¢ mer.
‘%

© The need is for greater adherence by the owner'!s sta¢f to

handling review procedures. - ' .
' 89 :
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6. Responses of Management Contractor Personnel:

Only one of this group felt that the construction time could not

\ have been abbreviated; others believed 10 to 12 months duration ~
was quite feasible. Many of their more specific suggestions about

N 'bu11ding methods had been notéd earlier, as in Sections II-B, C, &
D, perraining to industrialization, systemlzatlon, and standardiza-
‘tion. However,.they added:

’

e Underground mechanical work, substructure, installation of
doors, frames, and hardware could all be accelerated.

® In remodezling, covering up is a lot faster than replacingj;
also, less expensive and better looking.

About their own work:
e MC nezeds to épeéd up his handliﬁg of papervorke.

. ® Perhaps MC should apply penalties to contractoré sooner.

Although they were - t involved in preconstruction phases, they
felt they knew enouyh about the overall problem to comment:

® Owner needs to select architects more carefully, particulérlye

in regard to their ability to perform in a certain time.

® i~suggest initiating cost penalties for architects and en-
gineers not meeting the document preparation schedule.

L

7. Responses of Contractor Representative. :

Reducing the time schedule seemed promising to every contractor
representative interviewed. Suggested as reasonable construction
periods were estimates of 9 to 12 months. Whea asked their recome
mendations, for acceleration, they reiterated some of their prior
comments about early bidding of: 1) site work, 2) structural work,
3) mechanical (interior plumbing, as well as underground utlllties
and all 4YVAC work). Related comments:

& Seek standard materials and products for .3pid dellvery.

e

@

@

Follow strict schedule for shop drawing review and approvali

Focus on early stages of job to avoid usual pile-up of
finish trades.

Secret is precoordination or interfacing of subsystems.

<

Because of the specialized nature of their interests, contractors
were not asked the question on preconstruction operations.

90
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8. SUI'MARY of RESPONSES on ACCELERATING the WORK:

Virtually every participant stated that buildings like the CSP-1
schools should be built in 12 months or less. Contractors seemed
particularly convinced of the speed-up potential. While a couple
of estimates ranged as low as 9 months, none of the interviewees
was thinking in terms of-the 6 to 8 month construction periods
demonstrated successTully in certain other localise. All of the
recommendations were only modifications to conventional gperations.

Jﬁhen acceleration of work prior to construction was coﬂsidered,
architects received adverse criticism, particularly from owner's
representatives, because of slow preparation of decuments.
Architects, on the other hand, directed their blame at the total
planning process. They wer2 emphatic in recommending a compres-
sio., of time spent on proj.ct advisory committees (school/community
planning groups which me:t, with architect participation, in
preparing ecducational specifications and other programming recom-
mendations). Delays by the owner received criticism from every,
group -~ including the owner personnel themselves, who pleaded

for prompter administrative action. All categoriés of responderits
made the comment, "Start earlier!® regarding specific activit.ese&
The one consensi= of participants is that the owner could accel-
erate building ... speedivr decislon-me ing.
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IV. D. REDUCING CONSTRUCTION COSTS:

1. Background:

The data which accompanied the proposal initiating CSP pointed out
that building costs are higher in Detroit than in its suburbs or
further outstate. Subsequent evidence indicates that Detroit's
costs have continued upward at about the same percentage rate as
the state generally. From the outset, a major concern has beer to
analyze whether Detroitts higher costs were self-generated or were
caused by implacable outside forces. Several aspects of CSP-1, in-
cluding industrialization and bulk bidding, hoped to encourage cost
reduction. The use of phased bidding was perceived as permitting .
the owner to get an earlier firm hold on costs. The result of
these efforts, as documented in "An Assessment of the Detroit Pub-
lic Schools Construction Systems Program," prepared by Richard L.
Featherstone, Pl:.D., Michigan State University, was that subsystems
bidding came in well under budget. Nonsystems camz in slightly
over budget; and certain bids had to be reduced by negotiation.
However, the overall saving was approximately 14 percent when com-
pared with five recent simil r school buildings in Detroit.

For detailed information as to the CSP-1 experience, refer to
"Cost Analysis" data and diagrams on pages 99 through 113, which
show the development of estimates and expenditures through five
major checkpoints for each of the four schools. The owner pro-
vided the cost estimates for subsystems through an independent
consultant. For nonsystems work, each architect provided his own
estimates. In both situations, however, the owner became much in-
volved in budgetary approvals and cost-cutting decisions. In
addition to practical concerns of ccst reduction techniques,

other questions arose. How can an atrchitect or an owner encourage
competitive bids? In the owner-architect relationship, whose real
responsibility is it to establish and adhere to building budgets?
Problems related to budgeting are far more complex than Eimply re-
ducing bluilding area or substituting lower-cost materials.

2. Representative Questions:

a. Can you comp%ie the costs of the various subsystems on .CSP-1
projects with the same costs in other schools with which you
are familiar?

b. Havé you sujgestions where further economies, either with sub-
ssstems or nonsystem portions of the wark, could be accomplished?

A}
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3. Responses of Owner Administrators, Staff & Consultants:

Virtually all commented favorably on CSP-1 ecéﬁomies, but some had
qualifications:

e Costs trends are up. Buildings costing $100/square foot
are not far off. When that happens, those who want a custom
building will pay 3100; a systems building will cost $75.

%
a

® Costs were good on CSP-1 schools compared with copnventional
projects. In addition to air conditioning, lighting and par-
titioning are improved over standard; however, quality of
construction is still barely adequate.

- >

® CSP-1 schools were on time and saved money because of fewer eX=
tras and bulletins; however, they may cost more for long term
majintenance of roof top mechanical units and poor hardware.

@ ‘We must encourage more competition by generating a %ot more
pre-bid design development. Owrier should maintain an active
program of research on product development. The architects
should be doing this, but they're not.

Regarding possible future economies:

@ Cost is closely related to complexity. Detroit's "chopped
up" architecture is a reflection of its fragmented programs.
Some other school systems do not have the same territorial
prerogatives defined by departments. 'Detroit has many re-
dundant spaces. The need is for, educational reform.

e Detroit costs are higher because of vandalism, administrative
problems that result in slower approvals, and Equal Employment
Opportunity problems. E.E.O. requirements add at least 10 per-
cert to costs, and this will soon reach 25 to 30 percent.

e Important cost cutting should be done at design stage, Lefore
the owner even sees-the plans; however, architects are not up
on pricing. Budgets are established carelessly and perfunc-
torily by architects. The owner must establish basic cost
paranmeters, ’

4. Responges of Project Architects: v

Only one question about economies was askec of the architects in
this csection because they hacd earlier responded vy several supple-
mental cost-related questions pertaining to industrialization,
systemization, and standardization. (Refer to Sections 1I B,C,D.)
Regarding future cost cutting:

® Tske an objective aprroach to management.




o Expand systemization to the very limit of its possibilities
to save rore money; for example, expand and diversify in-
terior space division subsystem and eliminate nonsystem |
interior masonry walls. ‘

@ Compress early time in committee work and planning, thereby
reducing escalation of construction costs by building sooner.
Planning could be a lot faster if taere were a person who
could make quick decisions on the owner's part, and who
would follow the project all the way from the very begin-
ning to final completion.

-

Cne architect added a caution:

-

° There is too much concern about saving morney and not enough
in producing a ¢uality building that will be good in train-
ing children's minds.

|
5. " Responses of Project Engineers: \

(No questions asked on this topic.)

-

€. Responses of Management Contractor Personnel:

Because these respondents were not inveolved with CSk-1 budgeting,
they were not asked to make econonic comparisons with othii school
projects.. Their suggestions on pOSSible cost cuts were lirited to:
e Revise performance specifications. ,Lighting-ﬁeiling stanc-
ards, for example, are unnecessarily high and too expensive.

e Loadings for structural steel are over-cesigndd. -
® Keguire standardized door sizes and typeé; incluaing
hardwa. . .

o

e Increase systemizatinn, including panelization of masonry.

{ Tt e

o Delete floors from structural soksysteé for better bics
from steel suppliers. .

e Higher guality sash would, in the long run, be mo*e efonov—
Jical from,the standpoint of raintenance.

‘e Frewire electrical service panelcs.
o Reduce design development time.

. ® Use only one architect fcr rultiple prcjects.

Lie 3
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One of the management personnel added:

‘@ Architects are not familiar enough with costs to estimate
accurately; MC should do all estimatirnge.

7. Responses of c<ontractor Representatives:

When asked to compare CSP-1 costs with other schools, nearly every ,
contractor quickly pointed out what they believe to be Detroit's
unique budgetary problenms:

p———

——

e We have to crank more in our Detroit bids for plumbing in-
spectors and Equal Employment Oppe-tunity.

o Contractors bid Detroit work 5 to 10 percent higher because
of all the owner involvement in 1nspections, et cetera,
which reduce proflts.

o All Detroit Board of Educatlon jobs cost more, but that is
because of your 30 or 40 page punch lists.

® I've reviewed Detroit school jobs, and I can't really sug-
gest any way to save money. They certainly aren't gold-
plated in any waye. .

For future work, they had these comments or recommendaticns:

¢ Encourage greater use of bulk bidding and multiple projects.

éavings are to bé\qede

% .
® "I am convinced that total subsystems =- like- cejling and
lighting combined with a#r distribution -~ cost less than
buying the same thing in parts and pieces..

e Detroit's laboé costs are véry high;
primarily in reducing on~site labor.

& Use aluminum conductors, plastic pipe, and plastic conduit
wherever permitted by code.

<
¢ Electrical distrihution centers should be more centéélly
located to reduce wiring costs.

e Owner paid for a lot of plumbing pipe chases in demnuntable
partitions which could hare been reduced with better planning.

¢ Keep structural bay sizes to minimum and keep buiidihg
mcssirq simple. ‘ ’ .

L3
.
1‘ ¢
.

e Get ricd of roof top multi,zone UnitQ, and go to central
.chilled water with variable volume ventilation.-

."
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e Avdbid demolition when altering existing buildings; replace
or cover up,‘rather than repair.
AN
Finally, one contractor's summary comment: e

& Thank God for extras! "Architects! 'omigsions are an impor-
tant supplement to my income. |

]

8. SUMMARY of RESPONSES on REDUCING CONSTRUCTION COSTS:

.Prior sections of this report asked interviewees to evaluate the
financial effect of particular organizational methods. This sec-
tion was viewed as more general and recommendatory. No one claimed
to have simple or easy answers to the problems of rising costs, but
nearly all the comments that emerged were supportive of CSP-1's
diversified approach. A recurring view was that architects like
those who participated in CSP-1 -~ small firms in private practice ==
are unable to maintain close touch with economic trends and are
unable to estimate building costs with assurance. ThefE“IE“E‘strong
feeling -- stated or impied -- that the owner must continue to b& -
muchglnvolved with budgeting, estimating, and cost control. Prob-
ably this is true whether or not the owner provides the services
of an independent cost consultant. :

The owner's role was stressed in at least two additional wayse.
First, several respondents suggested it is the basic buildirg pro-
gramming -- not in the way architects and engineers assemble parts --
that_the most significant cost determinations are made. Seccnd,
the answers from contractors stressed that bujlding in Detroit is
more expensive for particular reasons. Perhaps not all the diffi-
culties can be eliminated; yet the fact remains that it is to the
owner's benefit to attract contractors and, thus to stimulate
competition. In this regard, the responses echoed those cf a
1967-68 study, "Contractor Attitudes on School Construction,"
jointly undertaken by the Detroit Chapter of the American Institute
of Architects and by the Builder's Exchange of Detroit, which pre-
sented recommendations on: 1) inspection procedures, 2) disburse=-
ment of contract funds, 3) construction techniques, 4) bidding
practices, . 5) constructitn documents, 6) cost control. At least
some of the recommendations of that study, which was a major pre-
cursor to CSP, have been carried out, and with apparent success.

&
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CONSTRUCTION SYSTEMS PROGRAM
COST ANALYSIS DATA - JANUARY 1974 UPDATE.

BOYNTON JUNIOR HIGH SCHOOL

ADDITIONS AND ALTERATIONS
AREA OF ADDITION = 54,625 SQ.FT.

" g g -
£ ] a g 3] é Q
e Ha 8 % B &g gk gE 8
Gas = g 2w Q‘S w ™8 as 3o
agd 838 ~Eo8 54,888 5%, 5% 5 g
CATEGORY 1825|2555 | 3858%| 88 | 488=|88| 28 | 588
- Systems Work ) - \ .
S5/1 ‘ 159,000 139,837 - 139,837 +10,450 150,287
S5/2 332,000 293,000 - 293,000 + 7,555 | 300,658
SS/3 ) 86,900 . 108,000 - 108,000 + 2,933 110,933
ss/4 20,000 24,000 - 24,000 + 1,950 25,950
SS/5 200,000 | 151,749) + 112 151,861 + 585 | ’ 152,446
Subtotal 797,900 714,803 ] 716,698 113.08 | +23,576 740,274
Substructure (inclin BW 77,000 77,000 - 77,000! 1.411+ 3,689 80,689
Nonsystems Work - ‘ . ' N
BW 593,000 539,694 | 659,000] -75,789| 583,211/10:68 | +14,159 597,370
MW \ 174,187{=" 164,000 | ;232,600 =10;605| . 221,995| 4.06 | + 5,168 | - 227,163
EW . 109,250 119,000 ' 165,6551 =-11,130 954,525| 2.83 | + 3,220 157, 745
Subtotal | . 876,437| 822,694 |1,057,255] -97,524] 959,731|17.57| +22,547 982,278
CUMULATIVE TOTAL ! 1,674,337 1,614,497 | 1,753,429132.06 | +49,;812 1,803,241
Alterations - ’ -
BW 228,000| 233,453 | 230,000 -79,806| 150,194 - 1,470 148,724 - -8
MW 48,000{ 45,000 57,900| -17,861| 40,039 - 1,781 38,258
EW 34,000 63,070 49,000| - 9,903 39,297 + 2,982 42,275
Subtotal | 310,000] 341,453 | _ 336,900]-107,370] 229,530 - 269 229,261
CUMULATIVE TOTAL | 1,984,337!11,955,950 1,982,959 +49,543 2,032,502
Suppl.Equip. ° ,
SEW 113,500 | 108,627 - 108,627 - 3,204 105,423 ,
FSW 16,000 !’ 13,650 - 13,650 - 13,650.
Subtotal | 150,000! 129,500 | 122,277 - 122,271 - 3,204 119,073
Site Devel. - - .
Contract 50,000! 96,000 81,000 =-8,585| 72,415 - 760 71,655
CUMULATIVE TOTAL | 2,184,327!2,181,450 ! 2,177,651 +45,579 2,223,230
Bd. of Ed. 50,000 75,000 75,000 75,000 18,629
Site Subtotal (100,000} (171,000 (156,000) (147,419 (90,284
Prof. Fees 130,000| 130,000 129,600 + 2,173 131,773
Furniture ™ 175,900 175,900 175,900 155,141
Miscellaneous U s .
Survey/Tests/ (21,500 ,
Permits/PLC 80,000 80,000 80,000 (,19',179); 40,680
Const.lMgt/ (58,638
Security - / 54,000 » 75,000 (17,208 75,846
Site Acquisition 500,000 500,000 .500,000f ~ 475,000
‘Contingency 179,763 103,650 86,849 179,701
TOTAL | 3,300,00013,300,000 3,300,000 3,300,00u
' iSurveys 1Cost figures corrected for building viork {BW) on

Boynton Addition. Other costs as computed in 1972
and reported in '"An Assessment of the Detroit . :
Public Schools Construction Systems Programe"

Temporary Heat '
Construction Mot.
Security
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CONSTRUCTION SYSTEMS PROGRAM
€OST ANALYSI° DATA - JANUARY 1974 UPDATE

* "CERVENY JUNIOR HIGH. SCHOOL

ADDITION AND ALTERATIONS
AREA OF ADDITION = 74,600 SQ.FT.

- o g -
0 3]
' z .8 g8 8 8 gE o
. h a8 - 8 & 3 8 & 80 fi“ 335 g o
= £ W O 5 Q. [B] 3]
O ﬁ § (=] = é [O] [a S é [B] s [&] Ll) 10
HEH ‘:x:g»-q 52 O* 34 . 55[20 H% N B %i—t
: 0Z5| 2255 | 3588 S8 | 4858383 88 58
CATEGORY | ]an‘” 5&‘&’ umm' < Q. | ZU&'UW! < O I 508
' Systems Work , G ; ’ R i
Ss/1 224,500 ) 178,425 - 178,425 - . 178,425
Ss/2 , 440,000 347,000 - 347,000 + 5,452 352,452
Ss/3 121,300 179,364 - 7l 179,364 -12,230 167,134
ss/4 32,000 | 34,370 - - 34,570 +15,880 50,250
SS/5 320,000 188,602 + 8,2051 196,807 - 196 ,807 1
Subtotal | 4,137,8001 936,278 | o “ 1 935,966112.55l+ 9,102 |~ 945,06& 1
Substructure (Gnclin BW 93,816 93,816 - 93,816 1.26|+ 2,897 | 96,713
Nonsystems Work | . - : ’ ' 1
BW 806,200| 737,688 543,380} +21,000( 564,380| 7.57|+35,815 600,195
M 200,000{ 309,172 3o3,4oo-~+32 333| 335,433| 4.50|+ 4,565 339,998
EW ' 200,000} 232,560 I* 83,6981 + 8,365] 192,06312.57l+ 5,535 197,598 .
Subtotal | 4,206,20011,299,420 11,030,1781 +61, 69811,091,876!14.643445,915 11,137,791 i
CUMULATIVE TOTAL | 2,344,00012,329,514 ! | 12,121,658128.451+57,914 | 2,179,572
Alterations ] . ] '“ ’ |
BW . 225,000| 184,184 | 229,500| +62,000| 291,500f, + 8,745 300,245 |
Md - . 175,000 61,295 |- 100,700| + 750 101,450 +10,580 112,030
EW - 50,000 19,100 47,1721 +38,646 86,018 + 5,790 91,808 1
G Suktotal | 1350,0001 284,579 T 377,3721+101,596! 478,9681 1+25,115 | 504,083
- CUMHLATIVE TOTAL | 2,694,10012,614,003 | R 12,600,626 | 1+83,029 | 2,683,655 i
Suppl. Equip. R )
SEW.. : 85,000 96,076 89 397[+ 28,113 117,500 + 100 117,600
FSW (Bd.share) 15,0001 148,010 16,2001+123,0001 139,200 + 185 139,385
Subtotpl}“ 100.00n1 244,086 | 105,5871+151,1131 256,7007 - l+ 285 256,985
Site Devel. v v |
»~ Contract F 75,000 71,662 82,0001+ 31,124! 113,124 - 500 / 112,624
CUMULATIVE TOTAL ! 2,869,00012,929,R49 | 12,970,450 1+82,814 | 13,053,264
Bd. of Ed. -- 60,000 60,000}~ 60,000 .- 50,512
Site dev.Total (75,000 (131,662); (142,000) . (113,124) (163,136)
Prof. Fees | 163,000 “167,300 . 169,333 +12,646 181,979 1
Furniture 191,400 191,400 191,400 188,420 |
Miscellaneous B s ,1
::i;;{éf;iéS/ 80,000 80,000 » 80,000 é;i:ggg% 46,971
Const.Mgt./ . * ° (62,419
Security - 54,000 75,000 (8,231 70,650 |
- Site Acquisition - - ] - - |
" Contingency " 196,6004 128,459 ‘118,217 ) 12,604
‘ TOTAL | 3,500,00013,611,000%! i 13,604,400 ! 173,604,400 1
- ' . - : ‘
tSur:vc-:vys . - . * Includes $111,000 for 75% of FSW estimate |
. cTemporary Heat e * Includes $104,400 grant for 75% of FSW cost i}
. LLonstruction Mgt. 1 Costs as computed in 1972 prior to occupancy |
Security and reported in "An Assessment of the Detroit 1
. v . Public Schools Constructicn Systems Progeam' |
|
105 . “
|

- o —
N




. COOLEY ADDITION COST ANALYSIS

i

-

’
[

D]
00,000

PR
100,002
R ere)
750, G

190, O
PRSI CR
& G T
50,0
A
550,500
650,030 .
800,000
650,000
900,000
30,000
1,000,000
1,050,000
1,100,000
1,180,000
'

[N

ST

SYSTEMS

‘ x
o5 #1 STRCTURLeesessssscccascnxses ' ' ? ? 7 _‘l l I

4y 8 ATPUSINIREsceceqcccccccccccss

——

?

55 W) LIGHTING/CEILIMGeeesesacenane .
SS #5 VDXTICAL SKINseceseesoosssese -
NON -SYSTEMS
S o
] p—— -

bum,nxx: WORKeesesscssasacsaasanvass

HECHANICAL MCRKesececsoscsnccesances

ELECTRICAL WORKeseooosssasaxcsascee =~

ALTERATIONS

BITALDING WCRKeessseessssscearrantsss . ' .

KOOWGCAL VORKosesnss senssesasesses '—-j-—rl l ’”3\(“ .

LLECTRICAL WORKesesessscssssssanasse ™

MISCELLANEOUS

SUTP. DAUIPADNT eeeeessssesasnanasans o

CONTRACT SITE WCRKesnseassssasnvanese

- ; - ” - -
2. OF (0. SITE MRKe.sooovaerssenes é - 4 .
B
}

PROPESSIOHAY FELSccvescosnscavacesse
\

‘1!“_

ZURMIIURE cesseeccsvvssscnsancsassces

~ "
SURVEY, TISTS, PIRATS, Pllececeses ]
-
COUSTRe MARAGDUINTcoeecsscannasrases ) .
| : A
N . i A

TDOORAKY HIATscocesssccssssfoasence E
=

SZCIMI T  ceensnocncacssscssnnanssione

SITE ACQUISITIONsceowsernscnsnasssse - .

S R DA D W .
y
. ' ‘ ~
‘ > % 3 w0 T 2 s 23 & 2 R 3 & b 2
o SUBSTRUCTIRE L3/IMATES DNCLUDED IN L A T T 3‘ ¢ s ? $ f:: 3 2 % g ¢ % 8
D S I B :

NOK= SYSTDY BUTLOING WORK PR S T S A A T TR N 2 % 2 § % §‘ §- §. A
- - - It

b FIXAL FIGUPLD REPRESDNT MOW-SYSTIN
PUTLOING WK AND SUUSTRUCTLRL

¢ ACOITIONAL DPINOITURES NOT INCLUDED
IN CONTINGRNCY

INSURANCE- 54956
FUBLIC ADRESS & TV 32,611
COORDINATION & SUPIRVISION 57,364
T0I1LETS 750
TDRCE & SIGKS 2,50 > «
oy TsoaTE 8 SOHIOULING 9,284 .
W woosr LT . .

ERIC

Aruitoxt provided by Eic:




.-.ucm)ﬁ;w RESOUTION TF3T (HART

IR

af b

IC

E

RO A v 7ext provided by R




o T : . s . .
. . . . .
: ~ . : “ ) »
T u - ¢ ! ] L
. ATONSTRUCTION SYSTEMS PROGRAM . e
TN, e cos'r ANALYSIS DATA - JAWARY 1974 UPDATE , = ~ : ¢ . ‘
. A ,
| @"QOOLEY SENIOR HIGH SLHOOL R y
‘ ADDITIONS AND ALTERATIONS - -
. . °  AREA OF ADDITION = 105,000, SQ.FT. ' - -
» " 8 -
' - ~ < Q -
[2 0 ) [_‘IE') Q ) oo =
AT o B! . 8 o
S, 3 A q u a 8 é & & o' e )
e . : a5 a SS9 Ba 20 . @ ...
- - % o32F B.f f 4. 88 Bagty A9 5,
* “ 8 y N 8 (O § TN B 3 .
. O .. 5%:—« 53:—« Eoﬁ Sd eEH K3 3 a .25
carzoory, oo | TH24 2¢58|38EE| 9% J4ESE|SE] 28 | 5%
JAystems WOrk’ . . , ' . B w2 = -
"Ss/1 .. 324,000 318,726 - 318,726 - 318,726
SS/2 680,000 525,000 -, I» 525\000)." |+ 23,077 548,077
SS/3 . | ‘207,800 284,219 - [ 284,219 + 19,968. |y 288,187
SS/4 L 97,000 106,500 - . 106,600 L+ 19, 81.5 ) 126,415
SS/5 o 175, 100 137,641+ 20,7131 158,354 + 80 158,434
Subtotal 1,483,80014,392, 765 | 11,392,899 13.26l+..46‘,940 1,439,839
.+ Substructure’ (fﬂ‘cl.in Bw| 166,668 166,668 - 166,668 | 1.59|+ 2,895 169,563
Nonsystems Work * Iy , 1 e
. 8W . 1"1,104,662| 976,432 905,141| - 5,090f 900,051} 8.57|+ 23, 510 923 561
MW 374,019 509,798 | 553,900} - 9,092 _544,808| 5.19[+ 23, 930 | 568,738
EW 112,934 147,157 290,428 - 7,6251 282.8031 2.681+ 5,265 238,068
§ Subtotal ' 1,591,615! 1, 633’ 387 11,749, 469! -21 807!‘1L727 662116.45/+ 52.705 | ‘1.780',367
CUMULATIVE’TOTALT3,0%,4‘15[3,‘19’2,820 ~13,287,229131.301+102,540 | 3,389,769
Alterations L . « | =, ’
-~ BW_- 462,000 (605,595){. 454,000(- 82,438 371,562 + 12;675 384,237
MW, , 68,000{ (177,760)| 236,800|-124,000| 112,800 ;g; 2,850 109,950
EW 70,000! . (226,462} 197,9541- 76,576 121,378 + 16,290 137,668
Subtotal | 600, oooT 009,817% 888,7541-283,0141 605,740 LI+ 26,115 | 631,855
CUMULATIVE TOTAL | 3,675 418|3,842,820’ ] 13,892,969 - l+‘1284655 | .4,021,624
Suppl.Equip. v L a . ,
SEW v 248,359 - 248,359 + 1,720~ 250,079
FSw : - 160,750 - 160,750+°  .I=  -880 159,870
Subtotal T 494,9001 494,900 | ] i 409,109 Y 840 | 409,949
Site devel, i o . . h . . > .
. Contract ™’ 151,815! 255,416 238,1681- 74,4991 ' 163,719 + 5,200 168,919
CUMULATIVE TOTAL | 4,322, 13()T4,593,136 ! | 14,465,79771"* l+134,695 14,600,492
Bd., of Ed. j - 80,000 80,000 ] . 80,000f | 78,000
Site dev,Total . (151,815 €335,416)| (318,168) ¢243,719) v L0 |, (286,919
Prof. Fees I 241,000 255,500 .- 249,393 + 20,441 | 269,834
Furniture -4717,350| 477,350 . 477,350 A 494,110
Miscellaneous - * . . B ) , 3 ] . '
fg;i{ggigs/ 150,000 100,006 | . 100,000 7 ‘zgi gég;z 125,287
Const.Mgt./ y . e | (70,999 . ]
Security . - 547000 y 75,000 o * (10, 252)x 51,251
Site Acquisition 200,000{ 500,000" .| 500,000 o 375,000
Contingency 309,520/ 140,014 252,480 / 176,026
) TOTAL | 6,200,000'@200,0‘00 I L .Is,zoo,‘ao—of ! { 6,200,000
Ssurveys 'Alteration work \dll’:ect.ed to be reduced in cost to$650,000
g::z:;aiiigsa;gt. Costs as compu{'.ed in ”1972 prior to occupancy
. *Security afld reported 4n "An Assessmént of the Detroit
F . Public 'Schools Construction Systems Program."
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> Systems Work ’ GllB K -
" ss/1 136 4500 91,416 - 91,416 | .. - 91,416
.- S8/2 28450001" .’ 284,000 - 284,000 \ 1+ 3,662 287,662 °
., 58/3 , 100,00Q 138,900 -~ *138,900 +-2,559 141,459
. 5504 " -[*. 22,000 , 37,287 - - | 37,287 ¥ +10,596 47‘8@3
) ss’/§ N 170,000 141,220 | + 9,130] 150,350 - 689 149,661 ° .
N Subtotal | ' 716,500!* 701,556 . 701,953 [15.95] +16,128 718,081 -
.« Substructure incLin BW| 93,426 69,646 | +23,780| = 93,426 2.13| + 3,325 96,751 *
’. Nonsystems Work™ ..
"7 Bie ° 406,500| 435,187{ 347,379 | -39,586| 308,393| 7.01| +34,570 -342,963°
MW 118,500{ 132,006 .161,0b0| - 2,467| 158,133| 3.59| + 6,620 164,753
EW ‘ 78,500/ + 99,000 145,569 | - 2,070] 143,499| 3.26| +16,380 159,879
Subtotal 603,500/ 666,187 654,548 | ~44,523] 610,025{13.86{ +57,570 667,595
CUMUBATIVE TOTAL | 1,320,00011,461,569 ' . 1,405,404 131.94! +77,023 '1148??)427
Alterations’ . I . o .
. BW .| 299,750 247,257| 232,000 | +14,477| 246,477 + 6,70 253,217
—_— M 88,800 87,500 81,000 | -13,412 67,588 + 1,970 69,558
EW 59,2001 64,000 «33,800 | +16,150 49,95C 218,340 68,290
Subtotal 447,7501 108,757 +346,R00 1 +17,2151 364,015]. +27,050 391,065¢1
CUFMULATIVE TOTAL | 1,767,75071,860,%26 | o 1,769,419 . +104,073 | 1,873,492/"
i, ;SUEE]_'.EE ! E° ' 1’ -~ ? ) LA ‘1\ ) e E., e ' B
. SEW ) i(«' 159,600 |.” 414,961+ - ' 114,961 + 6,570, 121,531
' FSw ) 16,0000 « 14,900  +« ' 14,900| . [ - 14,900 -
r Suhtotal 175,0001 > ,175,000 129,861 e | 129,861 + 6,570 136,431
Site Devel. ;. * N N A ~ }
Contract 45,0001 *-55.734 | 44,000 - 6,4001 37,600 -+ 6,650 ] 44,250
. CUMILATIVE TOTAL | 1,087 .75012,001,060 1" g -+ . 11,936,880 +117,293 | 2,054,173
Bd. of EdS 705,Q00[  40Q;000 100,000 | + 5,000 105,000 ° 19,210
. Site dew Total | (150, 000) (455,734%_ (144,000)| {142,600 . > (63,460
Prof. Fées i, "125,500- i~ 116,610 + 13,730, 132,340
Furniture . 213 oo < 213,000 1. 213,000 | . ‘| * 210,716
Miscellaneous .- - , . 7 T
Survey/Tests/ | cant 3 ) p - (44,73
. Permits/PLC 807000: 180,000 . . 80,000 (13’,665; 56,402
* ™ Cohst.Mgt. - . T . ' . (58,389
Securits > - 54,000 : 75,000 (10,237¢| 681620
- Site Acquisition 300,00¢:| 300,000 < 3oo 000, 360,103
Contingency Y 294,950 1'%6 440 % 273 5'10 : 196,436 -
il TOTAL | 3 1ooJooml’s 100,000 | [ 3,100,000 - 3,100,000
. N ,: , * . . ‘
. s urveys CLET ’ 1Césts as computed in 1872 prior to occupancy

emporary Heat
xCohstrucf,ion Mgt.
Security

*

‘and reporteq in "An Assessment of the Detroit
Public Schools Const:uction Systems Program."
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. 1. Backg:ound' . . : | . N ‘ .,; o ’ :

.i. Representative Questions&

the eqonomles derlvatlve from competltion are dependeht on getthg
propasale from a number of qualifled bidders., CSP planners’ kneyw N
from past-experience, reinforced by emphatlc consultant recommenda-
tions, that Detroit needed’'to make a special effart to attract
competent corttractors. Because money’ is the lubricant to keep
construction running smoothly, the CSP-1 subsystem speci ;catlons

- contained certain 1nnovat1ve clauses (General Conditiongs, Articles .
32.1-4) that requ1re the "ovner to pay approved payment rEque . o
"promptly or be pepalized by paying the contractor cl ant an addi~ )
tional amount’ of interest on the sum of the certlﬁx te, based.on .
the then current\prlme bank %ﬁndlng rate. Careful“r ords of . .
csP-1 payment processing have documénted thatosteas weré acceler- . )
"ated over conventlonglly-bld prior projects. This fact was perhaps

-

.obscured by the multlpllcity of ~contracts and, in the case of )
several contractors, dxsputes over completloﬁ of work. for the - . :

.final payment request.. . - . ‘ :
C3B was also 1nterested in usinc monev as a stlmulgnt for 1mproved
contractor performance. Addendum No..l, VScheduIing,Requ1rements"
includes "Paymert Incentives" (Article ‘A1.14) to reduce retainage
of constructloﬁ funds to 3 pércent rom\the’traditional 10 ‘pezcent..
Fu.theg, the following section titled “Assessment for Relinquent.
wOrx" (Article_A1.15) prescrxbes a penclty of $300 per day to be
pald by each contractor for failure to comply with the publish
~'Project Schedule," 1f the™delay is his responsibility. Such ad—
)usthents to pay, requests were joint décisions of the management
contractor and the scheduling consultant, agLeed to by archifect
and owner. A review of USP payment certificates reveals tha¥ the
'eward .of reduced retainage was exten51vely used the per .diem

penalty was rarely applied. ,
N .
] . - . ) " e
a . -

a. How did the payment procedufes us%d by the Detroit Public )

. Schools for the 'CspP-1 projects compare in speed and effi- >

- ciency with typical prior pr o]ects, and ‘'what suggest;ons K v
" have you for'improving procedures? %

b. A system of Denaltles (per diem charges of $300/day) and .
rewards (rgtalnage neduced to 3, percent) was used- to en-
.courgge contractors to berform. How successful was this
argangement? e, : N
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3. Responses of Owner Administrators% Staif & Consultant
Every berson who answergd these questions spoke with praise. . «
Yooy s . v

9

‘o iPayment procedures very much an 1mprovement on CSP-l.
e . - N Sk
¢ Improved with CSP.- The old way*of holding money- simply

v, freduced the competition, and we pay for, 1tgwhetherﬁﬂi/)kf
. it or not. .. r, o= v
R RO NN ¢
°. Penalty tlause, although little used on CSPxi, did accel& i
X Yrate at least one very 1mportant contractor. e §
a R T 4 V4 (" . .:.'
¢ Bonus system works. Peopie‘really;dngShatl “5 :
N ) 'f- "t - - . . . :"
- ~The only qualification wasaﬁout the basic premise: e,
N e P - L B . )

o Most of the crying by contractors about ‘Detroitts slow.
payments is not valid. If they Yet the work done, théy :
' are paid w1th1n\a .few days.} - N
1 4 . N

» 1 \,
.

Recommendations for future action included:*’” - ! e
b4 ’ .

” v, [
1“

- e+ It would be agequate<to have contractors send payment re-,
quests directl to\architeqts, with only a record copy
going to MCy however, to make this work, architects would

[N

Bsp-1.

Kowo

-

1

. .need to be up on scheduling_petter than they were with

* . ’

PR

" e PFenalties should be proportional to contract size and *
) urgency, but* emphasis should not be ounitive. We should —
o ‘try zero retainage for contractors on»schedule.{ -

(‘" : g [ * )

A bonus syst.m-{?r early comoletion should be started. )
0, " Certain phases of -work are cr1tical to schedule, and they
should carry headler penaltles ‘for lateness.
« 4
e If we had & bondec manaoement company, we could let them
handle dlsbursement of ‘funds and need haVe very little in-
volvement by owner in accountin§.

3 N
- - b
.

- L
3 1}

4. Responses ‘of Pro;ect Architects: \- .

Seyveral commented-they lacked experxence to make 2 comparlson é}
prior payment procedures. Of those who replied, reactions were
mixed: : . . .

-

. S
1] v

o CSp-1 payment{grocedures impgoved.
quickly through

Requests moved more’
Board of Education offices. o

ST
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" e No particutar improvemeént; CSP~1 at disadvantage because )
of muleplicxty of gontracts. R ‘

L4
.

-

e 'No problems"for architects. ~* ' 7
e, It may-have heen faster, but it was more dlfflcult because
" 2.4’  payment requests went. t6 tWo more. offices (MC apd CSPL.
R — N .
o} Systemlworkeqf Three hundred dollar a day penaktﬁ‘was
<~ , enough to stimulate getting jeb done. * . ,' . -‘;

-e

e 'Reduced retainage 'worked well. _Penalties worked somewhat,
but ‘needed more pushfby MC. R oo O

kN
. ® JSystem of penalties and rewards did ‘riot seem to worH*/ery «
~ *effectively;. more attentlon and eneryy needéd by MC..

e
« - ! »

Recommendatlons for po&sible future'lmprovements were. ) R

4 -

faster—-if pay,_ requests channeled only through architects,s
bypassing MC. ) .
' L d
L t

° Owner could -issue a monthly amount of money to MC and let :

. him 1ssue payments’ dlrectly to contractors. . -

. r' . A S ; .
: o ‘ge need to link level.of pay,requests more closely with - %7
ork performed. "Front end loading"” is generally practiced

and accepted at every level of the ndustry; .

9 " Real answer is for owner ‘to be,more selectlve with®contrac~ e
tors, and to ban from future work those who do not—perform.

.
- . L2 \ *

o Wi h.exeeptlon of final payment request, I would recommend
zero retalinage if contructor is aheadof schedule.’

- . N R Y.

P - .
S. . Responses of Project Engineers:,

¢ Pay procedures /were better and quicker than a normal/SOb.
. - VO
® Procedures worked well; allethe steps taken were needéd.
- . - d ' -
¢ There was'improvement in spayi procedures on CSP-1, raccording
- *to what I've heard of Board of nducation's poor, réputation

in"this r~gard.. . « . P -~ .
b ’ 1174 ‘ . " . :
“AM Ty /
. ,k_" 1hat
\ ) ~ N ' -'L! [

@ CSP+1 procedures worked wells but~could have been even '(\vé

(No questions asked on thi's tdpic.) - ) . ﬁ_ e '
oo ¥ ' . 0 ' . ¢ | . 4 . :
6" Resgonses of Management Contractor Personnel: e e
P
* Although not experienged to compare prior precedures of the owner,
they,evaluated results from general knowledgeﬁJ L v
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. #
. q#. Many contractors will not bid Detroit work because of

reputation for slow payment and indecision. '’ Al
- . @ Only one architect did painstaking job of checking pay .
Y requ8§f5- R . ‘.,‘

e Most of slaw handling of payments was because of infighting
between MC and- $cheduling consultant.

1
N €

N ° SOmntimes contractors went around MC directly to architects.
5 L - .. I admit we caused some problems with delays, but we belatedly
v . - . assumed more responsibility. -

\ - . ) *
‘gegarding penaltiesvand rewards,‘responses were contradictory:

] »

{ L Penalty and reward system worked, but was not handled in'* .
. fair or uniform way . v
B ‘ . 2
. , @ Fenalty and reward system did not work because these contracts"

were too small; need more leverage of bigger contracts.
. © System did work ultimately; should have started\sooner;‘

e System has merit, but owner pays more for it. .-

. ® © Penalty and. reward system somewhat disappointiﬁg, you do not
. get performance by threatening ‘someone.
. - o Increasing retainage does work in getting contracters to . '
: perform. - - \ . . a
2’
~ ‘Recommendations were: - : . - ' 0
‘ , .- ® Could.therea be a fingncial penalty imposed on architect or .
. . * MC for failure to progess pay reguests promptly? -7
' ® Provide for prompt payment to contractors for complete shop
drawings. For pre-enginehred subsystgms, retainage should
'be applied to design and *shop drawing phases of contractors'
. , work. This.might'Encourage better interfacihg. ' )
a This last item involves industry participation in design, a copic
. considered more completely-in Sections III'C & D, where similaf
Coy suggestions appedr. / * g
g B v { * \ ) ‘}\ .
S 7, Rﬁsponses of ContracEor‘Representatives. ; ' :
* h-”"\-\
Predictably, contractors had strong opinions on n the. topic of being
]
paid (qr not paid) for their services:
v ,? . o - TTT—
, s . ‘e Payment procedures were very good and very attractive on CSP-i.‘
) ®  Process was pretty good;“Detroit is OKI -
. . -, ] . N
1 : ‘ o
. Q e 118 ° -, 2 B L
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. © sPay precedérés;of own,er were OK ~- except for that harren-

Nearly all persons who replied tq these questions had praise for
the efforts of CSP in handling cons;u.uctlon-related money matters
exped.ntl.ously. The owner's Jrdup were pleased, perhaps because. *

" they know betrer than others what had. occurred previously. Of par-

ticular s,ignlflcance -- since it -is they! who wait for the money --
vas the extremely favorable contractor reactlon. Part of this is
attributable to former subcontractors or. SUppllElS enjoying their -
prime contractor status, dand not having to w§lf for:a general

@ .
v  doud final Qayment~ In that regard, CSP was no better tFan < (’,
’ other ‘work. . . . o
./* . - ‘q . . . o sy :{
e There was improvement on CSP.t Only problem was.in.tie-up 52 ..
of paperwork a,t MC's office. Ko ¥ £ N o T ¢
. M . P
° o -
o’ Money talks. Whoever controls paypent contro‘ls Job.‘ Mcgl . -~
» had,all the authorlty they needed to cgordinaf.e work,\but N~ o%
they didn't use 1t.. o . v <
~ By ‘l % - .\ . . . -y . (A »
ST 7. ', RO I
e It should be defined in contract dostents‘, fiow and whén, =
- pay requests wa.ll be handlede 7.,/ . -, .- TSTe PR
. S \.( ~ " |- » ‘\ .
. “Several s‘ressed the important relationship. between payrgent end,' , Ve
economy, of -..onstructlon. L, . ot ‘ . -~
. A, . . -‘; , R : AR
Q X < i LIV RS 5
e Prompt paynent ‘has a very* impdrtant bearlng oh the pr1c1ng LS ~
of a project. . “ RO N
’ ° T N 'T\' P £ o '
‘@ CSP procedures were excellert, We do not bid work for slow *° '
payers. After we got adjusted to the routme there was ho
M problem. “ oo . PO ) o .
. \ . R s’ % - ) - ~ . ‘ .
L (‘Sr an “improvement. oh a future JOb we .would b1d more L
favorably.if -we knew oavments would-be handled as qu,).chy. .
They were generally satlsfled with the’ 1nducements. . o y
. N 'Y T B “
e Pénalties and revargds worked for CsP, byt. penaltl.es vere -
inadequately enforced. :~ I, .
“ . ’ ’ «
¢ e System worked well,; reduced. retalna_ge good, . -, . '
. e Sy.-,tem worked well, except we don't } }ce threats &f penal% \
.tLes.serioasly."I don't t_hlnk anybo ever prosecuted.a .
opnalty successfully. ;- R - .
. < N ',s ' -
. e Detrdit rctamage pay'nent policies more ‘than generous. Cnly v
problem was in getting paperwork through*arch;tect's of‘flces. :
¢. SUMMARY of RESPONSES .on DIRECTING PAYMENTS : ? . .
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~ contractor! § "largess. Architects haa a

multipli city of contracts (12 separate prime contracGE’on .each

reading seems to reveal most objections perE i

schoul) and the at “endant'paperwork. There were other -criticisms
of the pro<e551ng.sequence (contractor to MC to architect to CSP)
before the approved .ayment requests actually/;eached ‘the owner's

business’ and accounting office. ny

In a multi-nrOJect pnogran with multiple cgntractb not everyone -
‘can 'know everything that is going on. Therefore, some of the re-
plies on penaltiqs andfrewards appear more contradictory than they
are. ‘One contractor may, in fact, have had a tatally different -
experienée from another. The fact that the overall work was com-.
piet%p on ‘time WQuld seem to in&icate the success of the protess.
Howéber, explaining why is more complex. Attracting geod contrac-
tors -- and rlewarding their efforts -- seems vital. The effect of
penalialng poor contractors, which was done very.little on CSP-1,
is less clear. It is s.gnificant that not only the management
contractor personnel but some contractor representatives recormmend
more diligent enforcement of penalties. Throughout most of the
responses there is recognition of the need for stronger &ontrol of
construction administration. .

-

~
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‘A CQNTfiAanG for MANAGEMENT SERVICES:  * .-

« LY
’
Pl

. ..
” . of -

hatkground' :

te

. For Detrqit school ’ "as for many othei institutional owners, the

historic pattern had been for ownerts staff and architeqts to
provide contractfors with’ very extensive off-site supportc (expedit-
ing, approvals, et cetera) and on-site supervisic, during the_con- '
struction. Although such activ1ty may not hxve_ been labeled {
“management," that is, in fact, .what mueh of it. was.  As explained
in the .introduction of this report, these procedunes in Detroit .
had grown increa51ngly slpw and cumbersome. Prior to CSP-1, a .ew
schqol districts in Michigan and elsewhere had, with'.apparent
success, consolidated some of these diverse responsibilities under
what they termad "construction management" (CM). Sucn services
cover a\gréagkrange of options and must be defineg for the needs
of each indivicual project. In addition to’‘on-site supervision,
CM may include: 1) design participation, such as material selec-
tion; 2) scheduling; 3) budgeting and estimating; 4). coordina-
tion of 1nspections, tests, permits; , 5) laborsnegotiations over.
jurisdictional disputes; 6) the broad categery of ""paperwork™
related to process1ng shop drawings, payment requests, progress °
reports, job-site records, et cetera.

)
Although C5F had from its inception proposed,to "early bid" sub-
systems, the plan was to assign the approved subsy tem contractors
to, a general contractor who would have "an overall jcoordinative .
nanagerial respons1bility." Suljsequently, it was decided to
experiment with'a different type of arrangement similar to 'con-
struction management.! However, because the propesed services
were to be limited both in scope and duration, a s ightly dif-
ferent name was selected: management contractor (MC). As it
evolved, censtruction phase responsibilities were shared by the
owner (represented prlgarlly by the ccnstruction coordinator), by
an independent scheduling consultant, and by a firm (management .
contractor) designated to provide continuous on<site field super-
vision, expediting and coordination. After cons1der1ng a number
of candidates for the latter role, Letroit selected: 8 firm that
was a new subsiciary of an established general contractor organiza-
tion. On-site construction was just beginning and so the problems
were practical and immediate. “The MC was paid on the basis of a
negotiated lump sum professional fee. The role was unfamiliar for
everyone involved, and the follewing section is an attempt to probe
howallparticipants responded to the new player on thebuilding team.

.

2

2. Representative Questions: L N

a. How successful or unsuccessful was the management con-
tractor arrangement used for CSP-1 schools, and hoy mighf
it be inproved? .o
. %‘:

123
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b. Would you expand or alter the managenent contractor respon-'
sibilities, or would ypu retommend earlier involvement 1A

design and scheduling phases? D o
3. Responses of Owner Administra* Grg, StafflA& ‘Consultants:, :
The arrangements were'praised by a si zeable majority. .
e Overall management good. o TN . -
. . N ) 7 \\ . . N ;u.i
o MC did very well. I - J
‘e Fewer crises usiﬂg MC. o ’ . -
‘e On a multi-project prégram, MC can alleviate arguments y v
\ between architects . .
There were two dissents: - o . .
“ 4 e * ' .
& 'MC perfe-mance went very badly; they were not prepared for
. natureé of the task..
e Outside-management not desirable; owner's own in-house team
should be developede.
Although most respondents endorsed the management of C$P-1, nearly '
+ everyone had auxiliary opinions and.’>r recomméndations for improve-
~ant. The-most common were in regard to start-up time: . )
o FC *should be expediter for delivery; shdulé be hired early --
certainly by time subsystems are designated.
o NC should be hired by time architectsbggins design._ . :
_e Should stdrt early to get imwolved in code problems amd-- __
. scheduling. . T y

Despite virtually unenimous agreement that the MC should begin work

.

sooner, there was a wide range’ in ideas.on scope of management duties.

© We would have been better off to have included responsibili-
ties for scheduling and cost estimating; and to have had less.
field supervision from owner's staff. .

@ Responsibilities should include desijn review zad scheduling
and such "General Conditions" items as clean-’ip and ‘security.

© MC should be given greater financial freedom and ijuthority;
should save discretionary funds, with bi-weekly review by.
owner.
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™ .
1
nlthough most respendents saw need for expanced and early'manage—',
ment services, they gave totally contradlctory recommendations as
to who should prov1de them: ‘ ’

@ An architect could provide the same service. R e .

v PR

e Dominant role in. directing project must remain with'afchitect. .

e None of the archltects had knowledge and experlence neces- '
sary for MC respon51bllit1es.' . ' )
& Architects do not have the knowledgeabie construction field
superintendents who are needed. R ) . .

e CGwner could do MC job better. . : oo

e Owner not capable of providing NC services; nonethelegs,
v190fous owner part1c1pat10n is very 1mpurtant.

e ‘e should consider’ use 'of a natlonally-successful gcnstruc- - —_
tion managerent firm. ° . )

Several respondents concluded their obsezvations with variations
of the feollowing reconmenddtlon. ‘ !

. & Choose FC on basis nf“quallflcatibnf\-- not cost - and,
keep hin lndependent and frec of polltlcal pressures.

.
'l N
. .
. “.? 5 ‘ N

4. Responses ‘of Project Architects:

A slight majdpity expressed dissatisfactions with the FC arrangement:
‘e Use of MC counterproductive -- a hust! Just andther conduit
for' paperwork which increased the cost and time of dplng

-bu51ness for us.
l", . ' * »

e }C not very,successful; resnonsibilities not clearly defined. .
'o‘ Underlying assumption +s that paying a contractor a "prOtE’-
sicnal fee" is going to make hin honest' the implications

are, insulting to ccntractors.
however, there were also more sanguine views: \:\
|
|

° xecessary for a multi-project program. . ' \
o ndvantage &f M€ is that he is more obJectlve and independent.
it's a better arrangement than .having a general contractar.
who is primarily concerned viith his own financial venture.
~lso, advgntageous in attracting gome other types of bidders

vho go not like being a551gned to a generalk contraetor.
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'?owever, one summ?rlzed:

A

e total process of construction.

cing haV1n§ the NC on the job earlier fhan on Cs5P-1.

t -
. ’

bome archltects who felt the1r author'ity was diluted by use of MC
want to expand their role:. &
' I > .

LY ; [y

Ue can do it -~.arid have done i¥.

¥ . . .

@ ‘Most architects:could and should be_ able to provide NC

serV1ces as well as scheduling and cost consultation. ‘

.

b

. nhen specifically asked about taking on the MC tasks, two architects

bacPed off, saying: ) .
! K < .. . '
. Architect could do it if he hired;SpeciaJists.
ar
K ® We couId not prov1de MC services, nor could many archltec\,s°

4 “

. [}
.

° nrchitect has to change -his role to- get more involved in .
Management services are com-
ing.~ In the future, drawings may be incidental.because, if
you're ggared into 'systems," all the prellmlnary thinking-
has gone intg schematics. Architect's work may.be 10 percent
drawings ahd 90 jpercent ‘management. - A B
, : . .
‘Despite the reservatlons of certain architects apout the advantages
of having a nanagenent contractor, they were unanimous in recommend-
. Other recom-

*

rendations == many of them contradlctory - 1ncludec.

T =

e “iC needs stronger and more central authority.
i A R . 5 .
. ® &dd schedulind and estimating to MC respdnsibilities.
f assign all contracts to}HC and make him a GC.
g .7 <
e Jobs need more energy and *ollowbup from MC than was evi-
denced on CSk-1. - ) : g
e 1“C should be selected on basis of abillty\-- not price.
o nll FC services shoulo be done by owner. T .
. 4
S.‘ Responses of Project Engineers:
(No questlons asked on this topic.) . ‘.
L] * !
X ‘! ' v’ Y
) r
s y
v . :‘ » ¢ - * . H
' CT C
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6. Responses of.Management Cdntréctor Personnel;

Obviously; these interviewees had ‘a stake in pronouncing this-- their
first experience with this type of management-n a success. However,
all admitted imperfections that they explained thus: T

\ .
© Some contractors' attitudes poor. : .

° nrchitects failed to do all they.should. . ,—{
e Vie may not have taken.full advantaae of authorityve.

© tarted slow; failed to grasp responsibilities.‘ MC became
increasingly effective.

e MC failed to crack down on late performance by some <

- contractors. R o . -

s MC got bogged down in paperwork jin CSP-1 -- particularlv
with shop drawings -- but that was not necessary. Huch of :
it could have been handlec by MC field supérintendents at
aobsite offices.

s . v

. ——

£11 recommendec an -earlier sﬁarg and generally, rore comprénensive
involvement // )
/ . .
e successful arrangenait but could have worked even better if
¥C started sooner,. ) :

3
-

® Hire,l'C at initizl planning stage.

e it absolute minimum, employ ,C bef ore, start of bidding anﬁ
detailec: scheduling.
- ¥
o Earlier involverent should include cost and scheduling
responsrbilities. ~

ce IC rcsponsibil ties snoula 1nclude some on-site hory
particularly clean-up. . -

- . -

f e
e MC would be more effective with autherity to hire’subs for
work not done by contractors, then backcharge contractors.

»

@ - I'C should take over many architect responsibilities, such .
as material selection, preparation of bid packages, and bid
evaluation.

#hen. asked an auxiliary question as to whether MC duties could be

handled successfully by the owner, they replied:
/

/
e (vner could not do it as well. /

'
’

e ! .
e It would not work- for-ovwner -to do-NC job hecause of diffi- - -
culty of getting rapid, independent decisions. »
. IS . ™~
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e Does not matter if MC is public or private; you need doers,
not thinkers. That's why contractors would be better than
architects.

.
-

® Yes, owner could do it if a small separate cffice was set
: up like CSP.

-

© No, owner should be tdtally separated froﬁohanagement
activities. .

~

7. Responses of Contractor Representatilves:

Zvery person but one in this category had praise for the basic IMC
arrangement, although many had qualifications:

e Very successful; could be improved.
e e Concept CK, but MC was sometimes a bottleneck. .

. @ Successful, but NC stumbled;.authoritf degenerated. Biggest
% .problem was in’their handling of shop drawings.

. ’ e Very creditable job. Systems projects function better with B s
. §£ than GC. .

e Finel It would be even better if architect was MC, but
rmost are not capable of doing it.

A

K} .
The cnly dissenting opinion: :
i v I3
e iNot very successful. You're looking for a superman who . .
., -+ |doesn't exist° -
Many recommenced modlflcatlons to the MC role e, such as:
e Earlier involvement. The CSP-1"projects were so different
the ¥C was at a real disadvantage.
. e IC should be employed by start of bidding.

% Responsibilities should include scheduling.
: e Architect services should be limited only to design phase;
. then_architect should be terminated and building process
- turned over to MC. .

e luch paperwork could be eliminated if shop drawings went i
. directly to ‘architect, with only copy to FC.
nll the contraciogs praised the CSP-1 decision to give MC authorit% to
. issue vinstant" change orders up to $500 without formal owner approval.

By
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M H . *
To a supplemental question on who is BDest qualified to serve as
MC, most reiterated their satisfaction with CSP+1 arrangement of
using an 1ndeoendent affiliate of a general contractlng firm.

Two added: R

. .

. @ Could bg owner Or archltect as long as whoever has the '
designation has got the authority.

n

o The owner should stay out of construction bhase completely.
The architect can see that school is built. The owner
should just get out! ) -

A\

8. SUMMARY of RESPONSES on CONTRACTING for MANAGEMENT SERVICES:

By and large, the management contractor &ame out Wlth high marks

. from a dlvgrse group of partigipants. Not surprisingly, the addl—
tion of & new alayer'on the bu11ding team caused a few existing
members @ §§nse«of EHXlEuy. Most owner's staff liked the arrange-

. neht, but Some are unwilling to set aside the architects' dominant
role. nlso, a few of the owner's staff prefer their prior position
of inspection authority. The architects were the most disapproving,

. perhaps because they recalled some constructfian phase conflicts with

__the MC. Hgyever, most architects endorsed.€#tending the management
concept. Predictably, the managers themselves were supvortive, but .
they are convinced‘the process can and should be 1mproved another

" time. Of special significance is the strong support from' contrac-
tors because one of Detroit's major cost/time construction problems
(as diagnosed by several prior consultants) has been its failure to
attract interested competent bidders. From every group there were
recommendations that MC services be extended in time by an earlier
start and that the management group be glven authority for more
decisive action’ A

.

Nearly everyéne agreed that the construction process will continue
to stumble without strong leadership of both on-site construction
activities and off-site support services. The ccntradlctlons in the
answers as to who should provide the needed ;eadershlp are reflec-
tive of the widespread debate in the industry about the efficacy
of "construction manacement."” These interviewees had-disparate
views as to whether management services should include design phase
cowsultatiyn, budgeting, estimating, agenéy review, procedures, and
such activities as shop drawing review, payment requests, reports,
and records. However s they agreed that the owner group could not
effectively undertake all these diverse responSLbilltles. The im-
plication is that some kind of effickent controlling organization--
whether it is cal‘ed MC or CM or carries a dlf‘erent label -~ be
zstabiished for each project or group of projects.

'
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' B. SUPERVISING CONSTRUCTION:

' 1. Background: ' , - ' -
"Although the most wital decisions affecting a..project's cost and '
time may be made much earlier during programming and design, the
slngle most troublesome aspect of building is supervision ™=~ when
action is taken on judgments as to whether an owner is gettlng his
money's worth. That is when most of the personal confrontations
joccur, and when‘dec1s1ons are made under intense scheduling
pressures. Supervision is a province that always'bas created
distress for owners, whether the tasks are theirs or are assigned
to an architect. 1In Detroit, supervisory responsibilities have
.usually been shared between architect and owner's in-~house staff --
to no one's complete satisfaction. . L

A .
- 5]

In strueturing CSP-1, and in decidlng to use a management contrac-
tor for the multi-project program, there was no illusion that alil
the supervisory problems would. vanish, but an attempt was made to
keep a .better watch on constructlon by hav1ng the MC assigned 'ad-
ministration, expediting, and on—s1te suoerv1sion\,or all contracts,"
including responsibility to "arrange and conduct JOb-Slte meetings."
Under terms of this owner-manager agreement, bowever, only the
architect. was to "authorize deviations from contract documents, "
or."approve shop drawings, materials, . . . tests and 1nspect10ns." ’
The MC was required to provide full time supervision at each of:

the projects. The architect's -standard contract outlining respon-
s1b111t1ps for "Adminlstratlon of Construction Phase,“ 1nc1ud1ng
inspection, was unchaqged. » Ly .

«*

Because of recurring contractor and architect complaints, dating
*back many years, about ‘the multiplicity of owner representatives
and other redundant inspection authorities, the effort was to
channel all owner input through one person called "CSE Construc-
tion Coordinator." 1In essence, the architect would judge quality,
the MC would judgé quantity, and the "Constructien Coordinator"
would provide information and owner approvals needed to keep all
projefts moving swiftly. - '

«
1

2. Representative Questions:

.
.

a. wWere the responsibilities of field supervision adequately
handled for the CSP-1 projects, and have you suggestions
for reassigning these responsibilities petween management
contractor, owner, architect, or consulting engineer? A

b. In another program for the Detroit Schools would you favor
a continued active role for the owner in the person ‘of the

"Construction Coordindtor¥?

s‘

-
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3\ Responses of Qvmer Administrators, Staff, & Consultants'

Reaction to the question on adequacy ‘of field supervision split -
the owner's graup right down-the middle. Half believed perform-
ance standards were met and gupervision was adequate- the other .
half belieyed some items were not inspected‘rigorously enough. .

+ Ancillary questions revealed confusion as to who should be pri- o
marily responsible for’ on-site 1n5pettion and, in particular, the- )

aspect of quality 3udgment . - L.

- -
= .

- t :
® bc should verify quality, I cannot think of anyone else ¥’

.- who should-‘be reSponsible. g ; .
~ ‘< 2 ;
e Only architects and éngineers shourd judge r'x.lality. .
.o~
\ -
) ‘e Verification of€quality joint respon51bi11ty of MC, owner,
and architect. ) ) y . g
| e The schedule did put extraordimary pressures on architects .

to d&pprove some, items of questionable, quality. No doubt’
they gould do" better'Job if their fee was increased to
cover full time ‘on-site inspection and some off-site

in+plant ‘inspection.- ,u; . i
e ) - ' e -
L) Maybe we'ld bet er stop 1ook,ing for an grchitect .wiih field
-’ - experience, and Just hire:inspection services separately. :

id . .

. There was general agreenEnt that the owner should be represented by
~, only one person, Several believed all prOJects could have succeeded
.better with less owner partic1patlon. ) .

*
.\’l

* -e OuWner ‘feeds a continuous active role, but it would be de-

s sirable to be less embroiled than we were with CSP-1. NC

should be ‘owner's "rep" during, construction.
s ' &i
" ‘* ® Creat reSponsibiliti;ﬁfthrust on owner partly our own fault
-y ~ because architects often selected by a political process,

rather than chosen by competency of work.,'

® Retain a single representative for owner, but he could be '
part of MNC team. MC could be the architect but he must
have scheduling, superV1sory, and fistal abllities.
. : . ke . .
e We should have only one representative; however, the person
is more important than the position. Direct, honest com-
munication is key to success. - ;

H ¥,

Despite their .desire for a.Edmoler owner role, nearly all concluded

tHat owner‘isolation is unfeasible: ¥ .
. lad “ o, . -
. (b
an . “
\ ' .J\ -
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®

including more than one architect. N
<y .
e Owner role rust be a vigorous onej must maintain continuity*

4,

\ N - ¢ K
. Active owner role inevitable for multi-project program

. ’ . [}

of nersonnel or management team will be V1rtually ungu1ded.

Y | . . . )
« . P

Respori3es of Pro}ect Architects.
k4
On adequacy of CSP-1 superV151on, the,lnltlal response was mostly
positive: . .
’ ® work was OK. - : '
: ‘ LS R - . .
e e did everything we could tp insure good quél*ty. e
. * * \ [
) he rejected unsatisfactory'wérk, jhst as usual. ' < *&f "

[

Hevwever, every interviewee wanted to,add .certain qualifications.
Cne was emphatic, as viell as misinformed: . . .

w

<

It was not the archltect's responsibility to watch or Judge
quality and installation. Ve asslsted the owner, but it is

ovnert's responsibility to match, spec1f1cat10n's quallty.

It

* ®

is cdifficult for us to accent respon51b111ty vhen we did not
have full control of design and srecificatjonse.-

The preceding comment alludes primarily to the use of the bulk bid
subsystems. AAltnough the architects had agreed to use performance
gpecifications and had reviewed the specifications “in their prepar-
‘atory stages, there was’some feelinyg they did not have their usual
obligation to 1ﬂspect subsystem installation. ‘Actually, the\owner- .
archltect agreement was co$5:eheh51ve and ronvengional, and’ the ..
ordlnarv obligations were récognized bv some: o .

e 1t is architect's responsibility to verify quality -- even : .

if they do not liRe everything they see. . )
. - . R ] .
~nother had less noble motives:

e we do not necessarily want.responsibility, but accept it
because we do not want to alienate a client involved per-
petually in constructien., '

A majority of architects were not satisfied with the overall 51tua-

tion regarding supervision. Most of their comments reflected somc ) -

measure of helplessness: '

nrchitects did not feel they
ranufactured itens for which

hac right to reject off-site
they did not prepare spedifi-

cations. Ferhags archltect had mdre control ‘than they
thought.™ ) .
" 133
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Qj?;rchitect cannot really approve a product unless he has
authority to hire an independent testing laboratory to verify
qualitys An architect is reiuctant tc stick hlS neck out.

s

. e Architect does not havethe leverage to control problems. of
) bad workmanehip and poor quality materials."

® Archltect is caDable of providlng supervision, but respo#%i—
bility was diluted on CSP-1." We need a clearer d%finhtlon.

+ o' If there were any defects, we couldn’t stop to COrrect them
beécause of need to stay on schedule.

o

5. RESponses of Project Engineers:

Adequacy of supervision was not a worry for ' these respondents.
wWhen asked who had responsibib%ty for supervision, they all recog-
" nizéd.they had an.,active role: ; . ¢ -
. . -
e It is englneer’s responsibility to supervise: MC should not
be maL;ng dut a final punch list. NC, llke the owner, ‘should
rely on design pro‘essionals for technlcal ‘judgments.
\
‘e Supervision should be shared between MC and the architect or
engineera . < .
" One volunteered: - CL T -
e e would like to '"sell" more field supervision. Tnat is, we ‘
would like to increase our fee-to provide more time,. but most
*  clients are not willing to. buv it. . : .
¥
© Unsolicited comments-emerg.d about the relationship between super~
S v1s‘lon and su.bsystems. .
I e Basic problem is in tryAng to work with schematic drawings
and performance specifications. Contractors failed to
) demonstrate completely the test results. More tests should
have "been required and performed. .~ « . '

¢ When you use a performgnce specxflcatlon, you let in all the
. cats and dogs. -
- @« If you're 901ng to use performance fpeciflcatlons you should
. narrow latitude; choices should be reduced. .
. \ .
'Despite_ the consuitlng engineers! ,usual dismay w1th anything "pre-
englneered," they apﬂarently felt able to supervise and, to aSsure
> thé owner he nad gottcn what was snec1fied. "In response to an aux- .
iliary. cuestion about xhe dwnerts part1c1patlon, the engineers were
__unanimous in t"eir compllnents., -
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e Owner's role in jobsite activities very good and helpful. . .

@ - -
o Owner!s "rep" valuable in getting answers and irformation. N

- N
. N
o Yes, quick responses important. .
However, on'e cautioned: « , .
. l I 4 : . .
e Owner should oniy get involved if absolutely necesSary, as
. when. there is a sizeable cost adjustment; otherwise, owner
should stay away and let FC do job he was hired to do.
6u Responses of Management Contractor Personnel: 7 -
Qhey expressed belief that supervision was adeauaﬁe, but they felt '
they had insufficient helo from the architect /:_
‘e- It's a grey area. Respon81b111ty should be shaxed by MC and )
architect, but arnchitect is not around enough to do it. On
. my job, architect was hardly ever at jobsite, and never showed,
up for meetings, to boot! . '
, 'y Archltects had ultimate responsibllity, but they were often "<‘-

away, and it fell to MC. i .
‘. e Shoulﬁ be the architect, but they clalmed they were not paid’
to make quality Judgnents. . .

e IFC is an enforcer, but.he cannot replace professional Judg-

ment of A-s..\ o N

« Certain.architect rather uhcooperative. He would just
say "You take care cof it." . . T ..

« ot
- ‘-

Although most blame was directed at the architects, the bc lnter-
mviewees were also critical of the owner;: ¢

€
v -

»

@ OGreatest need is for\owner to clean up his own internal~

red tape.
N - § ,
® All owner needs is one capable man. Ve had too many others
" hanging around. ¢ "

They felt'strongly'on the benefits of solo representation from the -
ovmer. asked about the "Cdnstruction Coordinator,' they said:

* 7" e Guite effectivel " Another time keep it just as it was.
e Usually, we could get answers without 901ng through a lot of ,°
people at ovmer's officess L ¢

.

[y
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o Yes,,such a person is’ requircd, however, sometimes contrace
hils tors used his presence to beat schedul.e to death. . Sometimes
- - " ' owner got a little too involved. :
e Owner's "Construction Coordlnator" should ‘be one -+ and only
one - persoh who starts early and SthkS with thEVJob.
3 . - 3

2 -
’

”.,

7. Responses of Contractor Representatives:”

Most expressed satisfattion with the supervisory vrocedures. How- .
ever, one candid contractor said, "Supervision not adequate," and
then refused to make further comments. Certain others expressgd
themselves in ways ‘to make an owner wary: |

. .
. R [ .

. Quality OK. Basically, it was left up o contractors td LI
. : perform. . . )

-

e Supervision was hanqled.properly, Jobs were profitablel - "
?

o . nlthough the contractors generally had ‘avorable comments oh the
management arrangement (refer to page 128f\’1t was apparent ‘some .
were uneasy with the shared superV1sory authority ~—

. o Contraﬁtors chould be able to go directly to architects or . .

. engineers for answvers without going throuqn MC.
- . o
e irchitects were not 1n control.

\' v 2

-

@ MC should be able to do it alI. . ‘

. ¥ B B
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\: ~ when asked abbut the owner¥s role in field supervision, a few con- -
. tractors voiced complaints: . .
. ] >
( eo- CSP office did not-have'control it needed. .
A - . ‘
. e Anvtime you get an owner on the‘hob you got problems. R
e N R . N N *
PRIRLE o Multiple, layers of 1nspections make Detroit's jobs cost more.
: . However, the maJorlty haq high praisé'for the owner?s role in CSP-1: , &
. . - L et
N e Very definite time saving for contractor in having ownev's :
o~ * urep" close at hand to help with decisions affecting money. <
. . . Tos
® CSP office very prompt and helpful. . ‘ ,
\® CSP office made tremendous effort to helpy Really gréat!
. ! T 3
& Excellent relationship with owner; much better than on
’ rmost projects. ¢ © . - -
- ———————— e e o P e m— e m o= e 2Te e e e —»—;—-—-Av»o o ——————A‘A Ed e _.\-‘_;..——-- ! — ——— et et i s ——— *
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© Success due to single owner's representative who was fair
and created an 1ndependent atmosphere and.whq got decisions
quickly.’ . . . .

L4

e Owner's role in CSP-1 was well planned and executed.

.

8. SUMMARY of RESPONSES on SUPERVISING CONSTRUCTION: . °

Although most respondents in all categories recognized thé unique
problems of supepvising multiple projects and were sympathetic’ to
the experiment of sharlng responsibilities wjith-a new “partner,"
the managemen» contractor, many problems that always have plagued
construction ‘supervision persisted. .Contractors, understandably,
resist supervision and always will; hawever, they welcored the
owner's efforts to congolidate several inspection authorities in
one “Construction Coordinator." So, too, did other respondents
asked to comnment on that topic. The MC's work was principally
supervisory -~ a new experience for'men with general construction
backgrounds who were accustomed to doing the work themselves.
,They would have liked more help frém the archl.tects.

nlthougn the owner-architect agreement was a standard one, ‘some
architects felt that use of perfornance—orlented subsystems, absolved
them of supervisory functions. Only one architect-respondent was
truly adamant on that point, but the problem emerged with othéts, y
as well as with the engineens. The experience emphasizes the im~
portance of defining more clearly what the owner expects in super-
vision (1nclud1ng review. of shop draW1ngs) of "pre-englneered"
components for builging. The fine polnts of CSP-1 Fesponsibility
assignments (i.e., quality for architects and quantity by MC) were
not understcod by many. And, although their colleagues on the
building tegm would like the owner's staff to be unobtrusive, the’
indications are that an active ovwner participation will be required.
The development of construction management nationally reflects, to
some extent, the feeling of owners that they must buy more super-
vision than' they have been rece1V1ng from des 1gn profe§51dnals.
{
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C. COMPLYING with TESTS & CODES:

1. Background: - ,
’ As used in connection with'tﬁgs building program, the word 'tests"
refers to documentaryv prcoof that materials or assemblies meet
standards of performance outlined in the specifications. Com~
pliance with ncodes" refers to Legal requirements of city or state
regulatory hodies. CSP-1 performance specifications for subsystems
placed unusual reSponsibility on bidders for compliance with both

test requirements and.codes.

However, architects-and engineers,

~

~

working under the traditional agreement with the owner ,
services, were not relieved of their respons1b111b1es.

r design,

Also, the

. city building department continued to insist that documents be

marke
overall p

“Approved" by the architect-of-record.

Norietheless, the

tern was a shift of initiaY

compliance to ‘the manufac-

turers or contrac\grs who submitted bids. - UV
. Actually, another transfer of responsi ibilities commenced earlier,
far in advance of the preparation of contract documents, ‘when the
owner initiated early liaison with the regulatory agencies. The
Csp ofslce, through'its Advisory Committee, had sought contact
with state.officials concerned with building regulations. Also,
the CSF offize arrangeq several very early meetings between its
systems consultarts and the city building department. Later this
'liaison was reinforced by employment of a CSP codes consultant.

As a.result of the early contacts, a number of important, decisions

were made including;
liwmitations,

1) revision-of city codes’ covering

2) .changes -in live load structural loading

ea

n class-

©  rooms,

. 3) permission to use plug-in electric wiring fér flexxble

»

Celllhg lighting.  Although the owner was involved #fuch earlier
and more 1ntens1ve1y with ‘building code considerations than had
ever occurred previously, there still were problems. Some of the
difficulties were generated by a state fire faw (enforced by city
inspectors) which wasrln_process of revisién throughout the entire
period of design and construction. However, the fundamental ques=
tion is who on the building team mus /éake primary rospons1b111ty
to see that specified standards are’met, and that governmental
regulations are followed.

rs .

2. Representative Questions: . Ty

/ -

a. Vere testing requirements included in CSP-1 specifications
adequate, or are there improvements you would recdmmend in
testing procedures for & future program? /

. / .

b. Have you suggestions for chancing the process of dealing with

regulacory agencies in}securing rermits .and cogé approvals?
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3. Requnse§>of Owner Administrators, Staff,‘& Gehéultants:

#lthough several from this group said CSP-1 testing ‘as adequate, .
most felt the owner would be better served by more @xtensive tests.
Rather than waiting for the design profeSSionals to act, they felt
the cwner must take the initiative:’ . .

o ’

-
-

o, Owrfer should be more consistent anc explicit in identifying
- testing requirements; shoulé’ clarify ‘'who will pay for tests.

o' More tests would be better; owner should make: speci‘lc

advance cost allowances for' tésting. . . ;’r,,fé
$ ¢ Test data should be submitted by contraétor;gégg25§g;g§6§?5:¢,,
. N to contract awards. . — . ,
» /

—

. " hention was mide of the néed for better tests of: 1) acoustics
(both~through~wall and ambient nOiIe level of HVAC); 2) roofing.
. -“To a related question about value of a test structure, most ansivered
- - it vould not elim%nate need for specific tests of actual buildings.
1 Ll » ‘

They lamented problems associated with securing approvals: :

. - . . I [}
.

® Contractors need help front owner in obtaining regulatory

N agency anprovals' however, owner cannot assume responSibility. T
¢ -
N ° Traditional interpretation (derived from state law) is to
hold architect-of-record responsible for code compliance. h
Cwner needs to investigate legal ramifications, as we ‘seek
L4 . . .
- to shift some or 'all code compliance to component contractors.
- . N , . . . . r . ‘.
e There appears a vast lack of kncwledge of building codes on.
the part of both design professionals and contractors.
. B
The most specific recommendation:.
¢ CSP-1 had unclear, overlapping ané intermittent code inter-
pretation involvement by owner's staff and others. In.the
future, the owner needs one competent codes consultant con-'
P _ tinuously available. )
\ ) ~ ' - * L]
. 4. Responses of Project Architects: o
. Hearly all the architect-interv;edees eypreesed apnfoval of CSk~1 .
.0 . ‘testing. Fost of them could foresee benefits to the cwner in exnand-
ot ing scope of testing. They*wcomnendnd further tests'on:r 1) soils )
N 2) demountable partitions (noise transfer, rigidity, durability); ‘ s
3) acoustics within instructional areas; .4) lighting,levels;
. 5) fireproofing of structural ‘'steel. All architects rejected as
impracrical the idea of a prototypical test structure. Lost recon-
menged securing valicdated test data prior to contrect award. .
B »
. o . - L
", A
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Cne architect failed to grasp the concept of new responsibilities
given to the construction industry through the use ofaperformance

spQCification -t !

A e .
. It doesn't behoove us to require tests from contractor-
biddprs except under unusunal circwgstances. an architect
already has an idea if a manufacturer is meeting performance-

criteria,
expense.
L]

and it is unreasonable o ask him to incur.more

: .

.

-

-

The predominant View, however, Was.different:

¢ It is in owner's-best interest to require tests.
* x ¢ ’
Most complained 'of code approval problems:

é Public agency work =~ particularlv by the "electrical
utilitv companv -- was a serious delay, so were regulatory
inspections. All quse ‘steps require very.careful advance
scheduling. )

.

Cne' architect surmed. up: )

® There were'delays with-'code approvals with CSP-1, but no
" rqre than normal with schvol construction.

s.

\\

rRequiring test cata and reviewing it seemed 2 normal exercise to

the engineovs. llost felt C57-1 reguirerents had been reasonable.

. 0n] asked for 'moxe complete air balancing reports from the HVAC
“contractor. All rejected the idea of a test .ructure exceat for

a very lerge multi-project program. Two stressed the need for tests
from independent testing laboratories, particularly for new products:

~ . " X

Responses of Project Engineers:: : ' .

It is contractor's responeibility t

o demonstrate test results;

it is

-engineer's responsibility to inspect, but we failed to

do this adequately on CSP--

More tests should have been
réquired and provided. - ’
Thoee.of the engineéns had encountered very few problems with codes
or permits, and seemed satisfied to have the contractor-bidders
secure necessary approvals. Cne commented:

o The city's building cepartment wds very cooperative.

Another, engineer, working in another speCiali"ed area had a differ-
'ent view: ) . ;o .

o>
ey ‘;. -
¢ Ve trieu to anticipate problems, but fire marshal's sffice -
S q;ii never give defin te or final answérs.- There is no solu-

fion .for the ﬁroblem of’ governmen»al agencies changing their

I3

minds. . . y)
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S.f Respeqses of Managéement Contractor Personnel:

Virtually all these respondents were satisfied with.CSP~1 test
requirements. One suggested additional testing data on air volume

: and balanc1ng. Another, commenteds' ", .

@ At first we didn't really understand our responsibilities
for seeing tests were conducted; we fell down on checking
: backfill and concretes

-
¢ # <

Hdst‘agreed that a test structure would be ifpractical:,

"-s That would he exnectlng a lot from industry and would
probably deter local contractors involved in llddlng.

. The recurring problem of assigning responSLDlllty for component'
. .coordination was further exemplified:

e

.

- A test structure or model is a good 1dea, but it comes

. _ right back to architect who 1s de51gn1ng interface.

“»

. Hanagers were not involved in early phases of buiflding nernlts a1d

code conpllance, but they had extensive exposure toron-site reculx-
tory, agency 1nspect10ns. They all agreed that this aspect causes
‘serious snags: . . <.

i N

. .. P
e whole problem is that fire marshal's opinions are sc untimely.
Inspectlons need to bé scheduled and ‘accomplished much earlier.

P

‘~0 Fire inspections are a farce; no clear answers; ridiculously
non-cormittal. .Inspectors not only do not studv nlans, but

they lack knowlcdge of their jobs. K . -

A ]

F4
"o
S

7. Responses of Contractor Representatives: ”

th all had contact with requirements for providlng test data:;buc
most who did had no obJectlons. ; .

e Each manufacturer should have his own test facilities -- or
, hire it done-by an outside laboratory -~ and be able‘to . .
document or demonstrate the required resuits.
e Tests should be very c1early spelled out in the performance
.specifications. \ o

*

.

.
v »

Oné;cqntractér-bicder complained: .8 -

& Uracrhritcrs' Laboratories tests are 50 expensive that com-
" petition is limited. Only ong company may have test data,
_aiving unfair advantage to a large corporation.
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Contractors were almost unanimous in describing difficulties in
L securing permits or code approvals: -
o Biggest problem is with fire marshal who asked for innumer-
able changes.

»

I3 I3 ; A
e Cityv inspection charges are unreasonable. - -

cal

They were emphatic 2bout wanting to unload these problems: -

: o Ferformance snec1f1cations put respon51b111ty for code A
. compliance on contractor. How can contractors knaw all
state ané city codes? architects should do this work.

.
.

it snould not be responsibility of contractors to get regu
latory agency approvals. I know CSP-1 contract documents
. called for us to do this, but there are a lot of things we

PR {

- oo take for granted, qualify, or gake someone else's word.

. e Naticnal maufacturers have no idea of intricacies of state

€

Q

ERIC

Aruitoxt provided by Eic:

and city codes. It is better to give coge compliance re- -
sponsibilities tc local architect. I,

- . »

L
e Despite attempts to thrust code compliance on contractors,
croblems #ill recur. Cwner has to get heavily involvec and
to rublicize the problem of unreasonable demancs b? state
anﬂ local governments. - .

w -
¢ Ciner skould 5et coce anorovals.

fcreement as to a recorrendation was typified by:

® .lv way to-nelp with permits is to start early.:

R} )
\ ® Trnere's no real séiut-on with codes ¢ilerma except nre-bia

rectings and close nerSOﬂal contact with regulatory.agency

crs l’:..:.al..:. s Q;,
8. SUMMARY of RESPONSES on COMPLYING with TESTS and CODES: >
. ~ pasgic cowce;c of 'this and other svstems prezsrams has peen

sndustris iization..qintrinsic are benefits cerived fron lndustr"'f
idess, in accitich to its potential for prPoductivity. © ineyitable
Lre r~at€} invclvement of lncustr/ has .brought contractor-bidders
infc comnonent cesign and, ultimatels’, into controversies over
standaras and regulations. Judging b “Hc-res"onses tc thie cues-
tiszns in this spccz.on, no one objects to requiring stringent tect
cata of contr ctor-bizders. “rven the contractor recyesentatives
ar- ittuned %o Laat ‘dea. (wWners anc arcnitegts urged broadesing .
tie score of tﬂstln, be;pﬂo‘tnat vracticec¢ in-T3F-1. Representa-'rf
tives fra; tue cther 1r?u succestecd that past requirements zre
sdeyinte, but ‘more rlgdrous enforcemnent ig nee@gd.

- e 14F 21 .
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The answers about compllance with’ governmental building codes -
| V. were less clear. The cuuer's group foresees their own sustained
| T ‘actiye role, but certainly doesn't want full responsibility. The
) . management contractors, who were closely involved with on-site
inspection orobfens, felt most strongly abaut theé inefficiencies,
1ngun51stenciea; and scheduling delays of the présent procedures
. ¢ engaged in by re&hlatory agency personneél. waever, it,was the
contractor répresentatives (to whom, more than anyone else, code
compliance is sometlmes a painfully expensive experience) who
\ spoke most anx1ouslv about unloading this responsibility on
- . someone else. The ane idea that would achieve wide agreement
|

with all these groups is, when it comes to codes, responsible
» ' rparties-should start: early to promote liaisonj collaboration,
j and accord. . .

“»
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D. COMPLETING & EQUIPPING the BUILDINGS:
; a A
T. Background: *
Construction projects seem always to lag and falter over their own
complexities. Then, if they are to be finished on time, they grow
crowded and pressured in their last critical period of building.
The CSP-1 projects were nc-exceptidn to the pattern. During the
early months the job sites had.seemed quiet to the point of being
undermanned. Mostly, this was the result of fabrication of sub-
systems compoiients off-site. The lart weeks were, by contrast,
frenzied. Occasionally, inefficiencies seemed apparent as non-
system tradesmen jostled to complete their work. The final stages
of equipping the new buildings was highly complex, especially in
the altered areas.of existing schools where the logistical problems
of moving or storing furniture were acute. Most of the spaces, o
new or altered, were equipped on ‘time. However, as ‘the buildings
opened for students, a few special subject areas were still un-
equipped, ard had to Be kept out of service temporarily. .
- { - - s
Historically in Detroit schools delays in securing equipment have
been troublesome, particularly in vocational-technical subject
areas where curricular specialties are highly departmentalized.
Procedures of planning, purchasing, and installing equipment are
handled by the owner prganization through a series of six or more ]
separate departments. Except for architect-planned cablne*ry and
food service equipment, furnishing and equipping of buildings (in~
cluding communications systems) was not part of the CSP responsi-
bility. However, architects and engineers were expected to adjust
to the traditional procedures and the requirements of owner-
purchased equipment. 1In this final section on completion of the
buildings, participants involved with equipment aspects were given
an opportunity to comment about their experiencey, along with their
more general observations on construction operatidns.

3

-

2. 'Representative Questions: .
. ~

\
a. In what ways could constructlon be accomplished more easily
and successf u11y° ‘
|
b. vhat recommendations do you have for improving the coordin-
ation or the installation of owner-purchased equipment?

*
[}

. 3. Responses of Owner Adininistrators, Staff, & Consultants:

Ansvers to -the initial question tended to Pe random. Overall,
however, they constitufec an endorsement of basic CSP-1 principles:

I
v

1

i




ERIC /

e .Expand systemization.
@ Achieve greater uniformity of owner requirements.

|

]

. |

# Phase bid multiple contracts, particularly earlier bidding , |
of items critical to schedule. ) .

° Encourage technological innovation by industry via addi~

tional areas of performance specifications.

~

A number again chose to Speak of architect selection: '
e

» +
»

-

e 'No need to give each. project to a different architect. .
Give multiple projects to one firm.
<

@ Owner needs to ‘exercise greater care in choice of architects.
e Owner too involved. We should get good architects and then . -
rely on them completely.

The most emphatic comments were directed at their own organization:

@ Real problem is delegation of ‘adminstrative deCismon-making
responsibility within ‘the owner group.

e Problen is not éo'much technical. Owner needs much greater
awaréness of administrative procedures in other citiesy in~
cluding research into unsuccessful or terminated programs as
well as successful ones. . °

i . B

better than before,; will result in some changes in relation-
ships and Tesponsibilities within the owner organization.
The nexte step is the challenge: How do you bureaucratize
what you have learned as being successful in improving the

. construction process? | . . . ‘

Y

¢ »

« hore than other participants the owners suffered the embarrassment
“of having CSP-1 school $pace finished precisely on schedu'e while
leaving a few rooms unusable because certzin owner-purchased equip-
nent was ronths late in being ordered and delivered. On this rather
sore subject, the respondents were unanimcas in suggesting, "Start
sooner." However, there are further complications:

® ‘Problem is with our own staff who did not seem to know spaces
were going to be available. There are at least five different
departments involved within owner's. central’ staff organiza-
ltion, &hd no overall control. -
/e Delays were result of educational staff disputes over who
has authority to decide what equipment goes in schools.

P A led)
A~ ¢

|

|

|

i

|

e CSP-1, vhich is in my judgment a successful way of building . 3 '}
|

|

|

|

|

\

|
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e Owner's staffxﬁbt\adaptable to rapidly-~built schoolsj; they
simply did not believe schedule. - s

o . : RN

e Part of problem is lack of standardization which prompts
educators to develop new equipment specificatians for each
school however, CSP-1 was better than past Detroit schodl
projects.in this regard. . .

»

e Owner Rept changing equipment layouts.after original approval.

.
P ’

& we got bogged down in the review process. Sometimes there,
were as many §s nine dlffelent layouts for a single space.

e Location of reSpon51b11Lty is an acdministrative decxslon
which has not yet been made. \

. There were a few suggestions for improvement:

1
.

& Perhaps all equipment should be complned as a subsystcm
o interfaced with other subsystems.

e (wner needs greater standardization of special subject rooms.
s 1 would like Lo see an architect's capability directed to-
ward this problem.

- N 4
e . There is a need for bulk purchase by grouping equipment
orders: ' .
‘ e The situation.méy eventually change if we have more CSP's

because the educators would finally begin to see the reasons.

un the special considerations involved with communications systens,
. cne, added: - '

® 0w:er should make all audio-visual, signal, and communica-
tions work part.of architect's,responsibility, rather than
contracted separately by an 1n—house Ggroup as currently
practicea. - .

"4, Responses of Project Architects: ‘e

Kather thah focusing on the construction phase itself, all these
responderits.answered the first question by amplifying personal con-
cerns abgut preliminary phases:™ .

e Improve scheduling thrqﬁéh greater participation by every-

. one involved in building team.

e CEstablish higher desigﬁ qualities in the performance
specifications.
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l . . e Eliminate vertical skin subsystem, and thereby eliminate
- visual pollution.

*

. N
-

& Get regulatory égency approvals earlier, and seek to make
~ them more definitive.

@ Reduce time spent on project aavisory comm..ttees,
~ » Encourage a greater number of bidders. .

e, Completely detach systems program from Board of Education )
opesgtibns. .

I

& Revise specifications;to put greater émphasis en durabjlity;
we need to recognize destructive tendencies of children.

X
Apparently architects see few opportunities fér improving construc-
tion completion phaseés because their only suggestions were very.

T . general: . -

-~ T

o TDefine responsibilities more clearly for MC and architect.

? - e Quicker responses from owner are needed.

.

architects were concerned about delays that occurred in equipping
- certain rooms, and they responded sharply and unanimously:

® 4All the delays were in the owner's operation. -

- Much of the problem is with individual school principals.

e Owner caused the delays; this work should be carefully
. . scheduled and the schedule adhered to. ’

e There were late changes in room layouts by o@ner.

o If owner is going to burchase equipment, he must do it prior
to preparation of mechanical and electrical working drawings.

- A recurring suggestion to alleviate equipment‘delays:

e Total equipment design and bidding should be\undér architect's
’ . jurisdiction. We know from our experience in hospital work
- ” that this works better.
1
HéWever, not every architect wants to undertake the total task of
equipment design; c¢oordination, and bidding:

e Cwner needs to move‘faster, but the present procedure of
owner-purchased equipment is probably best. .

e Equipment could be handled by owner, but it ought to be
early-bid, possibly as a complete separate subsysteme.

Q ) : 148
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These interviewpéé stressed the organizaiional phases as a more
beneficial aspect so change than actual construction: LN

Responses of Project Engineers:

z » x

2

e Another time, postpone preparation of nonsystems working
drawings by architects and engineers untll supsystems ]” .
contracts are awarded. . !

e For a better engineering design performance, owner should
try qonm1551on1ng engineers simultanepusly and co-equally. -
with architects, rather than hav1ng them as consultants

".employed by architects.

.

-

v
<

] .

'1 a

e 'Fast 'track" cohventional trade categorles in dieu of usxng
early subsystems bidding; innovative de51gn from indlistry will
never be generated by the size of program Detroit can muster.,

o ‘Jthough technlcal rev1ew of engineering draw1nga was Handled

- . ' ¢ better on'CSP-1 -~ with savings of both time and money by

avoiding some of owner's tfaéitional double-checking sroced-
Jres ~- ‘wner needs to:further streamline his review pfocess.

3 - »
. -

nltncugn engineers were less aware than ‘other participants of prob-
lems associated with 1ate—arr1v1ng equiprment, they observed: ’ .

® Ouner was slow coming up with aporoved 1ayouts and. there
was a lack of information; then many areas were revised
repeatedly. ) .
«
6. Responses of Management Contractbr Persénnel: . \\\,
Firrm ¢ ntrol of the entire building process was the aspect uppermost
in tre ninds of the manager group. Several tbought they could and
shculd do more themselves: =
e Have MNC dc scheduling.
e ¢ sould do budgeting and estimating.
& R -
® trovide for earlier and greater KC involvement.
e Broaden MC responsibility to include bidder recruitmesnt,

/

O

ERIC

Aruitoxt provided by Eic:

Infornation on owner-purchased equipment was very late, °:
making it very difficult for us to design service connec-
tions for power, water, drainage, gas, et cetera.

.cesinn review, guard service, temporary services, et cetera.

.

hHow.ever, wome recommendations also urgéd more centralized authority

+

fror other participants: :
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@ Stronger and more decisive owner role 1s importart. ‘tue
man should fjll this job.,

e Use one architect -- one who cares how buildings go to-
gether. It is an industry-wide problem that architects
are dasinterest ed{?n field work and supervision.

¢ More comprehensive scheduling is needed -- and a method of
forcing everyone to meet schgﬁules. !

Other suggestions were random: NEN

e .Owner needs to quicken pace; tie b;ggest_potential time |
- savings are pre-bid, prior to any real building industry
involvement. (
o . ]
e Some architects on €SP-1 had a poor attitude. Find-good
©t ' architects! S

%

e Owner should work with industry in early stages. For ex-
ample, I.would reconmend working with masonry contractors
to develop an 1mproved vertical skin subsystem. These
contractors are willlng to learn and to try new things,
but they conpletely lack englneerlng expertise.

The }.C personnel were little involved ‘with the problems of owner-

purchased equjipment; therefore the second question was not asked.

)
-

-

7. Responses of Contractor Representatives:

Virtually all answered,fhé question on construction completion by
re-emphasizing prior-statements relating to particular concerns:

e Standardize more eltments of building design. !

‘e Get code approvals prior to bidding.
Like other respondents, they recommended a flrmer hand on thp
rudder:

e CSk-1 lacked clear administrative head. Respoﬁsibility was
4 split between MC, owner, and architect. Most important
problem to solve is who is going to be in command.
e Give design commissions for several simultaneously-built o 3
. projects to one architect. *

Contrary to predictions, Hbwever, contractors conflrmed their
acceptance of the MC as coordinator of sevarate prime contracts:

e I recommend bringing in the MC earlier to help with bidding. ’

ERIC | %0 103 | '




- . = . 3
_® e prefer bidding directly to owner; a subcontractor may .
never get paid by a GC. - N ’ '

¢ Have MC handle scheduling. .

) : . \ i : e
Ot othes topics there was less acreementZ OCn performance specifi-

3 ' catipns, these contradictions:
. @ Early bid certain trade sections such as all of underground
mechanical work. Plumbing should be included as a subsystem
. bid with performance -specifications. -This makes sense be- . :

cause there are plenty of plumbing codes to protect ovner.-
® Next time, use only prescriptive 3pecifications.
. ’ . - ¥
. o Use all available methods of expediting -- Bhased bids, bulk
L s bids, CPI scheduling -- but do not use performance specifica- .
" . tions because they leave engineering of components to contractore

C . .
Also there were mixed views on interface responsibilities:

-
. -
-

e Next time, contractors ‘should be encburaged to do more home-
work =-- that is, interiacing -- prior?to bidding and those /
agreements si.ould be in .writing. ] /

14 Interf&cing is an imposition; it forces me to divulge in-

N - forwatlon to another contractor.

~

e On CSk-1, bicfiers* did not pre-engineer or interfsce adequately. J
( o If we are going this direction, ovner nust insist on more
thorough engincering and interfacing prior to bidding. #lso,
owner rust insist on 1dent1f1catlon ¢f all subcontractors and
suppliers in order to neter'post»bld "shooplng" that lessens :
quality. L l
1
l
\
|
\
|

x

> ) . .
Several contractors expressed concern with communications. They *

recprmmended owner devote extra effort to pre-blu 1nfornatlon meet-
. ings. ~Others stre%sed related &spects: - ’ : ¢
s e % .

@ Job meetings should be more formally organized. and more
carefully documented. Also, they should be chaired by someone
who knows how to run a meeting. New techniques should be used.
For examole, a tele-copier at each job-site would be a good
investrent; bulletins could be out in five minutes.

e COwner contract forms are archaic -- as even the owner's
business office admits. The forms snoulo be revised.
‘ . — . E
Because most contractor representatives were not involved with .,
owner-purchased equipment installation, they were riot questioned . .
or. that topic. However, one interviewee, concerned with the slow ’ r
procedures he observed in installation of communications work,

remarked: .
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¢ The owner would find it advantageous to put all public
address systems, signals, TV, and so on, under a basic con-
tract'with the work desigrel and .supervised by the architect
and engineer. Alternatlvely, the owner could bid this work
separately, and then assign it to the prlme electrlcal
contractor. e

2
AR

8. SUMMARY of RESPONSES on COMPLETING and EQUIPPING the BUILDINGS:

Althoygh the questions focused on construction completion and the
equipping of buildings, a large proportion of interviewees made
summary recommendations that pertained to preparatory activities
of pre-construction nature. A concern with preliminary planning
stages was partlcularly evident with the archltects, doubtless be-
cause they pre : most directly affected. The engineers took the
vccasion to reiterate their dissatisfactions with sharing engineer-~
ing responsibilities with others.. Like the engineers, the manage-
ment contractér nersonnel expressed a w1111ngness to take on greater
responsibilities. Their basic plea, however, was for the entire
construction operation to be organized under firmer control. Con-
tractor representatives had® many oplnlons, sometimes contracdictory
about smootbing out construction procedures. Although not every
contractor likes verfdrnance specifications -~ nor interface re-
sponsibilifies =-- they have ‘all accepted the idea of Separate
prime contracts, bid early of late as requ1rec, and nanaged by

an agewt of the owner. -

vWhen asked to resoond to the quite general question on how con-
struction dould be accomollshed more easily and successfully, a
preponderant number of participants affitmed support for major con-
cepts of CSP-% (systemization, 1ndustr1allzatlon, phased bids, bulx
bids, et cetera). They generally directed maJor COWplalﬂtS or
recornmenaations for change at other participant ¢roupss However,
the owner administrators, staff, and c¢onsultants were most critical
of their own organization. ‘Flaws ‘and failures in the ovner!'s
decision-making process weré emphasized. The criticisms were

* numerous- and diverse, particularly in regard to equipment procure-
rent functions. A&rchitects joined in‘verifying the nature of
these.delays. The consensus of all participant groups is that ,
administrative rather thapn technical préblems principally in-

" hibit a prompter completion and equipping of buildings. >

L}
[}
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VI. OWNER'S POSTSCRIPT & PERSPECTIVE:

) . The popular phrase "building team" is a convenient euphemism for
interconnected relqtionships that are basically adversary — if
only because they are contractual.” In either,conventional
arrangements (owner-architect/engineer; owner-gengral contractor)
or in non-traditional patterns like CSP-1 (owner-architect; owner- .
management contractor; owner-multiple prime contractors) the build-
ing team is a carefully balanced group of skilledeerformers ful-
filling contract agreements. They may be cscperative, but they -
have different mctivations and viewpoints. Certainly, the views
of the forty-two participants recorded in the preceding pages are ’
disparate. Often the recommendations are contradictory.® Yet, in
the balancing act of bullding, the cwner creates the team and is

. the fulcrum of every contract. These ¢oncluding psges review the
overall progess and identify major points of. consensus which, from
the owner's lstandpoint, will assure better future performance.

. A. DESIGN & OR'GA_NliATION-:

1. Cluster projects. For the owner, particularly, there are fewer

serious problems with a coordinated multi-project endeavor. The

great majority of. participantg favor further developments similar

! in nature to CSP-i. Indications are the owner should organize
improved programs somewhat larger 'than the initial one.

2. Seek commitment. ‘A very,few participants were reluctant to

adapt tp changed roles imposed by systems methodology For a

future program, earlier and broader cwner staff participation

should be encouraged.. Careful attention should be given to re-
’ cruiting architects committed to the basic concepts.

4

3. Expand 1ndust{€;lization. On-site construction costs continue
to rise more steeﬁly than off-site fabrication costs, a fact demon-
strated by CSP-1'5’lower subsystem prices. participants, advo-
cate a fut%se program organized ‘to expand lndus ializations

' 4. Incresse systemization. Two of the CSP-1 subsystems (ATMOSPHERE ‘\\;
l’ and VERTICAL SKIN) received significant criticism, and should be
recoqsidered for a subsequent program. However, there was strong
endorsement for the basic approach. Most participants favored add-
ing several new component groupings for increased savings of cost
- and time. .

5. Encourage standardization. Although no‘one recommended '"stock
plan' schools, there was encouragement for greater.use of repeti-
tive elements including not only building systems components
(e.g., standard doors, frames, hardware) but certain equipment

)
ka
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layouts for specialized instructiocial areas (e.g., shops, labora-
tories) which are common to many secondary schools. In .addition
to' initial cost. savings, long term maintenance economies were
cited as an important inducement for the owner.

6. Encourage flexibil;;y. Agreement was general that CSP-1 schools
.are more adaptable to educational change than conventional buildings.
, Participants recommended that the owner revise educational specifi-
cations to clarify performance standards and to 1dentify commonali-
ties of program in order to reduce curricular compartmentalization
and encourage use of simple, wide-span, flexible spaces to accom-

' modate diverse functions. )

/ / " —

- 7. Retain architect talents. Despite encroachments on the archi-
tect's traditional role and despite occasional adverse criticisms
all participants agreed that nn architect is needed to synthexize
and personaIize owner requiremefits. The evolving pattern is to
preserve the architectts role by limiting it and/or reinforcing it
with supplemental services.

8. Simplify construction. As predicted, a multi-project program
the size of CSP-~1 will not generate technological innovation from
industry. However, such a program, although basically conventi onal
in componéht design, fosters the development of more logical and
adaptable subsystems by adding to national production arnd influenc-
ing local bu11ding codes, thus simplifying subsequent construction
prograns. t .
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. important secoridary advantage occurs because of a more direct and re-

<

e

B. DOCUMENIATION & BlDDING

4
1. Recruit bidders. Industrialized construction requires the inter- .
ested participation of both national manufacturers and local labcr
" forces. The owner, it was suggésted, shouldractively recruit representa-
tives of both groups and seek to encourage their joint venture bidcing.

2. Limit performance specifications. Few‘/participants fully under*
stood or supported the intent of performance specifications to take
advantage of industry expertiseand, thus to create new options for
the owner.. Design professionals and l'ocal contractors were particu-
larly dissatisfied with the shifting of respgnsibilities brought
‘about by usé of performance specifications. The general viev. is that
their use should be limited to very large milti-pzoject programs’
where national manufacturers will take an active developmental role,
or to particular subs ystems wheére the ower's needs are simply not
‘met by an available component. If performance specifications ‘are
used it was agreed, responsibility of bid review and approval must
- be careful.ly assigned and defined from the outsét. ,

*
b4

3. Demand pre-bid documentatjcn. An area of particular difficulty

with performance-type specifications was the responsibility of subsys-~ ,’ ,
tem bidders to meet "mandatory interface" requirements.  ‘Indications
are that .the problem would be alleviated ina future programby insis-
tence on more precisz and complete contractor-prepared documerrtation )
ot bid time, including-identification of bidder-empigyed engineers. TN,
4. Specify review resmnsibilitles. Under CSP-1 contract agreements, )
the owner expected architects and engineers, who were presumably pai<
the usual full professional fee, to review "pre-engineered" drawings
prepared by fabricators. The owner's expectation was met by strong
objections from certain engineers, indicating that future otner~
architect/engineer agreerents must be even more explicif in outlin-
ing these tasks when contractor partic:.pation in design is intwinsic
to the process. ) ) ) | . |

¢+

5. Utilize phased bidding. Phasiny.of bids to get an early start on (J
construction or to getan earlyfirm déterminatlon ¢f specific costs .
ds rsxky\‘: acceptable te virtually all buildmg team participapts. An Y

sponsive relationship between the owner and the multiple prime contractors.
6. Expand bid packages. All groups expressed belief im the econ~ .. .
omic advantages, of bulk bidding of multiple proiects which have

¢omponent, comronalities. The recommendation was that the owner, , ‘
Seek to cluster projects with characteristics of similarity and - |
simul.anelity in groupings of sufficlent size-to attract the areats |
most competent contractors. . . ) |
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VL. C. CONTROL of TIME & MONEY:

.
t - “
N -

1.€ Economize via procedures. No one suggested *that Detroit's .
schools are.other than austere. :Most participants believed
that further economies will bé in the area of procedural change
~ rather than prdduct change. They were in general agreement that
* the architect!s ability to control costs is quite limited, and
that most time-cost factors are in the owner's hands. - -

o

- 2. Attract bidders. Although mecst high costs assoclated with
building ir a metropolitan area are unavoidable; some of the
Qwner's, higher-than-average costs are self-generated. ToO en-
courage the economies inherent in competition the owner must be
concerned with his own reputation in.the local construction in-
dustry. He must seek to make his projects more attractive to
competent contrmactors through such means as speeding payment
procedures and ellminating sup.érfluous or redundant inspection
authorities. . .

- ) [N . ‘~_ - .

‘3. Economy via.acceleration. CSP-1 construction experience

provided further evidence of the close correlation between. speed

" and economy, thus emphasizing the 1mportance not only of off~site

fabrication but modular coordination and interface tQ\facilitate
rapid-on—site assembly of components.

. o

4. gewpress preliminaries. Hajor delays occur in preliminary
phases, prior to construction and outside of contractor juris-
diction, prompting the recommendation from all respondent cate-
gorles that scheduling control must expand to cover all owner
acgiv1ties, and must® commence at project outset.

o De Strengthen schﬁdule enforcement. The schedule is the instru-
w “of communicatiion which knits togethér myriad diverse building
team aftivities. Although most participants resist being forced
to adhere to precise time constraints, all recognize the i~..rtance .
of scheduling. A'repeated recommendation wag for schedules to be

enforced more vigorously.

. 6. IMprove schedule comprehension. The predominant view is that
computer techriology is inadequate to express scheduling ideas
understandably. Computer printouts need graphic Jllustration
such as bar charts, as well as perso al-transtation and even
'persueﬁion. However, a more-sefious problem is that specifica-
tions incorporating schedules are often unread. In a futu..
program, bidders’must be compelled to read and undgrstand binde-
ing schedules incorporated in contract documents.
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7. Retain inducements. Among time control techniquées~proven to

work for CSP-1 were financial penalties (per diem charges) for -
being late and financial rewards (reduced retainage) for being on
time. Practically all participants favored the use of cash flow
to regulate the pace of construction, and most recommended that
the penalty and reward methods should be used more precisely? and

- rigorously éanother time. .
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D. MANAGEMENT-of CONSTRUCTION OPERAfIONS:

1. Expedite contract awards. All CSP-1 participaits recognized
that phased bidding and bulk bidding techniques require veéry
prompt cwner actione. Implicit in the successful management of a
future progzam is continuation of a policy that authorizes owner's
staff to award contracts within established budget limitations.

2. Centralize owner supervision. There was virtually unanimGus
support from participants for CSP-1's effort to channel all the
owner-oriented construction phase activities through one staff
person designated as Construction Coordinator, rather than using
specialized and diverse inspection/supervision authorities. A
similar arrangement was emphatically recoimended for future
programs. : :

«

3. Clarify supervisory tasks. Use of certain construction com-
ponents designed or engineered by bidders prompted the feeling on
the part of particular architects and engineers that they were
somehow absolved of the design professional's normal supervisory
functions. This limited viewpoint points up the importance of
defining explicitly in owner-architect/engineer agreements the
nature of supervision expected.

-
- -

A\l
4. Employ professional ‘manager. Although there were repeated
requests for strong owner direction, practically all participants
recognized that the owner could not undertake all the diverse
tasks of budgeting, estimating, scheduling, inspections, reports,
and records. Despite conflicting opinions as to who is qualified
tc be a construction manager or management contractor and despite
disagreements on the exact scope of such responsibilities, there
is consensus that someone must fill this role, serving the owher
on a professional basis for either phase bid or multi-project
programs. o

5. Strengthen management role. Although most ownér’s personnel.
prefer;the more, personalized relationships and centralized respon-
sibili;y of traditional contracts with architect and general con-

tractor, the need for economic controls has called for alternative

managerial relationsﬁips.; From every group there were recommenda-

tions that management services be established earlier for a subse-

quent!program, and that the management group be given authoxity

for more deciszive action regarding on-site construction activities.

6. Enforce testing requirements. Responses indicate that bidders
do not object to rigorous test requirements and the submission of
testing data, even though they do objetct to shouldering major re-
sponsibility for investigating building codes and dealing directly
with regulatcory agency personnel. Recommendations to the owner .




were for more tests, stricter enforcement, and more thorough
evdluation of decumentation.accompanying proposals.

s .
7. Retain codes consultant. A major unanswered question is who,
under the changéd relationships, is responsible for securing
regulatory agency approvals. The owner is well advised not only
to define these tasks clearly in the professional and/or construc-
tion contract documents, but to retain a codes consultant to
monitor the operation from the outset of design.

~

8. Concentrate equipment planning. Equipping of buildings by

the owner has been delayed because of excessive departmentaliza-

tion both in design and delivery. The majority recommendation

to avoid late completlon of projects was for more direct and con=- /
solidated owner authority, particularly in preliminary désign phasei.

/
9. Assign equipment responsibility. Participants unanimously )
recommerided compressing the equipment planning process and initiat~
ing it sconter. Many recommended assigning architects to be respon—
sible for design, bidding and installation of all furniture,
machines and other instructional. equipment, as well as all audio-
visual and communications equipment now handled by the owner.
However, there also were somewhat opposing recommendationsg that
the owner retain the present economic advantages of direct bulk
purchase and delivery, but employ architectural advice as a supple-
mental ,service ir. order to provide the necessary earlier and more
complete design participation.
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