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This study examined the perceptions of the U.S. Army Corps
of Engineers (COE) and the U.S. Air Force (USAF) Base Civil
Engineering (BCE) managers regarding the management relationships
between the COE and the USAF during the transition of a Military
Construction Program (MCP) Facility from the construction agent
(COE) to the user (USAF).

The study resulted in three types of perceptions: (1)
congruent perceptions in which both agencies agreed that a
suspected problem area was really not a problem, (2) congruent
perceptions in which both agencies agreed that a suspected
problem area was indeed perceived to be a problem, and (3)
conflicting perceptions in which the COE and the USAF disagreed
on whether a suspected problem area was a problem or not.

* The study found that perceptions where both agencies agreed
that there was no problem represented the strengths of the
management relationship between the COE and the USAF; these
strengths lie in areas where both agencies understood each
other's mission objectives, and have a professional working
relationship.

The study results found that perceptions where both agencies
agreed that there was a problem represented field problems;
problems that should be resolved by the field management. Field
problems existed in areas concerning emphasis on Operations and
Maintenance (O&M) aspects, recovery of expended USAF resources,
understanding retainage requirements, as-built drawings, warranty
processing and early user occupancy of the facility.

Using conflicting perceptions to represent upper management
problems, the study revealed that management problems exist in
the lack of effective procedures for warranty management,
punchlist completion, BCE surveillance, accuracy of the as-built
drawings, O&M training, COE assistance to recoup USAF resources

* and retainage of contractor payment. Among the recommendations
provided to alleviate the difficulties between the agencies are
the supportive attitudes of the working level of both the COE and
the USAF to listen to and to understand each other's point of
view.
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Abstract

This study examined the perceptions of the U.S. Army

Corps of Engineers (COE) and the U.S. Air Force (USAF) Base

Civil Engineering (BCE) managers regarding the management

relationships between the COE and tne USAF during the

transition of a Military Construction Program (MCP) Facility

from the construction agent (COE) to the user (USAF).

The study resulted in three types of perceptions: (1)

congruent perceptions in which both agencies agreed that a

suspected problem area was really not a problem, (2)

congruent perceptions in which both agencies agreed that a

S." suspected problem area was indeed perceived to be a problem,

and (3) conflicting perceotions in which the COE and tne

USAF disagreed on whether a suspected problem are, was a

oroblem or not.

The study found that oerceotions where both agencies

agreed tnat there was no problem represented the strengths

of the manajement relationship between the COE and

the USAF; these strengths lie in areas where both agencies

understood each other's mission objectives, and have a

professional working relationship.

The study found that perceptions where both agencies

agreed that there was a problem represented field problems;
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problems that should oe resolved by the field management.

Field problems existed in areas concerning emphasis on

Operations and Mainternnce (O&M) aspects, recovery of

exoended USAF resources, understanding retainage

requirements, as-built drawings, warranty processing and

early user occupancy of the facility.

Using conflicting perceptions to represent upper manage-

.nent problems, the study revealed that management problems

exist in the lack of effective procedures for warranty

management, punchlist completion, BCE surveillance, accuracy

* of the as-built drawings, O&M training, COE assistance to

recoup USAF resources and retainage of contractor payment.

Among the recommendations provided to alleviate the difficul-

ties between the agencies are the supportive attitudes of

the working level of both the COE and the USAF to listen to

and to understand each other's point of view.
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A STUDY OF THE PERCEPTIONS OF ROLES, RESPONSIBILITIES,

AND PROBLEM AREAS DURING FACILITY TRANSItrON

IN THE MILITARY CONSTRUCTION PROGRAM

-. I. Introduction

C haoter Overview

The Military Const - icti-n Progran (MCP 13 an X~f- ne.;

co:nplicatd orocess 4nicn oasi :aLL :onsists 3f :/;e inter-

related ohases: (1) conceocial; (2) progra.n; A) desijn;

' (4) construction; (5) clDse-Dut ani start uo '3':240!. This

study focuses on thn fina. phas2 of the MCP ani in2 warranty

enforcement period for an MCP constructed facility. For tne

purposes of tnis study, tne final phase is defined as .he

.' ' -13!: i¢ D] . n f :3 ~ c c i n and -.-1 -,,v - :: 1: -.

:ir j r : i :.v ni ei a .....s Air Force (UJSA?' n, 3 :i

r :_:r; ta te ZiL3 ]nasa ani the warrantv enfor:?'- %en-

-l)eiJI a3 tn- :vz'lit/ transition fron the l

agent '2oros Df Engin-ers) to t. user (USAF).

Background

Si En accor'lanze diTh Publi- Law 94-431, Military Con-

struction Authorization Act, 1977 (32), and Depirt.nent .3

Defens? (DD) Dir tiv-e 427') 5, Military 2onstri:tin

Responsibilities (12), the Corps of Engineri (CJE),

U-;



Department of the Army, and tne Naval Facilities Engineering

Command (NAVFACENGCOM), Department of the Navy, are desig-

- nated as the design and construction agents for the annual

MCP (12:2; 32:Sec 604). Due to tilue linitations for this

study only the COE/USAF management relationship is investi-

gatd. A high percentage of USAF facilities is designed and

S constructed by the COE. Therefore, the management relation-

snio between thm COE and JSAF must oe strong, -and tne nanage_-

-ent orocesses ised for facility transition must be eff u-

tive and efficient in order to meet the tinely needs of botn

0 agencies.

Presently, each agency has regulations and policies

that _stablish standard operating procedures in support of

the COE/USAF 1CP management relationship. Air Force Regula-

tion (AFR) 38-3, New Construction: Air Force Contract

Construction, also *nown as Army Regulation (AR) 415-11, i

: o1 g JO7i L---- jil' ti,)n t a "e _o i he the o-. i: Ir -

ton oy tn niLiltar'/ eoartients of tne Department of Defanse

r jariing Air Force :ont-ract onsriction" (3:1).

Since agency policies and DOD regjulations ar e2st ib-

lished, the accomplishment of the tMCP contract construction

*should be 41ll-defined and the facility transition should be

s mootn. Yet, there2 are diffic Ities between the COE and the

.jSAF in their attenpts to accolnpLi , a 3moot'I facility tran-

sition. The degree of difficulty which both agencies

52.
I "..''. I':'. '' '- . '.#.z ." " - - - -,z - - , . . . -. .- ,2
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.4, encounter during facility transition serve as a preliminary

measure of the effectiveness of the management processes

used by the COE and the USAF to achieve a smooth facility

transition.

Management Question

The basic management question of this study is: Are

there difficulties that hinder the full success of the

;nanagemenz processes for achieving a smooth facility transi-

tion fromn the construction agent (COE) to the user/owner

(USAF) for MCP projects? This basic management question is

appliaJ to three periods that make up the final facility

transition. These periods are the last five percent of

construction, the acceptance and turnover period, and the

4arranty enforcement period. Thus, the following research

questions were developed to support an answer to the basic

mana jneant question.

Research Question A. During the last five oercent of

Lacility construction, are there conflicting perceptions of

agency responsibilities and misunderstandings of the

contract requicements?

Research Question B. During the facility acceptance

and turnover period, are there misconceptions of organiza-

tional mission and conflicting perceptions of agency respon-

sibilities?

Research Question C. During the warranty enforcement

periol, are there conflicting perceptions of agency

3
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responsibilities and misunderstandings about the warranty

nanagernent processes?

Investigative Hypotheses

In order to limit the scope of the study, only five

difficulties encountered within each period of facility tran-

-' sition were chosen to be investigated in support of each

research question. These difficulties were obtained from

past studies (discussed in the literature review) and each

% difficulty was formulated into an investigative hypothesis.

The following investigative hypotheses were developed to-
support each of the three research questions previously

stated:

1. The Last Five Percent of Construction Period

a. The Operations and Maintenance (O&M) inspec-

tion and training are inadequate.

- b. The BCE/COE working relationship is not

-effective.

c. The Air Force (AF) surveillance is inconsis-

te2nt.
O

d. There is a lack of adequate retainage.
."

e. There are less qualified COE people for

construction project close out.

2. The Acceptance and Turnover Period

a. The acceptable completion of deficiencies is

compromised by the need for building occupancy.

4
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-a

b. There is untimely completion of punchlist

items.

c. The user is not satisfied with the final

-. product.

d. The as-built drawings are unacceptable because

of inaccuracies.

S3. The O&M documentation is incomplete.

3. 7he ;Narran: Enf-rneenm ?eriod

a. There is no standard orocedur: :'z ootain

:contractor suoort to fi.< latent deficiencies.

* b. There is no standard procedure to recouo addi-

tional Government resources that arE! exoended to fi. latent

" deficiencies.

c. The equipment warranty enforcement is 4eak.

i . There is a lack of qualified peole to handle

warrantz enfor:ement.

e. The 41 1-: C ],>33 ,s 7U'noersne.

Thqo *f zur .ei~ir .-n2n: t:.e 'r ee od:

support eacn investigati,i_ hypothesis. These neasurenen:

0 stitenent3 oecana the t ii-te feti ILn -:_e ,Ir'/V i n e-_ f : e.

A researcn nierarchy, as shown in Figure 1, qas leve lo-ed.

The rfesponses to the measureern'nt statements supported

O.. the investigative hypotheses, 4hicl in turn supported an
.-f.

answ 2r to each of the researcn questions. Finally, an

a.,* answer to tn-e oasi; nanajg:nent jues:ion is obtained frn an

overall assessment of the results of this research study.

04
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Managelnent Questioni

Res i3a r i -aC ra3fn Res lr":! I
ue st ion Que st iojn Ques t io n

A B

Investigative Investigative Invastigative
Hypotheses Hypotheses Hypotheses

A B C D P A B C D E A 3

Survey State-nmnts Surv;e-y Statements Survey Stat-ements
I I I. 1 I I~ I. I I I I 1. 1 1
2 2 2 2 2 2 2 2 2 2 2 2 2 ?
3 3 3 3 3 3 3 3
4

Figure- 1. Research Hie r-r.Thy

Scooe

Thescocof th-e resaarch was 1inited to th,-e ffollo wi.g:

1. MCP Projects nanaged and administeread by the COE as

,aeric to thie U-SAF.

2. MCP in the Contin.:ental UJnited, Stat.es (CONUS) only.

3. Sre r2-30nS-:3 Er~ii Are2i, R esilen, arilo--

L~e~3/on~rut4) 'ani:r3 ofc thie --DE.

4 . Sur-;v : sone f7rn tn-e "USAF 3as, iv

Elnginri L'' (3CE) Chiefs o)L 'ninerng i'iefs off Ontf act

Aanag-e nent, ani Project En;g.n-?-rs.

Limitations

This re-:search study i3 Limite d to the pe:rceiv:?d diffri-

culiesidetifedin past studies. A 'najor study by

r-tire(1 Air' For,: Gen'eriL 3ry:>3- Pot- 1: ani r.-tir-2 i Ar W'Dr'2e-

Lieuite nant General Devol Brett entitled, Observations on

6



United States Air Force Construction Programs with Emphasis

on U.S. Army Corps of Engineers Involvement (dated 6 August

35), reported oerceptions that the USAF leadership had of

the COE construction contract execution (22). These percep-

tions made up the majority of the fifteen investigative hypo-

theses of this research study. Data for the Poe/Brett study

were gathered through personal interviews with USAF military

and civilian oersonnel at all c:ommand levels. However, COE

personnel were not interviewed in the Poe/Brett study ani,

therefore, the COE perspective was not presented.

O Other studies which offered perceived difficulties

during facility transition were:

1. Project IMAGE: Innovative Management Achieves

Greater Effectiveness, a USAF study on various functional

areas of USAF BCE operations (18).

2. A COE Customer Care Survey, a survey on custoner

satisfactlon that 4as acconolisned by the COE Mobile

District, Alabama (9)

In both of these studies, the COE perspective on

nanaje.nent iifficulties con:erning t.he facility transi-ion

* -
[ was not presented.

This research study sought to obtain the perceptions

O that both the COE an] USAF have about management difficul-

ties in the three periods of facility transition.

7

Oq

-' * -. . .-,"-- .- ***--.-- ,.. '.. .. .. ...-- .,.................. ........ ..... ,.....,.,,



Objectives

This study has three basic objectives:

i. To identify the perceptions that project managers

NN in each agency have about roles, responsibilities, standard

procedures, management processes, and contract requirements

during facility transition.

2. To rank order five problems encountered within each

of the three periods of facility transition according to

their order of significance.

3. To provide resolution suggestions that could be

* used by the management of both agencies in the resolution of

any problems identified in this study.

Conflicting perceptions about the same problem area

represent differences between the agencies; this conflict

tends to weaken the COE/USAF management relationship and

hinder the effectiveness of the management processes for

imooth facility transition. Therefore, these types of

perceptions should become management problems that need

resolution.

Thesis Organization

This thesis is organized as follows:

1. The literature review chapter focuses on the

present stat-3 of knowledge in construction management as

seen in industry and as seen in the DoD.I-

2. The methodology chapter explains the research objec-

tives, assumptions, questions, approach taken, and the

O



analysis used on the data obtained from the survey instru-

men t.

3. The results chapter discusses the results of the

survey and its data analysis and focuses on the support of

the investigative hypotheses and the results of the rank

order analysis.

- 4. The conclusions and recommendations Thaptzer e valu-

a ts -e analysis Df tne 3as t;ci I s>.s nd ir aqs

conclusions from the analysis. Thi ': naoter also or s

recommendations to nelo alleviate an! oroblens foind Ov this

* study and suggests are as for further tuady.

1
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II. Literature Review

Cnaoter Overview

The final imilestone in any M1CP project is the facility

transition fromn the construction agent to the user. During

facility transition, the COE and the USAF management reila-

tionshiz is critical t3~ the Satisfactory comletion of the

faci~itv and t-ne fo'lLow-,Dn 4a:n nfor:-3nen: - rJ

Accordingly, botn agenicies- iust hiave e-ffective2 procedure3s

4hen dealing with the- contractoc and Rne, n dealing with each

r othner .

To Fully understand t.,i: -OQE,/JSAF management relation-

ship and the management orocesses during the facility transi-

tion, this revie2w discussas tne foLlowing:

1. The findings of )ast studies in regard to USAF

zerz~ti~s nfthe .S. rn' -- rnncE

2. 7'12 <n'eJ an-: vtl SA? 3CE i-n --egafi

a avinr a Air ~'reACP stLi i-ln iesL~n ani

:Dn~rct~nag-ent respons.zi' 'y i ni-er the U SAF Aoi- I

Installation Prograna ('41?.

43. The nature of per':i-ed, organizational differenrces

as theiy may re-:late- to negativ-e perceptions ide--ntified in

past studie s.

4. The ISAE/Ar-vI regulationis that stiol'at- the respon-

sibilities of e2ach age--ncy in the Man(agement rela tionship.

% . . . . . .



5. The construction industry trends for construction

nanagement, for closing out a construction project, and for

warranty enforcement.

*Perceptions about the USAF/COE Management Relationship

In July 1985, General Bryce Poe II and Lieutenant

General Devol Brett, both retired USAF, briefed Lieutenant

General E.R. Heiberg III, U.S. Army Commanding General, U.S.

Army Corps of Engin-ers, on a soecial study entitled Obser-

vations on United States Air Force Construction Programs

with Emphasis on U.S. Army Corps of Engineers Involvement.

The U.S. Army COE requested this special study with a

mission aim of giving "considerations to improve USAF/Corps

of Engineers construction process quality and mutual confi-

dence" (22:6). On 6 August 1985, the final report on the

-findings of their study revealed USAF perceptions of the COE

constr 1ztion contract execution. These per:eptions serve- as

o3atfori Dn Which the investigative hypotheses of this

study ,e:re built.

-' The Last Five Percent of Construction. The Poe/Brett

study r eported a USAF perception of the last five percent of

construction as:

Too often excellent COE performance through design
and 95% of construction is overshadowed by serious
problems in the last 5%--turnover -o the customer.
The USAF perceives this as a COE penchant for
"building and moving smartly on" without regard to
final condition or subsequent operation and mainte-
nance of the facility. Complaints of this nature
der-? heard on ev-2ry station and at every Major
Command [22:21].

F .' l



A aorciics Ta as also stated in the Poe/Brett

4study was that the "Corps is not customer oriented" (22:35).

This criticism was noted, in particular, at the base level.

These perceptions may indicate that the USAF/COE management

relationship is weak during the last five percent of con-

struction and that smooth facility transition is hindered by

serious problems.

The U.S. Army Engineering District, Mobile, Alabama,

under the command of Colonel C. Hilton Dunn, conducted a

survey called The Customer Care Survey (9) directed at

lifferent levels of the USAF BCE management. The results

revealed that 66 percent of the survey respondents were

satisfied overall with COE performance and 77 percent would

:Thoose the COE as their construction agent again; however,

56 percent felt that there were major problems in the way

-n- :'h DEO interacts with its customers. The narrative

53Dse3 to the COE Custoner Care Survey concerning tIe C-E

- )n:L:n with the USAF supoorted the finding of tne Po2

-t'ily on "customer orientation" (9).

Fhe AcceDtance and Turnover. The Poe/Brett study

Sr:!:jor-ed the following USAF perception of the difficulties

encountered in the turnover process during the acceptance
-.°

and turnover period as:

.. The fact that the USAF contributes to this--often
through pressure to accept incomplete structures
to meet mission requirements--is not seen as an
excuse for COE delivery of sub-standard facil-
ities. On the contrary, the COE is expected to

12..-.._
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-ake an extri 2Efort to meet -nission critical
dates, and to follow through energetically in
clearing discrepancie s [22:21].

An overview wit'lin thei Poe_/3rett study revealed thlat

there qas:

No positive COE,'USAF process to insure all of the
following:

-Quality
- Timely completion

-Cos: n.rn
Funcz:ionaii-_v 'nissioin cee~

-) -Maintainability [22:35].

This observation may indicate tha: the management

-orocesses needed to achieve smooth facility transi;onar

misunderstood and nay; need the attention of both the COE and

the USAF management to clarify these management processes.

The Poe/Brett study reported another USAF perception of

the difficulties encountered in the turnover orocess during

tie c~etaneand zirnov-ar -oeri.)d as:

The- _'3E i3 3 see as '_,sing inte r s in claari-i
ounchi lis3ts orc insuring promno- t:ontrac tar resonse
to eguioinent -nalfunction or cons~ruction errors.
The t urnove i7, algatad to lesqualiffied people

* 4n o n a ve --2 ,r re2sources and -)r riori ty. TheI
result is -a wound tnat festers until the faci'lity
is finally completead, sometines after months or
even years of frustration. In fact, such frustra-
tion often leads tile USAF to go ahead and spend
additional funds, manpower and material resources

* to solve the problem, guaranteeing lost revenue to
the government and a bad reputation for the2 COE
[22:21].

The "frustration" indicated in this perception mayr be rtpre2-

sentative of the COE as 4alL as the USAF. These perce ptions

13



may indicate that smootn facility transition may be hinderad

by the lack of responsiveness on the part of both agencies,

by the conflicting perceptions of agency responsibilities,

*-. and by misunderstandings of the management processes or

standard operating procedures.

The Warranty Process. The Poe/Brett study reports

that the warranty process:

- Is not strong enougn to insur- ave IeC-- L-d
standaris of enfornement.

- Enforcement, certainly at base level, is
difficult and cumbersome.

- COE is often not ielpful in assisting -ne USAF
* to enforce warranties.

- Attempts at enforcemnent can and often do result
in a backlash to tne BCE and base [22:22].

These perceptions indicate that there is a USAF/COE

management process for handling warranty items, but that

this management process nay not achieve the proper
4 enforcerient :ni] ti neliness neelei to sa-_is:/ oct. : n!e CE

,. "and te JSAF.

The Air Force ?roject IMAGE st'iv, Innovative

Management Achieves Greater Effectiveness, dat?d October

1986 (18), also indicated that there wer_ significant

.-" oroblems with the orasent state of the COE/USAF management

relationship during the facility transition. Under the

functional area of construction management, one of the major

issues oresente2- by the Chiefs of Engineering in the Base

-Civil Engineering Organizations stated that there was:

14
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. . .the general dissatisfaction at base level
gith the handover and start up procedures for new
MCP projects. Design Agents lose interest--
contract finalization, completion of deficiencies
and punch list, obtaining guarantees and warran-
ties, obtaining proper maintenance manuals and
start up training, all receive low level attention

-* [18:3].

All of the previously identified perceptions are taken

from an Air Force perspective. The COE perspective on facil-

it>! transition must ilso be rpresented to oetter under-

stand the present state of the management relationship

oetween the USAF and the COE. An investigation of both view-

i Opoints concerning the management processes for smooth facil-

ity transition may reveal some agreement and/or disagreement

in the management of both agencies. The result would be the

promotion of further understanding so that effective manage-

ment processes for smooth facility transition can be devel-

Model Installation Program Bases

On many occasions, the USAF has r2questd design an3

:onstriction agE nt r: sponsibility for MCP projects. One of

tie survey questions used in the Poe/Brett study asked the

USAF respondents if they had requested design and construc-

tion agent responsibility and, if so, why? Of those

resoondents 4ho had requested such responsibility, some of

the r-2asons given were:

15



S...

1. less overhead costs for a quality product
2. dissatisfaction with the COE and the AFRCE
3. demonstration of MCP management procedures to

help COE improve their service
4. more USAF control of MCP
5. quicker response to user needs [22:130].

The Model Installation Program (MIP) was designed so

.-. that Departnent of Defense agencies, including the USAF,

could find better and easier ways of doing business (4).

Phis program promote3 the use of innovative ideas through

the submission of these ideas in the form of initiatives.

MIP works well because the submission of initiativeas or

* Oideas are originated by the people actually doing the job

(4). In January of 1984, Moody AFB, Georgia, was given the

authority under the MIP to take over the MCP projects from

"cradle to grave." According to Mrs. Barbara C. Jarvis,

" .Program Manager for MIP, very tight restrictions were place,

on the authority of the USAF to be its own design ani

construction agent. These restrictions inclided:

I . Constraints on th size of the projects.

2. No additional people to do tne job.

S 3. Actual work had to be contracted out.

4. No funding allowed for overhead costs (presentli,

the amount for Supervision, Inspection, and Overhead (S-IH)

of a project is allowed) (19).

A telephone interview was held with Mr. Jesse Corbett,

Ind-ustrial Engineer for Moodr AFB DesiLn Engineering an]

Inspection Section, 347 Civil Engineering Squadron,

....... * . .-.- y.*



Industrial Engineering Section, to -et-2rmine th? or2sent

state of the MCP under the MIP. 4itn the support of

Headquarters, Tactical Air Command (TAC), a small MCP

section in the BCE organization was ieveloped and is

presently staffed by overhire personnel. This MCP section

is supervised by the BCE Chief Engineer and ooerates

separately from the BCE Engineering staff.

Accordin go Ar. Coroe-t, -1 :c1i~itie5 i :e uo-r-

vision, inspection, and administra7ion of a -onstriction

contract essentially remain the sane as they ere with tn_

* COE as the construction agent. Thus, the transition of a

new facility from the MCP section to the user Still

involves: A prefinal and a final inspection and svsteais

testing durinj the last five percent of construction, accept-

ance by the MCP section, turnover of the facility to the

iser, and finally, tn-e 'arrant; enforce:nent.

3 BCE MCP sem oei:j the . s-rIctin acen -

oeing the conszrc inm ag nz ir2 1 Low .-i 3:

1. rner. is a g'ii:er s:on3 ,o iser needs, t f-e

conpletion of regquir-'l paoerwork, ani to the aoproval

process.

2. There is a more iir ct line of nommunicati)n

betwe n the BCE anA the Eacility us r because of tne

-eli-ninati,)n of t:;I COE ani tne \ir For-e R2i,-I-L -ivi"

Engineer (AFRCE)

17
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3. Therc is closer ::ooriination betdeen the MCP

section and the BCE maiiotenrance shops. BCE shops arc:

incluled in all insoco-tions and are given all pertinient

documentation for coordination.

4. Conflicts are 'Kept to a mninimum due to thie fact

that all parties involve-I wor< for one commander, the BCE.

Th u s, un r esolIva b I-3pr o blIens a r - r -solIve d by tn e I c i 3ion ri

onie 0oer3sn.

3ecause oz n e ,:ar na j or 11.F f E -r e nz c e -3 ie. -11:- ela,

Mr. Coroett stated tnat tejoo of mTanagin. a *osr1L)n

* project is easicr (4).

r m ~ajor differenc--es cited by Mr. ~retoetae-an n

'jSAF 3CE MCP section o-eirig I JSA construction agent, andi

the COE being the constriction agent for W.-? projects, rapr-

sent tne knowledge gaine:d by the UJSA' BCE at Moodl AFB in

rci:1 vingj co'nstric:-L~n ag-?ni- re sponsioili:;-,. As

:~ornat~r~and rni-inizai,)nr of :onfli:ts. Th-es. ~-r

tt need o )--2 70onziIder~ 4ncn Conflictoc nac-

c7i es occurs.

The Nature of Perceived Differences

Accord-in37 to Schrniit- and rann-inbalum in tei article

'Mana'3c n-2nt 0f Diffe rcnc--cs,"1 tne differe-nces oetov!-2n organi-

zatioris3 can c-ause-- onoLi-:ationis in managemnent; therefore2,



-_n:e maanev: of iny organiz ation must understand and ef fac-

tive- l i' .an lle r-nese diff.:e-re2nces ( 25: 107). The perceptions

previously revie, wed indiicate that some basic organizational

lifferences between the COE and the USAF may exist. If such

differences exist, the identification of the issues which

underlie these diffearences could serve as a good starting

point for the resolu.tion of the inter-organizational difffer-

I'he foilowirig excerpt offEers one possible ie0iton

:ne natujre of perceive d dif ferences which (nay help in the

identification of the issues. According to Schmidt and

T an nen ba urn:

. the nature of the difference will vary
depending on the kind of issue on which people
disagree. And there are four basic kinds of
issues to look for:

F.-acts. Sometimes tnie disagreement occurs
oe -_ 11 - ini v id ual1s ia v e -di ffE-2r ent de f in it io ns

afi'r~lm are2 aware of diffferant pieces of
rezLevant in formation ...

'.oaL 3. So-netines tedisagr-2e nent is
ibi .4hia shou-ldlb accoinplished ...

M~ethods. Soretine2s individaals diffe r about
heorecedures, strategies, or tactics which

40111 most- lik--ly achieve- a mutually desired goal.
V VaIles3. Sometimes tnoe disagreement is over

etnics. . . [25:1.081.

Facts. As an txamnple, disagreement between the USAF

and the COE may occur because of the differing perceptions

that e--ach agency may have: of the te:rm "acceptable." In thiis

case3, the2 kind Of issue on whi::h peool,- disagree_ is fcs

oriented. The USAF orients their iefinition of "acceptable-"



f:rDn to vie voint of functionality for mission accomplisn-

ment, ooerability, and maintainability (22:39); whereas, the

COE may orient their Jefinition of "acceptable" from the

viewooint of contract technical requirements, contract legal-

ities, and contract completion dates. A mutual understand-

-> ing and definition of the term "acceptable" may be needed.

Goals. The problem of "what is acceotable?" could

lso involve a "goal3" Dri-ntEI issue because "somnetines t-13

disagreement is about what should be accomplisned" (25:1)8).

The USAF sets their end goal on a facility that is func-

* tional for the mission; thus, 4hat should be accornplishned i3

Driented toward that goal. During the construction pnas,

the COE sets their goal on the administration of the

contract and completing the construction project witnin the

required time period; thus, what should be accomplisnel is

- r~ente w to3rd that goal. The difference in go is -nal'

i ii 3vr-?.nns abo it ,nit snoll Oe accnoLI s

'4e Metnods. Anotn-er xi.no.e is tne Jisagreee~n: tn t

-'-:' o: r jecause of differences in standard orocedir_3 f>or

v arint! enfor-.e.nnt. Her, the kindi of issue on wnr>1

•')oole lisagree is "methods" oriented. The Derceot ions in

tne Poe/'Brett report strongly indicate a frustration witi

.nt management process for warranty enforcement. Yet, tie

nanag ment process for warranty claims is governed n.

,.,/n u :ocuent, APR 85-4, [mplementing Guarantees of

Equipment Installed in the Air Force Construction, aI,-;

2 1
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<nown as AR 41 3-14 (7. Thus, n: 1isagre--2-ien: oetween tn2

ag,.nc i-zs 'may 'b-- root-21 in tn-c di fering perceptions oatween

- . tne agencies about ) rocedur-es, or retnods, for warranty

-2 nto rceme nt.

Values. Individuality is at the root of the ffourtn

t ype of issue suggeste2d by Sciii3t and Tannenbaux -- valo.es.

For excarnp~e, a najor vvanes :n.1 3a r:orDs inte

3r e ::3 st -1 v -1 - :-_ e n -oc-::n: :D e -3 - ' im a ,I-

L.3tionsni-I on Lni I A a'_ 2roa e 3 .3S

2ncas in va.Loes- inay :als-2 -oer,-onaiy-ofit. " .

2 n c 5s tnat c'2ci t dle -O i0 inVO!,viTg val-cs -111' e ?X. 3:

occiseiniiviloaL3 ar e s. nifican:1', influencel i n

- . roLes in tn-c orjanization (25:1l8).

Dnce -..1- iSSle i3 Lleftiffid, Schmidt ani rannenba,,in

s-ves :a e nryi g f cor souLd oe iia-3nosed ..n

D- r n f i -3 1 3 , -1 -S --. 12 1 flf r Q. C S fl ni i t

25: )' >3-) -i i.,-

- :~onfl -in a~ d -r ~ot~sr'rc-~t.isagreeinent

w i 2 o 2 11 - -nn Ir L 1::2 S n 1 r 1'3 0 t2 uJSA ±02-O

n, 1o; to )nan 1. In L, ~n t -icitn ofe to 2 addres o' i 3Su-33

2 1 n I _

04I) - ,in i in i- c t d -1
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t il tA7  ooblI m. W~hen -n-2 Lssues are? Ld-enti ff Ld, tne re.asonis

-or toie coniflicti.3 oer:ceotioris can then be ide ntifie:d and a

3olitiori to thae )roblemn can be found. Inr a ny, c:as :, the

- goal, before any resolition of disagreemnents between the

agencies can be made, is to create an atmosohere in ic

* the oarties involved would be willing to understand the

-. other's ooint of view (23:49).

rne Reguia:Lons 3ov-rn_,%i r7e Aqencles

The nanag--?ne n_ rez? aztislio i tue i3s an -I-

s nare Ls etbindby PulcLaw 94-4 3'L, Military Con
-t1703) ndDo :

struction Authorization At 197(2L n O ie:v

427).5, Military Construiction Resoonsibilities ('2). 30ot.n

iOCUrnent.3 state that the Darnnt o E te Ai or: s!all.

1-se the services of tne Cor-)s -of En.gin--eers for iesign and

:o--tructi)n o-34 th- annuial MCP (12:2; 32:3cc 604). The

g -)n.~ .33~ -Ann a i ov :3 -1.-at 3 2 1, 1 re .-

- ~~rh:e 3trutlr ': t naniig e'nent e-t_ ~ n as estin-

1isn1 by AFIR 38-3, New Construction: ArFreCnrc

Construction, i s sh~w in Figure 2. AFR 88-3, also known

-1 -3 AR- 4 1)-11l, is 3 ,,1 jci n t se rvice: r j:ia ti n to:

~3 10~ L 3 1 S .u-A; 3 1 L.1LLes an tnilarvn, tal
conceupts ofc r. sponsibilities agre ed to by tn-e
mnilitary deatnnsof the3 Deo~artnent of Defense-

reariijA~rFor,_e, con)rtract :onstructioni [9:1].
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Table 2. 1

DoD Regulations

Army Joint Service Air Force
Regulations Regulations Regulations

AR 413-10 AFR 83-3 (AR 415-11) AFR 89-1
ER 415-345-38 AFR 85-4 (AR 415-14) AFR 85-1

EP 415-1-260
ER 1130-! znrough 7

The acronyms represent the following:

* AR: ArTmy Regulation
AFR: Air Force Regulation
ER: Engineering Regulation
EP: Engineering Pamphlet

On the project management side, the USAF (owner/user)

establishes the design requir 'nents from which the design

drawings anI soecifications are genrated. The COE project
nana een adini isters and supervises the Architect-Engieer

(AE) contract 4hici gene2rates project drawings and spacifica-

--ions. -n the construction management side, the USAF is the

functional evaluator of the construction project and "exer-

- .cises surveillance of construction operations" (8:3), whilea

*: wthe construction agent, the COE, is the technical evaluator

of the construction project and administers, supervises ani

'risopects th-e constriction contract for proper performanc _

and execution (3:1-5).

23

[N4



- .

I owner/Use r
USAF

Design Construction

Guidance Surveillance

*'.1

~US Army Corps of Engineers

Project Managenent Construction Manage nent

0I

Architect/Engineer Construction Contractor

Figure 2. Structure of the Management Relationship

The effectiveness of the management processes for facil-

ity transition, as 3tablished by the r-gulations sho.rn in

Table 2.1, nay be : ndnt on ho4 well these r]gulations

conolenent each other. Any inadequacies between the ragu-

lations could pos3ibly cause nanage.nent lifficulties encoun-
S

tare.1 during facility transition. The Air Force regulations

aere compared to the Army Regulations to identify any

inade-quacies that may exist. The joint service regulations

were used as starting points in this comparison since each

agency writes its regulations starting from an interpreta-

tion of the joint service regulations.
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AFR 39-1, Facility Construction: Design and Construc-

tion Management (5) , wnicn establisnies UJSAF oroce'lares for

completion, acc-Eotanc: , and turnover of facilities, ias

undergone a major revvri::e whicn is e3xo-ctad to be approved

at HQ USAF by September 1987, according to Captain Bob

Cullison, Policy and Resources Branch, Construction

Division, HQ USA?./LEECD. 3ecaus-2 of tne- anticioat -i

nade included tiis -rvis~d, out inao pov-21, ve2rsioni Df E

39-1, Facility Construction: Design and Construction

* Management ( 6)

*C E CE nginaering Pamoi'e (:-P) 41D-L-260, Resident

Engineer Management Guide (11) ,is -a manageiment guide as

opposed to a reagulation. However, for tie purooses of n

following discussion on tnie conoarison of regulations, tne

r-1L es3 ad i oD,)L L ic 3se: zr i Ln 4P 415-- 2J ~i IL ae as3

r:j -- I ~ i f 2d : " 7-_' -2D R~ n ni -?r .

Tne Titno-Iiso n -D -.:Ae 1?~. :t1-- aSD s1 7s z:

~uaie 4ichn could 03ioy. ct :~ ?i- ies ):-

* na ga nen t- ir -),-- s a.3 r f ac yi r :rns -Ion.

inadequacies Concerning joint Inspections. rfS in -1 -'-

re~uir-?inents establishedl in joint service: regulation AFR

* 38-3 (AR 415-11) as a starting point, oaragraphl 5ff r-2qJir~s

tnat tne construc-lo ag rmt v i L Imk cetneIseto

jo Lntl/ wii ti ri. Air --orce at i t ne- in ::onsoriance4t

z 25
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trns of tne contracl and orior to final settlement 4it: tne

contractor" (8:3).

The following inadequacies concerning joint inspections

.4 ere found:

I. A preliminary insoection involving the USAF and the

COE is required by the present AFR 3)-1 (5:Par 14-5.a.1) and

the revised AFR 89-1 (6:Par -3-2.a.1). Ther 1-s no forna'

:equir nent n tne .DE --4uLa-Lons tn .- D

inspection wi :1 the USAF and -4-i-out :h:e c:-a c.

.ccording to tIe revised AFR 89-1, the preliinary:

insoection is nade qien tne facility is 3ubstan-
tially complete and allows both the Air Forte and
the construction agent a tine to discuss and
Ssettle construction questions without the
contractors presence [6:Par 6-2.a.1].

2. A prefinal inspection involving only the COE and

te contractoDr .s reuiri b% t:e revised VFR 39-1 (5,:Par

5-2.a.2) . Iowev r, ie ? nieeina ?amonL t (EP)

415-L-250, Resident Engineer Management Guide (11),

requir is a ore final insroection involving the USAi, the COE,

and tie contractor (11:7-8). rhe discr-oancy oetw4en tne

regulations about the parties involved in the orefinal

inspection must be corrected.

3. The prefinal inspection can become a final insoec-

tion by judgenent of the COE Resident Engineer if "no defi-

"iencies or only a few minor ones voulI be eexpct d at the

final inspection" (11:7-8). There is no formal requirmnent
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-or the COE to obtain USAF agreement to the decision of

c2iangirg a prefinal insoection into a final inspection. The

present AFR 89-1 requires the BCE's agreement to, and verifi-

cation of, the final inspection date only (5:Par 14-5.b.2);

the revised AFR 89-1 requires that before the final inspec-

tion is scheduled, "full agreement should be reached between

the Construction Manager (CM) and tne construction agent

(6:Par 6-2.a.3).

4. "The Resident Engineer determines final acceptance

following a final inspection which yields no furtner diffi-

culties" (11:7-8). Also, the COE regulation, ER 415-345-39,

Construction Transfer and Warranties, requires that

"transfer of construction to the using service will be

simultaneous with acceptance of the construction froin tne

contractor" (10:Par 4a). There is no provision for a nutual

greemoent between the USAF and the COE in the det rnina-tin

of a final acceotance and turnover.

5. Th-E revi-d AF4 89-1 provides for nechanical and

electrical systems to be operating during the prelininari

* insoection "unless otherwise specified in the contract loci-

ments or by mutual agreement" (6:Par 6-2a.1). However,

there is no orovision in the COE regulations for a prelini-

O0 nary inspection with the USAF; thus, unless the contract

documents specify that there will be a prelimninary inspec-

tion and that lnechanical an] electrical systems will be

running durin the preliminary inspection, a mutual

27
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agreeent on tne operation of nechanical and electrical

systems prior to joint inspections is needed.

These five inadequacies concerning joint inspections

impact the effectiveness of the management processes for

facility transition by creating differing perceptions of the

requirements for joint inspections and final acceptance.

The differing perceotions of the requirement3 may cause some

of tne manajement. dif ficulties encountered during the

conpletion and acceptance of facilities.

Inadequacies Concerning DD Form 1354. AFR 89-3,

* paragraph 5g.3, requires that "the Air Force will promptly

sign and accept responsibility for facilities upon comple-

tion. " (8:4), and paragraph 5f.3 requires that the

construction agent will "furnish the agency responsible for

accepting the construction an executed copy of DD Form 1354"

(3:1), uoon comoletion ani acceptance. DD Form 1354 is a

Io'ru:aent ised for the transfer of Real Property from the COE

-- :e USAF. Tne acceotance of Real Prooperty by the USAF

fron the COE is signified by the signature of the Base Civil

* Engineer on the DO Form 1354. The following inadequacies

concerning the DO Form 1354 were found:

1. The time frame in which the BCE must sign the DO

Form 1354 is stated in several ways by the Air Force

regulations and by the Army regulations. The present AFR

39-I, which allows 30 days for the submission of the DO Form

1354, states that the BCE shall sign the DD Form 1354

29
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"withnin reasonaole tine after receiot" (5:Par l4-5.c.I.e).

The revised AFR 89-1 states that the BCE shall sign the DD

Form 1354 "upon receiot" on the Beneficial Occupancy Date

(BOD) (6:Par 6-2.b.3.c). However, the Army regulations

state that the BCE shall sign the DO Form 1354 in accordance

4ith AFR 88-3 wnich states that "the Air Force will promptly

sign and accept resoonsibility for the facility upon :omole-

tion" 9: D,. En adi-ri, _io L -jon''- i

acceotance frown tne conracf:or ani transff, zo t: e USA

occurs simultaneously (10:Par 4a). Thus, :ne BCE mus- svtn

the DD Form 1354 as soon as the final acceptance occur .

nutual agreement concerning the signing of tne DO Form 1354

and a clarification of responsibilities for both agencies

.are needed.

2. In order for the COE to accomplish acceptance froln

tie zontractor a-i trarnsf2r to tie USAF sinultaneous'i, -m

Do --or.n 1_354 i3 4J:f t. e_ by -_ CCE > -r ? f

:.)r -ne :inaL in pet- ion l'):Par Io.'). Thus, i1 -_I: '

tiat the final insoection is -et:r.nined to oe tne :'ia-

cceotan ... ani -rnsf, tie 2DE wi o abele to iv "2

BCE tne DI Form 1354 for signature i-ih the stioulation tiat

. occupancy will not occur witvout a signed DD Forn 1354"

(10:Par 5c.2). Fro.n the COE perspective, the signing of tne

DO Form 1354 occurs at the final acceptance. From the USAF

oersaective, tn- r -vise " A F R 39-1 r_24uires tne BCE tDo sijn

the DO Form 1354 upon receipt on the Beneficial Occupancy

29
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Dat . (30D) and ai ief isioncv lists wilL not e AI the

signing of the DD Forn 1354 unless the deficiency orecludes

tn BOD (6:Par 6-2b.3.c). hus, unless the final acceot-

ance, the facility transfEr, and the BOD are tie sane event

or occur simultaneously, there is a discontinuity between

the regulations that nay cause disagreement between the

agencies. Therefore, mutual definitions of final acceot-

anf, Orans:?r, and 3ennfiiaL Dccupancy Da : ivo ie i l.

the inadequacies found :oncerning DD Foro 1354 na,,

cause difficulties during facility transition by :raiting

differing oerceptions of the requirements stated in the

regulations. The differing perceptions of tie requir~nents

nay cause some of the management difficulties encountered

during the acceptance and turnover of facilities.

inadequacies Concerning Warranty Enforcement. The

-alagnenn or)cesses for the administration and tne enfor:e-

no he of War:a Z/ i: ins f:) 1e1w' constricte 1, ACP fonle

faiclities ins a lininoi provision undier lir Force rigvLa-

tion AFR 35-4 (7). AFR 35-4, Implementing Guarantees of
Equipment Installed in tne Air Force Construction, also

known as AR 415-14, is a joint service regulation which

applies:

only to equipnent, covered by a guarantee, that is
installed by a construction contractor in Air
Force facilities constructed under authority of a
Military Constructi)n Autnorization Act of
Congress [7:1].
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-Nrmy req uL iti )r ER 415-345-38, onrcto Transfer and

4arr anti es ( 10) provid es tine Dn-i procedar~ be twe: n tnz

a~enci-es for the administration and enforcement of warranty

items other than equipment covered by a guarantee.

An analysis of both AFR 85-4 and ER 415-345-39 revealed

the following inadequacies in the enforcement of warranty

procedur es that :ouli cau3-2 difficulties between tn:e COE and

-ne 7 SAF~ dirlig tne Aiarrant! enforcemnent peri~xi:

I.When ni-3sion criticaL. equip.nenit, :overil bv a

guarantee, mnust be repair:2d imTiediately using Air Force

*resou--ces, ite2mized rieoair costs are sent to the CQE for

assistance on the recovery of the funds e xpended (7:2).

There is no requirement for a feedback loop from the COE to

the BCE for coordinating the status of efforts to regain

funds exoended or for the transferring of regained funds

2. f cinntreoair is not cover-2d by a guairntee -,

~S~ A -31r' -2 -3 TI e expe nde d (7:2) if the facility i

3tilt within its warranty enforcement period, the ragula-

* iosdo niot state whether the USAF must repair the item b,,

u.sing BCE re:sources and personnel or by using the COE capa-

bil1it i-s.

@13. when the contractor refuses to repair equipment

7overzed by a guarantee, the controversy over the rep iir of

the equipme _nt is tre2ated as a case. AFR 85-4 states that

case s must be forwarded by the installation commander per

31



-%FR 39-1 (7:Par l e.2) Howev r, tne oresent and the

c~vised AFR 39-1 neither provides a procedure for forwariing

* ..- :ise nor establishes an office of responsibility for

receipt of the forwarded case. Army regulation ER

415-345-38 does require that "if the initial effort to solve

tne oroblem is unsuccessful, the defect will be referred to

t-!n te district for correction" (10:Par 6a.2.a). Thus, more

g'uidance on procedural requirzrnents for forwarding a :ase

nvay e necessary.

4. if the COE decides that an equipment repair is not

* tn-e contractor's responsibility, the BCE must proceed with

the rapair using USAF resources (7:2). The regulations do

not state anether the construction agency decision is final,

nor at dhat level of authority such a final decision can be

nade, nor the necessary orocedures for resolving any contro-

vrsy ovr euion-ent reair.

5. The Amy r _;ul~tion, ER 415-345-38, re-uti~s r3 A

"oost 3cceotan:e" joint insoection be hel at tne foirti ni

tie ninth month after acceptance (li):Par 6). AFR 89-1

[ oresently calls for a r-nth and a tqelfti month "oost

acceotance" joint inspection (5:Par 14-7), while the revised

AFR 99-1 calls for an inspection nine to eleven months after

construction completion (6:Par 6-5a). A mutual agreement on

the time period between joint inspections a-ter acceptance

i.s needed.
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-. rhe COE i_ nornalLy requested to assist in tne

im-nediate reoair of a warranty item wnen the contractor

contends that it is not his responsibility. The reluest for

COE action is processed as specified by ER 413-345-38. The

process states that the COE has the capability to take

"immediate corrective action with the most exoedient means

usin4 the appropriate funds" 10:Par 6). if additional

unds ar nec ssar!, a r iue - - s na e -nrougn "or)oer

i annels (:ar 5). -mnedia-e cor-ective acion can oe

"*', taken oy the COE on any efective item ,inder warranty

0 (l:Par 6). iowever, tne length of tine requirel to tak

"immediate corrective action" may ieoend on a clear lefini-

tion of "tne most exoedient means using appropriate fun-is"

and "proper channels." The tine frame for the implementa-

tion of corrective action is not specifically stated in tne

Ar or-- regul-Aions.

rn e :n ide Iia s of t:O oi nt service rejulati n, AF

33-4 .A 415- L anud %rn! r .e 1La -i: n, ER 415-345-3:3, :1:,

caus nanage-ent iifficulies oe4e 3en the COE and th-e SA F

oy not orovidin stn la- I or-e'ur s :1a- 1 ons3st o _ -

back Loops, funding methods, case Eorwariing, agreemen: mi

"oost acceptance" joint inspection time intervals, and a

specific tine frame allowed for corrective action. The

resoluition of these inadequacies may requ're inter-

organizational poLi:y chinge.s .4hi.cn ne the support or ofrn

agencies' executive management.
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AdJ 433013s Cjncernin4 D,2rfciency Corr'zLc3. A~

An~r :A ml Arm/ r i L -v .i )ris :3.fnpLo .Thn t--2 c31 D~r' er V, !

-o nr -2 uri '~ i r nen -- -3 ,; --a J Li n AFR 3- , :)ar a If-

f2, 2orcerring tr corrcLJlfzrsrt.n!i.-

-1 i21stat-3S:

i:)rr-2ct by posrDor>3ii- -cti,:)r Lier :> t

aniy :o n s ruc in ieffi. -i rcy resuI ti ri g f -)In mir

-iL i e- rn in -- d y::-i i r~ v

-1 f 2 9 1r t: -E? i i.-i d in -m oI'v b 1--23 ji:~r r e mr

. *v ~ ~ rnL3-ie-r 1-eve>s for r-esolition anm 3C3L :

?a,-~ 7h. A r.i i -

- 2 - j at ri s b .? q i. : sr g In -2 ? t i rl1

<Y-3 "wit22in t21-e scooe :)E t.h, contri(-t" inni -I-)

-..- 2i c~ o3 o t nri -eivnI-e t r t I r:n- i'

72 r ~ v-i b L i i ftr n c s ini r .4-1rJ to t n -, zr r !1i] 1 i:

p.- 34
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ll:tency are :!let~-i~ 21 to :1i gn-r autnority for re solution

Adequacies Concerning Transfer Documents. Air For,:e

i Army r~guiations also comnplemnent each other in regard to

tne r ?uirements for the transfer of related documents.

Thi s requirenent is state-d in AFR 88-3, oaragraph 5f.4 as:

Transfer to the-: Air Force all ite ms relIate d to tne
~ont~zt~ :~itesiiireuie for the opera-

-1 r1 )L a Df~n- -31 , s fcn i~lit -s or foc -17

or ~eot Off~ i Air Force intere sts and Liwest-
1 n 1-3 is ~LO3
I . Manaf ictur-r3 catilogs, -aintenance- and ooe-:ra-

Jl anjmL1- -i instractions ...
0. goonet nrmtesby tie contrictor ...

-Driginil3 r :mis )F aLL re--cordis andi mp,,
::) nD I1et e: lijl o m-u1 r D roc)ui blIe a s -oiIt
r I'din js Anid sp-,cicm I--Iti 3ns correc-ted -,o show

-il h:,nan gjes fr -)n tnu-- or iginalIs in cl udin g
i iJ o rt ii3g -i i Lfi -i es, v i thin 90 days of acce p-

3 nc ? or wii 1is oy th e Air Fo r ce [ i: 4]

p r -S n2 AFi -'-i ri~rstm ti ma jo r c omma nd ins13u re s

K~ LJ- i ii rmim; 7i3 r

- ~ ~ ~ ~ ~ 1 . 3 . 6~ 1 avi nr i iio' ir.Li mds

?mr 4-Sc. .; p- r IL l *V 34I 1i3no re:Vise an,

tiere~i r~nn:; r ti r mnsf r 0C re lated 1'l'Ment.3

ii)eVrtn,! nmjor :,mni r -spcnsibiLitv was plmiced on the

~ 2istlct') M-nijr :Par r-.~~) he- Arm'!re. li

~ ~ it -ii .n:iti~i* tstr~ttn ind w-irrinti-c-



1lJ Par 3bo.2-Par 5o.-) anl '- tr~insf-_r off as-built ira-VinoTs

an-d 33oecifficatiOns Io 1a~er thdn 90 days aft-er acceotance

(LJ:Par 5a.l-Par 5a.4).

* Trhe management Drocessas for facility transition are

-salsedb-eultos The previous discussion showed

* - oath inadequac ics and adequaci-es in the regulations concern-

ing thes*e ranagemeno: processes. The inadequacies oetwe-en

tone regulations of -eaca agencYl could oe a source off isagree-

nent betwee2n the ag'encies. These inadequacies should c

addressed1 by both the: COE and the USAF mnanagement so tnat

* rnere are clear and soe cific responsibilities, definitions,

a -d rirocedures for joint inspections, for toe signing of the

DD For.m 1354, and for the~ enforcement of warranty items.

Although these inadequaci-es were found, the regulations off

each agency comnple-nent-ed each other in areas concerning the

7correcion of '.=s tr _ct ion de ffic-ienc ie-s an] the tr ans f er of

Construction Indus~ry Trends on Construction Management

Te 5, LL o wi n s- 3 -1Tc) - e rs-e nt s th E cur r 2nt o n st r -c -

tin iniustry trend 3 in constructioni management, the evalia-

tio-n criteria for neaisuri-ig the potential and the perffor-

manc-e off construction manageinent, and a r:2view off organliza-

tionial str~ictir-e f)r lair-4e projects.

Trends in Con<itrurtion Management. In the con)rs truc-

zio)n in lus3try the re -ir var ious or gan izational1 conlce pts

in'b-oI i n3 toe-_ ow.n.r t~. en ineer, and th con trac tor. The-

3 6
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Ta it s inl Ti fl1an o ai 3 ir i til Ti )tn tnesC- cornCets isg vn

ov K A. Ker-tle ,, a -nan 2.en~nt.: zon s lat an-ard an kme r ican

o c i etv of CivilI Eng ine ers (ASCE) author. The four basic

project le Livery syst rns wn - he oresants are:

I.. The Engin:eer-Con tractor System: This systemn has

lirect ani resoonsible rel ationshios between the owner, the

-. ngineer, and toe contractor. NorrnaLi, this systein ise3

isul ;,there3 is nio -vr )~ roject nanaqe2r 4i0 aS4D

oo t:,-n eniner in -and constriction (29:37)

*2. Trie Engine--r. plis .onT:ractor Sys -_?n: -his 3-Ys3zn

as i.3 nvolIves the owner, tne ng ine er , and -,oe con tra,- r.

During a project's design phas-2, a di rect rielationsnip

exists between tne owner and tne e%.qin-3er. However, iur-L-i

:.constriction phase-, .a lirect reainsi xists een

*3. -2 Pr D E s 3 naL r, - - - i n 'Ia n i j 1,n £vs 'I

This .3vst: .n involves , to own-2r, t 2e lgine-?r, and tnI

contractor and adds a Professi~nal Cosrc~nManr

* (~~P,'m ) as a focal Point for tnerltinno.:lr min

.3 op t ro u ~h toe PC M a nIi *r na in ta in -d to r ou gh 1 -

- hf r~ 1- 0 QOaiDet ) T-
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*~~ ~ r 4. --e2ero~an ?~iiainSs~ This systen

i volIv 2s 3onl e di-ect r-elationsioi for the ownier ani tia!:

rzilationship is dith the- contractor. In thli system, n

P.. engin-2er is sei-2cte1 by m-e contractor and, -:nerefore,'nr

is a direct relationshio between the contractor and tne

**engineer. TherE is no di rect relationship bezwemen the owner

* and toe e-nqineer in thnis syste~n (2-):579).

D)fos ri .)asi S 17 )C I ICL V -er 7 5!3 1:3l 11-2

3si.n o~ in te L-e s to zi rsa r --: j n 3 sy s -- n

oeca-nse !ine PCM syste In is ve' s n i L ar to, to. 1 r ese2n: 39

*D ED mana I e Men: re Amionsnh s r ic ti re st:abL s ne d ov -,D

re~iain AF R 98 - 3. Th-ie doL~n ds cas si :onls -

vaiu set o o C vtzin as it. applies co -?e

U3AZ~/Cmnagfemient re lationsnip.

*There is "an incr-easel -ise oDf some for-n of --, -Is r ic:~

a II ILI 3'-- s r S

3.OL 3t~ 11. r~~r 5 ~ ~ Z -

es or i o .4r -1 e en rL er, di otatr n

* r~.3 3L ~n - ~orl c nmn r- 1 el-,1r D r- ean I .i'nstrfIc

jr~et Su2 in 1 e 70 in -1 1: ates1 a t r Dn;g n eed ( fo r --ne

I r iiica tn o f r2L it i onsh ips be t.42n th - va r io us po t -2n 7 i i

S, 4ra n iz a t ijn- (3 1:114)4 'h us, is th-2 constmo-ction i'istri,

is~ 2CM nnaj-n~n: Allln 123 i'rn Jo SAF aol toeCD

rmn ler)Ins 4 in i f ace- the- tC"OE i' I t-- n JSAF', such is t

-r~ 7A



U

growing need for agreement regarding the scope, activities

and responsibilities of each of these parties" (31:114);

that is, the owner, the professional construction manager,

the engineer, and the contractor.

The clarification of relationships begins with the

resoonsibilities of the owner under the PCM system.

The owner should have at least one experienced
representative assigned to the project full-time.
This r oresentative nust iave tne experience and
authority to make most of the owner's decisions.
[21:98].

* The owner must also maintain the following functions:

.-- Define specific roles and responsibilities
of project parties including his own and incorpo-
rate these roles in service agreements and project
orocedures.
- Approve all significant commitments and expendi-

-tures.
- Support project cost, schedule, and other goals

by making tinely decisions and lending support
to h ,roject parties in any 'ar y requ:st _J.

- Monitor oerformance of AE and the CM and insist
that these parties meet their obligations ani
::i-:rnc t joals and inspections, attendance at

meetn..gs, etc. [21:981.

V The r-soonsibilities which the owner must r-_linquish to the-- U

-' construction manager are:

- All tnose responsibilities which he agrees to
* place under the CM, including day to day direc-

tion of the project.
- Giving direction to the contractors, testing

labs, or any other project parties whom he has
assin:ed to the CM. A single line of direction
should be maintained.
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-".ne major problem that an owner faces under CM is
that his own staff sometimes unofficially changes
the rules and assumes responsibilities previously
given to the CM. . . This . . . can only lead to
confusion among project participants [21:99].

The responsibility of the construction manager is "to

plan, to administer and control in a professional manner an

overall construction prograt best suited to the individual

project objectives of the owner" (2:430). The objectives oE

the owner include -Lininum cost, minimum ti.ne frame,

c-Dmpliance to reqireanents, quality and utility in the

.finished product (2:430). To obtain essential facts and

information necessary to construct a successful project, the

construction manager must:

. meet with the owner's representatives to
. understand his objectives and requirements

incl udin g:

i. Project schedule renuire eots, co'pletion
oriorities and other scneduLinj information.

5. Define responsibilities of both owner,
designer, and professional :onstruction
manager as well as th- eztent of delegation to
each.

6. Determine the specific functions the owner
intends to perform for hiE, sel and the extent
that supplementary assistance may be required.

7. Define responsibilities of key individuals on
both the owners staff and that of the profes-

'*[ sional construction manager [2:431-432 1.

The responsibilities of the construction manager include

faithful and professional representation, and keeping "the

owner fulLy informed at all times rigariing the current

40
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status of tne oroject in --o,loarison to the overall olan"

(2:430). it must ibe noted that:

hil-e the Construction Manager's orinarv duties
and responsibilities are oriented towards the
owner's objectives, he has a professional
responsibility for basic fair and business-like
dealings with other participants in the project
including the designer, contractors, labor unions

Sand the industr as well -s the general pubi:
[2:430].

Phe ?re 33inal ions -rf-_inir 4anaq nen - 3';s:e s 1 .3

gained increase:I isag e in the ons r1c-iDn indis : r as 1
"iable ootion for nanaing consructiDin projects. Vhi

inc reased usag_ has hrOugnt ibout t1e need for r clear ef- -

niti.i of: responsibilities oetZveen the .4ner, the contac -

tor, tne _ngineer, and t.ne Pro fess ional _onsisruction

nanaler. The USAF/C3E relationshio is very sinilar to _

ner /or fessi nal onstri,7ti.,n manager relationshin

-1 -e i r7-i - Y a .e 1 re; n D, _ 1 sA3 "J Ob re L it -V.- 1 t

fl3Pi ;nie e- nLtin{ idre aieooSo~

"" , itie_ L n ]ir:er, -_i aintaL cleer bocinlaries et4een t.e

Evaluation Criteria. The ari-on criteria tna-

o u L-1 Oe .sed fnr neasiring tine ootentiil and the perfor-

mance_ of the COE as the JSAF Construction Manage2r luring t.e

last ive pere no nf constr ct ion and t n acceptance and

tirnoier oeriols i3 4e11 orAntF_ .- eI oy the ,SCE ConstrIction

Division Committee on ProFess ional Construction Managenent
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LIn t-e 1aricLe Evaluating 2CM Firm Potential and

Per formance:

This final ?)has,2 of construction nanagement
?)rojects rzE~quir- s systains validation, testing,
startup, and overall project closeout. The
primary focus of evaluation in this phase is the

uiunber and scope of open items remnaining for the
owner' s resolution. on projects involving extan-

* sie orocess systemts, the schedule and re-sults 'of
t'ie startup orrogra.n are imnportant ev a L at ;c)n
crLCteria. PCM Performance in this phase -na; also
b3e j Idgeli by :-ne reris or r-2zoris :irnon.er

fo~o~ig sec~-c valilariLon crti-er~a are

I.Degree of :onsiieaio ivnt :Ioseout
and szartio ii overall ?lIans, contract iocaments,
and iisoection orongrans;

2. E f f tV-eess ii identifying de-iin
ite MS , re -ort ing status, and obtaining eouin

3. Sal.-is, actaon of -all functional arid ore -
ooerazional t-?sting requi.-em.ents defiLned bI
project soecifications, codes, or other apoli:cable
critemria;

4. Orderliness off turnover program as
Iinlicat-'3 by a C Iua1 : 1U1-e3 andJ nu mb-e -f D 0W n er

1) Zoni 1 s3 3 anIi a -1ur-ac C oc
ID 1 u Ie ),aL n a Ji je ~3 Ce erni1-co 33:c

acoznce 3J 2 4 3

0 ~ ~ %:cocini :.o e -:12 ereut o

star Ip rDgran, ti'e ef2,ctizene ss of the ?CM to 1-2en if

-and re solve deficie3ncie s, satisfactory comple2tioni o:

testing, orlerLLiess of tn-? turrnove2r program, tecotle

n-2s3 of final r- porting, an] the numbe-r indl 3cope of: op-e n

ite is left Lfor the, oan--r's re solution are- the important

C r it ria inr the evaliationi off the- 2CM during tn-e final -ohase-
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oE construction. These six criteria offer a sound basis for

-he owner's evaluation of tne oerformance of the PCM, tne

owner being the USAF and the PCM being the COE.

The performance of the C, should be evaluated by the

USAF not only for the owner to have a track record of the

quality and efficiency of the COE performance, but also for

tne COE to know how to imorove management techniques to

uett~r satisfy tne custoiner. Past studies indicate various

2.fonolinents as well as complaints about different asoects of

the COE construction contract execution, but these studies

* -nay not provide the information needed to evaluate the COE

oerfornance as suggested by the ASCE Construction Division

Commi ttee.

Organizational Structure. The Poe/Brett study

-r-:orted tne following perception of the USAF/COE/Navy Civil

Engi ii2ring organizational stru:ture:

It ar)oar3 that the thr, service engineering
" orlanizations have not k_)t uo with the current

tren1s in USAF Military Construction. . . we
%< interviewed sev-:ral differing views as to how the

-rganizations snould be stricture]. It seems,
nowevr, trier-e is sufficient evidence to warrant
an inlividdal service revie w of how the organiza-
tions that support tile USAF should be structured,
as well as, a joint COE/USAF look at the basics of
tne organizations responsible for USAF Construc-
tion Managenent [5:233.

An article in the Journal of Constr ction Engineering

and Manay- :nent, Organizational Alternatives For Large

Projects by C.B. Tatum and R.P. Fawcett, reviews five
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organizational structures used for large projects. For each

of the five projects, the authors show a construction manage-

ment structure consisting of one site manager supported by

one office manager, one test and turnover manager, one plan-

ning and control manager, one materials manager, one project

field engineering manager, and one construction manager.

The management structure would also include a staff of two

or three, divided by function or discipline, under each of

these managers (15:52-58). The organizational structure

chosen for each project is dependent upon the critical

• asoects of each individual project.

In the Government sector, staffing authorizations are a

key factor in deciding the management structure for each

project and is dependent upon "monetary value and complexity

of the contract" (26:22). once manpower authorizations are

_ aol ished:

The Corps administers constructi)n contrIcts in
one of tao manners:
1. On site- Resident Engineer
2. Project Engineer from an Area Office [26:19].

The choice between the two is made by the District Engineer.

*-" V The organizational structure used by the COE is often a

matrix organization, where the project engineer draws his

needed resources from a central office. For example, if an

electrical engineer is needed to witness a system test, that

engineer would be obtained from a pooled source of engineers

at tne Central Area or Rsident office. The Poe/Brett study
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suggests tnat tnar needs zo be a "review of i0owo organi-

zations that support tne TUSAF should be structured" (22:23);

t-his reviev may be needead to inisura2 thnat the organizational

-: structure used in toie inanageinent of an MCP project Tieet3 the

critical aspects of that project. For example, if a project

needs a quick turnaround of a higih volume of submittals,

s then a dedicate.d engineering staff nay be ne-2ded to ne

-:11s ? ro]ect JLiaIy

A reviev of Drjaniza c.io:n a 13l s r- cU r d aCrnadiV eS 40:11

re-v-2al mnany alt-ra-ve th*-at .:oul support the JA ii

*tary Construction Progra~n. Th2 sele-ctioni process vould bez

complex be.3ausa not :nl,, is t.er a yidoQO:Ile ra-

izational structures-, but also tae selection of a parti-

cular organizational structure2 would oe deoendent on various

factors such as organizational goals, extern-al inflaence s,

dlesi p tachno!:',gy, a-I ior< ihnolo.vy (1 :49-53) . In I*eI

-1 1 3i :oL4 In -3:sLr 3ou~ Ln 'I Il00 Ii a ,i, - Sa Z '::- 3

'a:inj and' 3 1:~o t e LIn--1(ost 2ff c '\r' 'o Cgan I :11Ina~

)f an JrjanizatLornal 3tract:ir-:.

ASCE autho,:r-3 C.B. ratum, former Chair-nan of t*he: ASCE

* ormitt--ee on Profe:ssional Construction Manag~nent, anid '..P.

Fawc-2tL, Vice Pre-side nt of Maag-en-ent Analysis Co., outlined

a L;:) I Oro0C S .3 1-r: : ieLgn Df a nror? f2ti orjan:-

zati-Onal structure2. The- following provides a bri-e su.mnar!
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of tne organizational stricture process as r-ecommended oy

4the ASCE authors:

I. Do "an analysis of the project situation--its goals

and objectives, external influences, technology and phase"

(15:49).

2. Brainstorm organizational structure alternatives.

The project situation analysis in step one "in turn i11

dictate 4hion oroani at -ial structure S - :o -9 -

project" (15:51). Seven basic principles are sugjeszw -

guide the choice of an organizational structure:

i. Estab'lsh clear resoonsioility for extlr-
nal influence iti enagineering, purchasing, and

.4.. aoerations.

2. Provide single ooint of resoonsibility at
the lowest oractical level.

3. Integrate craft, engineering, planning
ani rnaterials resources at the lowest oractical
level.

4. EstabLish and enforce craft iiscioline
" or orities corsi tent twit the constrlction ohasa

"'" zf tle :)ID -eC,: .

_ 5. ~Li-ni: na-oa3a-le 3oans of zontrol.

re la ion si s.
7 ""sslir? flon 03ti 'l l ip t )'1 -

avi Lole mana -nent, sunoort, an. Icr af resour-es

,-7..-..

3. DeveIop criteria for soecific oe rformance

attributes, addressing the major difficulties exoected -o oe

encountered, then assigning priorities to various criteria

(15:6 .

4. stabli sn a natri:< of structur - a tirnative vers-s

criteria (15:60).
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-5. Select the structure best suitable to the project

(15:59-60).

In step two, the purchase aspect of basic principle

number I would not be applicable to a USAF/COE organiza-

tional structure for a construction project because both the

TSAF and the COE do not typically purchase materials for

construction projects. In the same manner, the craft disci-

oline aspect of basi7 orinciples 3 and 4 would not be aocli-

cable because contractors manage the craft disciplines for

construction projects. Otherwise, these basic principles

*_ provid_ a good guide for selecting an organizational struc-

ture qhich meets the construction project's needs. In step

5, it must be understood, that no one alternative will fit

all the criteria developed in step 3, and at the same time,

meet all the basic principles stated in step 2. Therefore,

tie evaluation of e2ach structure alternative will involv _

bothi the weaknesse-s and the stre2ngths based on the_ crit- rl

'-"'deve2loped and basic guide principles.

This organizational structuring process could be usci

* :or selecting the construction management structure for each

project. In the Government sector, time, funding, and

manpower constraints often limit the management structure

alte rnatives. The exacutive management of the USAF and the

COE s'.ould consider all the manpower and funding resourz-es

that are available to support a construction project an.

generate management structure alternatives which will use

5,.. 47
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?~'~rscur:-;- nost -3fficientlIy. Then, criteria couil D

xD-nei tnat iddrssaes the critical attributesned :D

I±: :onr'UCti~n poject using the basic guide o~c~~

?:li~~ '21.once the criteria are developed, the manageme- nt

ssr~t.lrealternatives and the project criteria could D-

i~~e Lnto a natri~c format and each alternative's ability

nee te set criteria for each project could be ratai.

n: finaL sele-ctioni is subjective because no one alterna Aive

L metll of tne establishe-d criteria; however, this

)r-4:lizational structuring process will provide the CoE

* ~ 11-:-ie~mnn a systematic procedure for making the final e-

Anotner guideline for successful construction

nanagement is stated by D.S. Barrie3, ASCE author and Vice

Pre:sident of Kaiser Engineers, Inc., in his article, Guide-

lines '-or Successful Construction Management:

?ro ~ sioil onstr cti.:)r Manage nent (2CM)
Inioiesa tnree party team of owner, designer,

ani o n s!:r u ct i ) man age r. Its success deoenis on
elimination of adv--rsary relationsnips among team
n e -nm zeri. Shoull one or nore of the team member;
in troduc-e coriceols or ooLicies detrimental to
nutiaLLy satisfactory relationships, 2CM deterior-
ates into an adversary situation with an inevita-
ble negative effect upon the project as well as
upon the individual participants [1:237].

in -in ov-erviei of the2 re Lation between the COE and the USAF'

in the PoaB rt study, it 4as reported that "all" the USAF

inlividual.: interviewed, when asked how they felt about t)ne

4~3
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Z[. \Methodology

Chapter Overview

The findanental orpose of tnis research ,was to study

one nanagement rnlatirnsnilp oetween the JSAF ani the COE and

to let~rnine if tner r any jifficalties that hinder the

fiLL ;uccess of too nanaenent pr'cessns for achieving

s n ]- fa;iA -, -_rIISII- )r. 7h40 13j atnl e -yor:oqv-_i ns

:oaceyiing f,,:i li: nnsii :n 4oer idenzi i-ed iA -.ie

Po2, 3rnit s3udy nay ->iickie :iat there noil oe t-re,

catajori.es of fiII1i

I Miscoceotins Kr )rjaniztional riles and nis3.i.

2. Conflicting oerseotins of resoonsibilities.

3. A Misune rtanding of the contract requirI et3 and

standard Doer ti.n, oro.e1ures .

nierit .ntIof )otallinj oeriierit 111 -ca aa

Management Question

The basic nanagemont question of tois study was: xre

thern difficulties that hinder the full success of the

manaemonnt processes for achieving a smooth facility transi-

tion from the construction agent (COE) to the user/owner

(USAF ) for MCP j,_ -Jt?

A..-..t ,- t. . -' ." -- .":"-".-.-".,"--",-",. , -. . .--



Research Hierarchy

The four level hierarchy, shown in Figure 3, 4as 1evel-

oped to aid in the design of a survey instrument that 4ould

give? enough data to support each level of the research hier-

archy. The basic management question, the three research

questions, and a statement of each of the investigative hypo-

theses on the third level were given in Chapter I.

Managi nint uesti n

Resear :h Research Res ear,:-i
* Question Question Question

A 3SI. I I.
Investigative Investigative Investigative
Hypotheses Hypotheses Hypotheses

A B D E A B C D E A B C E E
-I i -a i i I I

Survey Statements Survey Statements Survey Statements
1'" 1 1 i 1 1 1 i l 1 1 1 1 1 1

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3

* . 4

Sigire 3. Research Hierarchy

As can oe seen in the hierarchy diagramn, the first

level ask,21 toe basic managemnent question. The second level

asked three research questions corresponding to the three

o-eriods of the facility transition, namely, the last five

percent of construction period, the acceotance and turnover

period, and the warranty enforcement period. The thir

level statel five_ investigative hypotheses for each of the

three periods of facility transition. The third level
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iientified perceptions of the difficulties encountered in

eachi period of facility transition that 4ere identified by

-- ast studies. The fourth level of the hierarchy consisted

ofdto tofu ttments of suspected problem areas for

each of the investigative hypothesis. Each suspected

Problem statement became actual statements of the survey

i n s t r u me n t .

Responses to these stat-!rients qere analyzed stati~ti-

caLly. The hie:rarcny was used as a nodel flor analysis. Thne

data analysis results, the types of perceptions obtainad,

and the content of each survey statement at the fourth levcl

supported the hypothe,-ses of the third level. The content of

each survey statement and the the rEsults of the hypotheses

at the third level supported answers to the research ques-

tions of the second level. Finally, an overall look at thae

s 2-arch hi,-rarchy at the seicond, t.- i rd, and fourthi le-:ve t

3suooorte3d an answ-ar to the oasic -nanag-eInent. questionr. T U s,

tnC erarony offered a svste- nati7 aooru)ich f'or obtaining

conclusions to the hypothes;2s and ansqers3 to the r-Esear:n

In addition to the analysis above, the thiri le ) f

tne hierarchy was used for a rank order analysis. Each nypo-

thesis in this level represented a negative USAF p-erception

of tne COE ex --cution of facility transition as was id3ent*-

fi- d by past stuidies3 (9; 18; 22) and was pr--sent!?J in th-

sur vy as a problem to be ranked. The survey asked the

52



r:?soondent to rank ffivc orobls .ns coutrdin each O~erioi

of _faciLity transition by order of signif'icance. The raik

Irer analysis resultild in five orioritize d probolems fo r

-- eacin of the thr--ee oeriodis of f'acility transition.

Survev Justification

The investigatiive2 hivothiescs vere te steI ising the 2r-

Sceoti~nis of oersonne-:l wi--hin e-ach o)rganiziiori. Thus, tnie

4o0111L Id .7 Oeon, z? f 2tL1 7 Thlese V4?~ b~>4,oo-I

30 r 1-A LA n i t-? 0on, 1 l -nali ,i~i nh 7ni

surveyv Lnstrjrnent v4is leein' o be -11:3, no _ ine effi-

-cient andl coste ffective nethtoI for tiesize2 of oopulatio-n

under !orisiieratior.

The Survey? instrumnent-

wh icn a ,neas-lr: r. f1.ect~s the t.heoretica! cnn~stroict thiat a

09 researcher has in nini" (13:6?2) or "the? *. xt~rt to which a

ts t nea:3s1 res w 4a t ve ac t ua L w i.3I toD n-esa3iure (14:

T-i s itji'z i3 I xrp t )p n ,101r to vi L- / fice2 vi I i Iiit n

'(o is,3ijre tiiit the i t ems -fak in tit) th :n,- 13 Jre .4 r re rD r

i: n f 3 of i~ na ni rz 3 1 Fp r 3 v 3 Frt
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"-tne survey vas built around tne nerceotions and ideas

revealed in past studies. These- studies include:

L . The study by General Bryce Poe II and Lieutienant

General Devol Brett (22) that 4as r:gquested by the COE to

identify "considerations to improve the USAF/Corps of

Engineers construction process quality and mutual confi-

dence" (22:6).

2. The Project I'AGE 3:iov (i3 , n Air Foice n

study to id-iVnti t curren status oZ :unctiona- ire2as aill

orooose changes to -norove functions.

* 3. The COE Customer Care Survey (9) tnat jas carried

out ov the COE Mobile District, Alabaoa.

Secondly, the survey for this study 4as revieged by

Major General George E. Ellis, USAF, Director of Engineering

and Services, HQ USAF, Ofice o tn-e Deputy Chief of Stafr

-or Logisti~s and 7orn oern g, anl .v Major ene ar .

a.<~C 7SA ~s s 3an 3-n orna -I r a n - D ireoto r DE£!Li-

-ng in i -- DI n :L , U.S. Ar:'" "'rn)s D-- Engi eer3. Z.

Col. A. Gilli, USr, Assi3tant Director of Engineering anl

l e Cons:rac-Lmn, U.S. Armv Corns if gnLners and Major Dan

-Konlnas, USA?, executive oficer to General Ellis, also
revieed the survey. Finally, the survey was reviewed by

Captain William M. Duncan anI Captain Larry J. Blake , thesis

advi3ors for this study, and tnen, tested on -e[low Air
Force I-stiut- I' rc2nlogy c ~rS Lho had varying Qa.-

grounds in Civil En:gin erinj anI Construction Management.

-34. '
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Based on these xopert reviews and on comments made on the

pretest, the original survey instrument was modified to

insure that the survey questions were a true representation

of the overall management question. Therefore, the above

reviews and follow-up pretest served to verify the content

validity of the survey used to gather data.

Reliability. Reliability is the degree to which a

e~s:]re supplies consistent reiults (14:98). Reliability

has tdo components, the true value and some error of measare-

ment, which can be estimated (24:102). The reliability of

4 tne survey was calculated for each of the three periods of

facility transition using the RELIABILITY Subprogram in the

SPSSX statistical package on the VAX 11/785 Academic Support

Computer (ASC). Data were entered into the RELIABILITY

subprogram in SPSSX. The RELIABILITY subprogram calculates

Cronbach's alp-a coefficient ,hich varies from zero to one

ic_ ling upon th-e reliability of the survey instrament.

vaise of zero iniicates that all variations are due to

errors of measurement, while a value of one indicates that

no meas urenent errors occurred (16:251). The set ranges of

the Cronbach's alpha coefficient which represent the

relative reliability of this survey (i.e., excellent, good,

4 fair, marginal) are discussed in the results analysis.

The Survey Structure. The survey had three sections:

1. The statements of suspected problem areas that

occur during the last five percent of construction period,
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tne acceptance and turnover period, and t.he warranty enforce-

mant period.

2. The rank oriering of the five oroblems in each

period of facility transition.

3. The demograohics of the respondents, and an open

ended question requesting that the respondent share any

additional areas of nanagement concerns.

In section I, the statements reoresented susoected

problem areas that occur within the three periods of

facility transition. The statements were woried so tihat tne

responses could be scored using a seven-point Likert scale;

thus, the survey provides ordinal level data. The ordinal

level data allows both rank and order to be determined and

may be analyzed using nonpara.netric or parametric techniques

(17:27). The seven point Likert scale ranges from "strongly

disagree" at point I to "strongly agree" at point 7. The

,ailnoint of the scale2 is "neit 'er agree nor iisagre!" at 4.

11n secrion 11, the difficulties encounter J in each

period as identified by past studies wer -e presented as

p proolens to be ranked oy order of significance . The data

obtained in this section allowed a rank order analysis which

resulted in five prioritized problems for each of the three

* periods of facility transition as perceived by the managers

of both agencies.

In section IlI, the demographic juestions simply i3en-

tified the respondent by years of exoeri.ence, grade level,

56

I



and positioni held anl tne onen znled question ask, d for any

iditional management concerns. All resoonses wer.e strictil

* -con'ilential and could not be l' inke-d to an individual

r:esoondent.

Population

The oooulation consisted of tn constraction manager:;

Of Mh iltnrv Constractiri Progr.n; specifficall.., ~n

Zn7ie3 an ad I e C "Ii ier; 3: 7n g A -13 -1nd : -Ie CL:3i

ionszr-ictio n 14an aq~nn ite3s i2 -n er>g Dr-.

zation frir eac! USAF oase in tn-2 .'D NJ1jS. Phus, i o:'-

t:i o ind1e2r ro n s ider ari was .3t--r ittie con -i13t in i~ off

COE and tne USAF BCE in the-: C-ont-inental -United, State s

The COE rias vl-eri D iv i -3ns .4itrii the -)N US. :ac

Di~~~i- 3i t3 r~1 S D IC I A tZ 3 aiY )i3r:

or .4o 'na n 3
1. n-si t Res ii-en t EngLier

Eighteen Districts 4er idEntiffied as 3'Joportig UJSAF .ICP

construction projects withlin CONUS. Each of these Distrirts

was caled and the name--s of) 100 Area , Resi a-nt, andI~or

Project Engineers interfacing with the USAF BCE were

ide n ifEie -1. This .itil-y 1onijrs the:S~ 1)0 En~i i 3~ 1s .v

COE population of interest.
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The USAF' oopulation consisted of all tne Chiefs of

Engineering ani Chiefs of Construction Management for each

base that dealt with the COE. Eighty-two active USAF CONUS

" bases were identified. Ten of these bases were either Model

installation Program bases or bases whose MCP construction

agent aas the Naval -Facilities Engineering Command

"NAVFACENGCOM); therefore, they were not surveyed. The -.JSAF

3CE ooouLatiion :onsi5t"d jf L44 7"iiaL3 t 7

a oas es.

The total pooulation for this -tudy consisted of 244

* iniividuals.

Data Collection Plan

A census of botni pooula-ions was attemoted. The

support of Major ';eneral Ellis and Major 3eneral 3isinyak

"ided in obtaining a good census response per- ntage fr-n

-'-'" -? :o n s rac i a a ' .?_- f ,)oD .1 'i ne J S3A F 3 2 -',7_ £

Statistical Tests

Paranet-ric Tests "r ise2 in te anal/sis of tve Jil-

Sn 101nogn t.]e surv! in strinent )rovi les .]rlinaL _

iata. In recent ,ears this aooroacn nas become gener ll;

accepted since:

A statistic is complet ly indeoendent of tie
numb, -s on which it ooerates and is totally
unconcerned about t:he nature of the nea3rmen1-
3 cales to ihico the number 3-a fitted [17:27].

N.
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Furtier, it nas beenr snhown by:

. definitive evidence that statistics
calculated on ordinal measurements are just as
riliable and meaningful as statistics calculated
on interval or ratio scales of measurement
[17:271.

Thus, parametric procedures that were available on the

software syst;2m for data a~ii'/Isis, called SPSSX, were used

to -analyze .the re!sults of each of the survey state',nents.

The SPSSX syst: n is on the VAX 11/785 Academi:: Suppoort

Computer (ASC)

* As shown in Figure 3, Level IV of the hierarchy

represente2d the actual statem-ents in the survey. A basic

T-Test was performed for each survey statement using the

SPSSX subprogram T-TEST and a 95 percent confidence interval

*(alpha = 0.05). The T-Test 2valaat-ed- the equality or the

Lnequai ity ibet143 n the meani -)f th-i scores of each agen-z'y On

e - :,l- srve s3 1t M2 'It . The Nil -lypothesis qas

*Wn~r? 1, .413 ':15 n--n *of r-eS )nSs frim thel COE an] I?

-4as the mean )E response3 f ron tne-: TJSAF. If the data wer s

not significant, i.e., the null hypothesis was true, then

both agencies statistically 'icored the statement of the

probl:m with the sane valuel-. When the means we2re equal suchi

"hat '1 = o, n of thr- - .4 etinwr? possi .leI:

-42f
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L. Both agencis agreed with the statement.

2. Both agencies disagreed with the statement.

3. Both agencies were undecided on the statement,

which may indicate a poorly worded statement.

If the data were significant, i.e., u1 # u 2 and the

null nypot'nesis was rejected, then both agencies scored the

statement of the problem with different values. One of two

oossibilities may occur:
I. Both agencies scored different mean values on tne

san sid-e of the scale. In this case the different mean

* scores represent varying degrees of a congruent perception

of the problem, e.g., both agree but the COE only slightly

-agrees while the USAF strongly agrees.

2. Both agencies scored different mean values on

opposit:2 sides of the scale. In this case, one agency

- " jr e' viti the statement of the problem, while the otn

-g?.n:/ Ii s eraed wi th the st t e;nent of t-e problen.

"- c: 2o. [ct per :eotions of the san_ nr blen statennt na;

'nic~te a so1r:.e of conflict and, therefore, may reqiir _

c toe ...._ention of the ,nana j 'nnt of ootn agencies.

T he conbination of the results of the test of mean3 -n

the survey data, the type of perceptions obtained, and tn

O. content of the survey statements allowed inferences to 3-

' nade .hicn suooorted or refuted the investigative?

".'-'B trn-s23 . B 2 L2t-n tn i nvestiyltive ivoOtoeses I Dlo t en

the resear7n questions level, only in ferences coull be ne,
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Tabl-e 3.1

Hierarchy R2lationships

LEVEL 11 LEVEL III LEVEL IV
Research Investigative Hypotneses statemnent
Ques tion Numnbe r 3~

A A. O&M insoe ction and training 1 2 17 '13
ar inalequat-

%F~9 iurve7-ilance is 4 2 1
inconsis!'3nt

D. The re i s a l ack o f 322
adeqdat r2 :ai-nag,
Thiere ar 1--ss *quallifie d COE '323
ol 1 O ol C Dse 3utjo

3 -*ompronisiig accepotable - 24 34
cornpletioi of deficiencies

B. There is inci.-neLy completion 8 25 26

. JSer -lot Satisfie2d With the 9 27 28
EfinalI oroduct

DAs-built lrravings ar 1) 29

~~'A~ iD iifl~ s

1. -13 -3 1, 1. -

3. hr n rnsio>e 13 3 3
lar, to r e,-u resource-s
3P oI ffi Laten t

d d-- f c i-2n c i- as
* <. tEqukr)Jfel~~t varrantl enforc- 13 36

nent is~ w4e
D. ack oc lualiffied- ")oooLe to 5 14 35V nandlre qarranty enforcement

V. 4arranty orjes s 15 L65 37
urno.- r -soDne

61



-Dnr tn1 r s 1Ls -3cf t.e Lvet gative jvoDr-i e s 3Sa nd -3ar -7 -
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in isi -ra of3i A0
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.at -r of teresar,- and boecause t -e leve-l of exoerie3nce

rmprese ns a 'nigh levvel of construction knowledige, the

* iemolraonic data representing the COE population adds

* 3trength to the corif ilence level of the survey.

The 104 USAF respondents consisted of 36 pe-rcent Chiefs

oL Pnginzering, 50 percent Chie fs of Construction Manag-

mi it-,il 8 ?ercent Project Engineers; 6 percent fail:'i to

resoni~otll, 1 4~~i uestion conc-3r-in3 position

4e roDje2C? -nlineers wrio were given t'he- task off snsvering

s : -e ur-Ivy The UJSAF re 2soonlen dt-, t g r a e level- Is :conis i s t? 0, :

j nrz m S-Ll througn GS-13, 7 oerce,-nt -S-14 and above ,

16 erntofffil.:er level D-1 throuign 0-3, 2 oerc-ent 3S-7

'noih3S-10, ma 4 poer-2nt enlisted 'nnlzevel -,-2 -:n-rouchn

* E9; ne:~n. al~dtoresornd to the 1emograp'nic questi:m

~ u r ~sui -1,) 4r 1Ii , j1'm-n um zr~in. 1g

Inn- v tI - n) ;r- is)h L: lo r ,)r~ sft i4tn

0 jj ~ : I. r~ )L 'I Ti1 I , iri n r to i Fi~ :D,:):)va
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Reliability

Section I of the survey consisted of statements of

suspected problEm areas that exist within the three periods

of facility transition. Each statement measured perceptions

concerning a suspected problem area and each statement was

tied specifically to one of the three periods of facility

transition. Coefficients of reliability, which measure the

degr _e to wnich a survey statenent yields consistent results,

were calculated for each of the three periods of facility

transition. Three groups of respondents were considered for

this analyeis: The USAF/COE responses combined, the COE

responses only, and the USAF responses only. Table 4.1 lists

the resulting coefficients of reliability, or Cronbach's

alpha, for each of the survey oeriods of facility transition

and for each group of responses considered.

Table 4.1

Surve-y Reliability

Reliability Coefficients

COE USAF COE!USAF
Period Respondents Respondents Respondents

A. Last Five Percent .639L .5786 .5566
.of Construction

Acceptince and .8107 .8314 .8613

.7575 .7311 .7298
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rTne foIIowing ranges oF :ronoacn's alpa reoresent the rea-

tive reliability of a survey instrument depending upon the

value of alpha (29).

0.90 - 1.00 Excellent
0.80 - 0.89 Good
0.70 - 0.79 Fair

<0.70 - Marginal

The reliability of the statements for the last five

f 2 r_ f :: ons.--::cnn .. cer : 4;as narLLna :)r :-1 a-

resoonses, dit0 a coefficient valle of 0.6391, very nar.-jaI

a or the JSA-' resoonses, wizh a coefficienr value of 0.5786,

and "cause for concern" for th-e combination of OE,,,USAF

resoonses, with a coefficient value of 0.5366. The reliabil-
Sity of the survey for te acceotance and turnover period ani

the warrant. ),nfur ,mneriod was generally good. The

survey sarem-v ); - 1::eotan-e and turnover oeriof had

r .icr:, pod------------ "------------::L:Ien:- v'al e 3. 93- :;r

,_-. O0.3613 for -_ . - . .- ,_n The surve'$ s:atenen

/"o: the Ir' l-": .: ";... a ;:: rI [ re[.aoi~wy t ':, !

L ~ - I aIIe r

S

,coe::ici-ei ;: ) ,. c. r:r ::Ia ,coabind resoonens,

0. 7311 for JSA? r's:on *nts, mnd 0 7575 for the COE

re sn)on s-s s .

Because off the n marjnaL values of the coefficient Of

reliability that Avre obtained tor the last five percent of

construction oeriod, "it is necessary to decide both what

kind and what leveL of reliability are appropriate . . .

69
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(13:2 6) IL r -Ie Li J-stigi ion or the difficulties 3ncoun-

tered during this oeriod of ffacility transition. The coeffi-

cient of reliability valies t'lat were obtained for this

Sriod can be consilerel as aporooriate for this investiga-

tion because:

The :)oint is that a neas ire that does not -neet tie
hign criterion of iiign reliability with resoect to
individual scores nignft weLl be good enough for
naKinj conoafLsons oem_ een r uo neans, r v'1zi
- -_]e i r- no/ q --3: 2

The size of on grouo of resooridents is large in

* conoarison to tne total populati.on, as das 1iscussed

.-- ush in regaer to the surveyys confience level.
Because of this, the measure obtained sron tne survey state-

ments that were tied to this oeriod are considered good

" enough to naKe comoarisons betweEn the group means. There-

..fore, he rlability ofs te survey statenent; for t e as

rve Fer :.nt ; :onstr"- ) t u)er l are zonsiier_1 ar -

oriat t)r t-2 af rIsear i ve3ti-atiDn.

Test of Means

. The :eans of tle resoonss were tested based moon tne

follo4ing Likert scale that vas used in the survey:

ne i the r
strongly dis- slighty agre e nor slightly strongl
disagree agree disagree disagree agree agree agree
1 2 3 4 5 , 7
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Tne results of the t-st Df neans based on this seven-point

Likert scale arE shown in Table 4.2. The variable designa-

tion is shown as an aloha-numeric. The first letter desig-

nates one of the three periods of facility transition; A -

for the last five percent of construction period, B - for

the acceptance and turnover period, and C - for the warranty

enforcement )eriod. The second letter designates one of the

five investigative hvootheses for each period of facility

transitio,-. There are a total of fifteen investigative

hypotheses as stated in Chapter 1. The number in the

variable iesignation corresponds to the number of the survey

statement. Thus, the variable designation AAI reoresents a

statement concerning the last five percent of construction

(A), the first investigative hypothesis (A), and the first

survey statement (I).

Each 3tate.nent describes a suspected oroblem area

within one of the three facility transition periods and the

sirvey asks thne r-e 3ondent for agreement or lisagr-eement

4ith that statement. The mean score of all responses for

each agency is then obtained for each statement. The mean

score on each survey statement is intended to reveal each

agency's perception of the suspected problem area.

The mean scores for each survey statement for both the

COE and the USAF are tabulated to show the difference

(conflict) or similarity (congruence) between the scores.

From the Likert scale, scores that are less than four

71
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Tabl- 4.2

Results of the Test of Means

Variaole COE USAF Agency Significance
Designation (mean) (mean) Congruence (mean equal)

AA1 4.84 4.13 YES NO
AA2 5.41 6.15 YES NO
AB3 4.30 3.95 NO YES
AC4 3.53 5.32 NO NO
ADS 3.43 4.38 NO NO
AE/CD6 5.62 4.54 YES NO

3A7 4.20 2.79 NO NO
BB 4.77 3. 94 NO NO
BC9 5.39 4.88 YES NO
BDI0j 5.01 3.54 NO NO
BEll 5.29 4.58 YES NO

CA12 4.14 3.62 NO YES
CB13 3.15 3.35 YES YES
CD14 6.03 4.49 YES NO
CC/CEI5 4.74 4.95 YES YES
IE16 3.82 4.58 NO NO

-AA17 4.77 3.75 NO NO
k, 1 5.09 4.05 YES NO
" 19 5 03 5.59 YES NO
k329 5.33 5.15 YES "40
AC21 4.13 5.52 YES NO
-" XD22 6.43 5.59 YES ND
'E23 5.56 4.38 YES NO

3A24 4.97 4.71 YES YES
" 3825 3.94 3.02 YES NO

B826 4.12 3.33 NO NO
BC27 6.63 5.01 YES NO
BC28 5.71 4.71 YES NO
BD29 3.95 2.53 YES NO
BE30 4.96 4.04 YES NO
BE31 5.47 4.67 YES NO

CA32 4.05 3. 32 NO NO
CB33 4.25 3.48 NO NO
BA34 4.86 4.91 YES YES
-D35 4.60 4.73 YES YES
CC36 4.40 5.00 YES NO
CE37 4.29 4.85 YES NO

72

4

.~



w --

kS<:-reocesent lisaqrecnent 41:'1 tue surie'; s tnei 4QilSa4~ ~ ~ r.. 2nm_ n t i z i !, 31r ,. n I! 4 i

scores that a re- greater tnan four reoresent agreenent 4itI

the survey statement. The tabulated means snown in Table

4.2 represent the position of each agency on eacn survey

statement. These mean scores indicate whether the agencies

stand on the same side of the scale, representing congruent

oerceptions, or on oooositE sides ofE the scale, rere ij

mfnflictin ! oerceot.ons, :s can 'e 3,n ;- Tao 1 4. 2,

'yes" in :ne ag-ncy conjruence ::OL1nn freoeS3n7s I Zn)rjjent

rerceotion while a "no" reoresents a conflicting nerceot)

* The "si gnificance" column nanif sts another ase,2Ct of

tne survey analysis. When the neans of both agencies_ ar

similar or statistically equal, a "yes" is tabulatdi. "Yes"

indicates that, depeniing on the agencies' perception of tne

survey statement, both agencies are scoring tne survey

" stat-nent itn the :ane st iSti al -:ai . 'J n-3 1 -Un-7'. ,

'ro i nt t,- :"11 s i I-i f ant 1ia I, n -I I I -1s ' "

"i n "7 :Iqd q oS --:I _i. "NO"- .q3 -Ir~ -g7 _ on" 7- e - :I - i. s I : e , 1 ) -

of the survey stateennt, bothi aencies are scoring the

* survey stae e-It qih - i- fernnI ,,-I 1 , .

Four cases can occur on the -prce otions of tne agenc-s

on each survey statement:

Case 1. Congruent perceptions of the survey statement

with both agencies scoring the statement with the same

va I le.

73
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Congr-ent o-erceotions of toe surve/ starnenl

4ith the agencies scoring tn.e statenent with significantly

-.- different values.

"Case 3. Conflicting perceotions of the survey state-

ment with the agencies scoring the statement with signifi-

cantly different values.

Case 4. Conflicting oerceotions of the survey state-

ment Aritn ooth ag enciL scorinj tne sta Tien-1 .,1 1-e 3na

va I ue.

The fourth situation inijicates that t.-ie nean score-s ,:

* both agencies, although on ooposite sides of the scale, art_

considered, statistically, to be equal. The outcone 1s tnat

- the statement is scored as a four on the Likert scale 4hici

indicates that both agencies "neither agree nor disagree"

*. .... with the survey statement. Table 4.3 summarizes these situa-

.- t ons. All four situations did occur in the dati analvsi .

TI-e :,) L Lo'i -j Iiscus in oresents te aut:r 's in-_ror '-

-ati of 1 e: :at1 v li.sis a3 jesrioed anove cor sur 7

*"" statenents AAl -orougn C'E37. In this lis:ussion, the rtnges

* )f Li'Aer- scns r i:terore t.d as in iiate by t:oe

Sfo I Lowin g:

1.00 - 1.49 strongly disagr e
.1.50 - 2.49 disagree

2.50 - 3. 49 slightly disagree
3.50 - 3.99 barely disagree

4.0 nuither agree nor Jisagr2e
4.01 - 4.49 baraly agree
4.50 - 5.49 slightly agree
5.50 - 6.49 agree
6.50 - 7.00 strongly agree
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-rable- 4. 3

Daca rt -?rpratation Summary

Mean Values

Position of Scores
on Rating Scale Similar Different

Congruent with congruent Vi':'
bae3 ~~the- sa.-e score di ffe-r ]n: t coc 2s

Case 1 Case 2

conflicting with conflicting witn
6Oooosite! Sides the same score different scores

Case 4 Case 3

In a Case 2 situation, the significant difference

between the scores indicate the degree of agreement or

lisagr:e.Tn~n. ta 2ach -agency' -as with ti e survey state --I-t.

Accorli3i to the inte rpretation of the Likert scores estalb-

Ii shd above-, the ne-an scores of tha ageniciezs coulI sh e-

consideredl significantly different, statistically, yet,

* tnesfE scores could still bF? within the same range of inte r-

oretation. For example, 5.50 and 6.49 may be considered

significantly different, yet, the interpretation of the

* Likert scores is that both agencies fully agree. Thus, the

scores, 5.5 and 6.49, give an indication o-' the degree of

agr, tz-?nt with the survey statement.

-~~~~~ - -;i.- :4



Sjrvey :,atement-AAI. This statement is a Case 2

i iA L~5 as i1ic 'Ca I in Table 4.3. The COE and the USAi

nav :>"Jri nt )er otions on tis survey state ment; botn

agre . tIIi the training sessions per the contract are

-ffective- in preparing the BCE to maintain and operate the

,- .faciit/. The mean scores are statistically different 4it-i

te C: sLgintLI agreeing (4.84) and th e USAF oarely

agre in-i; 4.13) ;wi t this statement.

.Survey; Statement-AA2. This statement is a Case 2

sisuasg as inlicated in Table 4.3. Tne COE andi tne 'JA5

nave congruent perceotions on this surve y state nent; both

agr-e mat -ontract requirements should olace ;nore emohasis

on thne operation and maintenance aspects of a facility. The

mean s-ores are statistically different with the USAF ful':

*-'.- agreeing (6.15) and the COE slightly agreeing (5.41) witn

t. tnis 5t at -en.

Survev Statement-AB3. This statenent is a Case 4

""'i"t n . Th, COE and the USAF neither agree nor di'sagr-e

that there is an effective and efficient stanlard procedure
* z for tne coordination of pertinent information. Although ::e

,mean scores of each agency are on opposite sides of the

Likert scale 4ith a COE mean score of 4.30 and a USAF mean

0:1 score of 3.95, the T-Test result indicates that the differ-

ence between the mean scores is ir.significant or that the

- scores are statistically the same. Therefore, a score of 4

must be as3essed to this statement and, the result is

.76
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>ie '1r 0 nor aL~~ rsI :0'i II 71

1 f ns i~o r tu n:a 3i t jru( j - q r no ~r~seu

: nii Drih O, -Der ii-n - Ln D rfTia ti L w da s ,iDt -inrier s too -

Survey Statement-AC-4. -mis stat ,rnent is a -a se 3

I r. The- CO E ani -ue 73A,; nave coriflicti g urp e

D n 7?- sta Tin n: i-i -7-- :e 3C E -na i -t a z3-i .in -i -I:lr S:

-2 'a -3 -1 J r > r . 31Z 3

S-irve; Statenent-A S. Thi S .it-I ten i 3 -ase- 3

-:n.The COE and i- -ISAF nave z-onflictia3 parcoeo-

)nn t.> 1a-?le-it Ina 1 -2 coritract reo~ir-e nent- ff--r

~ ~ :)i.' l~21 2; -~ ~:a: :~r tie 11!:Dr~7-2 I

4fl 1 ) n7 I:2:. 11 s.1l., Lh qV31 i:~ i 71111

S urve y Statement-AE.l -'D6. Tis :3met - a C-ase2 2

3L -Fif!i-Drl The COE andI tie TSAF have: congnri~t perceprtions

)n is statemn! rt; both aigr -- tnat trie COE rojeCt .-lI ?kr

r~2 .ni in t.he- COE po int off contaZ For tne BCE unti I th

-11 j~nYor~mer er I.n teFiciit isl -21. T

TI'l 3':ores3 ar si'gn i F jean t1 L di f f er-en t wi th theCIEedL
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1n i A S I It-L i: I 1 4. 34.

*''' -3urvev Statemn-<'i7 . Fhi:{ 3taten_-wL iS Li 3z;- °iV -

* [-? Si:IUIL n. The CO0 1n i fe YSAF .- e :n itiny er: i-

t on s on :he stt t-:n t ia n,? con tract co~nol-es rI slat _s

lre ne: in all major imn thList it ms :oteols-o .i Tn- n,n

3.2 Qn :n Ir ?E S n J OKr-V<-'_. -I t..

Srvey Statement- 33. rnis sa-e n 3 1 s S

• 31 3-1a-I n. he COE an I J A n . i 'avfIL L- -

-ions Dn tne st anen: i-- -II oncoL: LZ- 3 v2

: -oci in it between tn - an l the n A? 3C. E m nean

so or--s are si gnificant; i fff-rent vit:i _n- CDE sLi gnt L;

agr_2in? (4.77) and tn o aSA 1rely iisare.in2 ' 3.94) aitn

-<.-. -hi3 s tetn, -t

-i r -7 St az r -t 2':-n nt < ii - S S I

.n t IL3 3t t ent; oo '1 t '00 11t .h1 7 nIc'iDnalit: 0 t.e

[ cooQe I fac iLit 3 i 7L t- 13 rS3 .,133Lsn -1 1! UI f neq .

%Ltn:ugh tne COE slimhy g gr ees (3.39 and toe JSAF also

slihtl' agr-2es (4.98) wits this stat en-nt, the nen scores

.4e r e sigri if icant1y d if Erent, statisticall. This is

.in terretd as the COE na'in- a higher l.e _ of agreement

i n: t i:3 tateflne t tn tF, . jSA.

04
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Survev Staternent-BDIO. This stite-ment is a Case? 3

SirUatt'an. T'h3 COE and tne TJSAF navei conflicting perc.2,-

tifls on 3 e tiit elet t'iat the as-builIt irawiV3 are accli-

rate and ip-to-dat?. The me-an scores were significantly

Jiffe r nt with the COE slightly agre2eing (5.01) and the T.SAF

barely disagreeing ( 3. 54 ) itn this statement.

Survey Statement-BEll. This statement is a Case 2

s i i.a t ion,. The CODE aniA tnie OS AF nav'.7~ongrieni: or )Ln

on this 00ttnen anIbonagr 3 17ar 'e OoeratrIos a7IJ

Maintenance (,D&M) iozuments are isuillv acceotabl:E.

A1tnough the COE slightlj aqree-s (5.28) and the USAF also

sligntlZ agrees (4.58) witn thi3s state-nent, the mean scores

are significantly differe-nt, statistically. This is inter-

preted -as the COE having a higher degree of agreement with

this state ment tnan th- e UJSAF.

SuvvState-nent-CA12. This stat--ni nt is a Case 4

3i 't aion-. T he, CoE a ni the? ~j 5'F n ine r a g ree nor lisaore-

onte stinn that thei-ri is -an e ffecti e or:)cedu-r~ fo r

-iailing construction errors or late--nt IefE-ct.:3 nt socii-

4 al~j ::over-2d by equioinent -arrinty. AlItn oug h to,'e ne an

score-s (COE': 4.14 and UJSAF: 3.62) w*~r'2 on oppositze sides off

the scale2, the mneans; 4ere statistically equal. Thus, they

n-2itner arenor dlisagre e. This could indicate eithe:r a

-nisund- r stoodl stat: nent or a ni sun lerstood procedure for

hnniling constructt,)n errors.
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-)2 '- L~ 3 s z~et Both fl, 5 - -S T 3 1 r - -

-(330s r -o r is or tools s j e n oDn odn I n 3r3r -qr r in -v -I iIfl

in I toit BCE r,-quest-s to e assi stance of teCODE In so L-esL

i:g t--nes 3 so-en t fands f rom th -e co ntr icto r. The m?an soe

a r st:Is t ici a 1eg:qual 4 i tO toei C0 E sIi g11t ly d i -a igr eii

3. 1-)anI" nl te - A aLso sLi gntL! I I a" gi 3. 3 5)

-,arvey Statement-CDI4. T h is -3 ,: -1~o L3 a Cas.5 2

i itai ?0. The -E? an i the-z "JS A F hav%7 c on gro-e n r- -2C: '

Dn tn s s ta t nnt boath agre th i ' wn en the con t rac tor i 3

nonresonsveon a warranty clain, the2 COE is saonoortive in

resojlving the oroblem. The mean scores wer-i signi'Licantly

-ife ct witin the COE folly. agreeing (6.08) and thez TJSA--

oi:~. m'r i nj ( 4 .49 ) with this state me nt.

~or-t'ev Staternent-CC/CEI5. This z te;o is :a Casc

3 1t1 1Z: 'I. The 'OE -aoil to.e JiSA" l congf-dent rctLo

DI m.Is sttmn;bothi agree? tnat the- COE and toe- USAF C

* ~ <n, -0-tO refr st ef 1-41-icr th2 BCE warrin ti

an-i jiarante ,e progran in orjer to effectively process all

4arranty claims. The: mo-an sc~ores .4ere statistically equal

Aii*1t0 toe2 COE slijhtly agreeing (4.74) and the2 USAF a],-,o

s3ligntly agre.?ing (4.95) with this state ment.

Survey~ Statem.3nt-CEIO'. This tteti- ;C>

S-ii1-at in . Th CO0E a n toei USA F n ive :n nt
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I I Dr vai m~/ t r' Ltn in new facilities The2li

;3j2s a s~ ~ign 41. anrtiv di icr en t wi i the COE oar31!

iisaqr-Eeing ( 3.82 ) ani t-i e SAF' slightly agr ?eing (4.58)

W L 7:1 tP'ILS state-2nent.

Survey Statement-AA17. This -37i wi is a Case 3

i,, ~ito. r h EO i - Si 7A F n-a,,, :n: ff -

adequate:. ThE score s are2 signizicanl:I, duiffer-ent 4 1 n e

COE SligtLy agre in; (4 .77) and tne U SAF oareix' L 1d3 ajr- -i--

(37)with tinis statemnert. This stat-enen-t is ve!3n~

to statement AA1 . The COE mean score 4as consistenti i

slig~itly agreeing (4.84 and 4.77) with botri stat-men--,

w --2 the TUSAF nea score svitched ':rDn bar--eli ar

(4.13) in s t atne n t A: I ba da-l i3s 7i

3 t anen. rhS mIa'I L, i~~ >

c atLon a.n i i 13s ~ie -

* ~Survey itt*n:A~.1)'I In t i 3 3 -1
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Survey Statement-ABl9. This statement is a Case 2

situation. The COE and the USAF have congruent perceptions

'p.- on this statement; both agree that the BCE responds to COE

requests for utility support in a manner which does not

impact the construction completion. The mean scores differ

significantly with the COE slightly agreeing (3.03) and the

USAF fully agreeing (5.58) aitn this statement.

' Survey Staternent-AB20. This stat. nen" ii - .ase 2

.si tatiin. Thz COE and "1e USAF na;- congrient rco:ins

on this statement; both agree tnat the COE a'IDws the BCE a
reasonable resoonse tine Whn requesting utility shop

suoort. The mean scores differ significantly 4i:1 thle 2OE

fully agreeing (5.68) and tne USAF slightly agreeing (5.15)

with this statement.

Survey Statement-AC21. This itatement is a Case 2

Sstuation. The C E and :he - S- ' nav oent er1ee0tions

On this state nen:; , .t a -2 :nIz: :m 3CZ .31r;-~iilance Ls

roles in t construtW or3jec:. rn_ nein ssores Jiffer

* si~nicant/ 4it1 e ,COE oar2Il! agr -ing .4.L3) and _:e

USAF fully agreeing (5.52) witn this statenent.

Survey Statement-AD22. This stat :nent is a Case 2

situation. The COE and the UJSAF have congruent perceptions

on this statement; both agree that retainage on the contrac-

tor payment should be at 1 ast 100 per: :t off tie cost to

complete all punchlist items. Although the COE fully agrees

-
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(5.43) and the USAF also fully agrees (5.59) with this state-

ment, the mean scores differ significantly. This is inter-

preted as the COE having a higher degree of agreement with

the statement than the USAF.

Survey Statement-AE23. This statement is a Case 2

situation. The COE and the USAF have congruent perceptions

on this statement; both agree with the statement that the

COE Project Engineers are trained to properly close out an

MCP project. The mean scores differ significantly with the

COE fully agreeing (5.66) and the USAF slightly agreeing

* (4.88) with this statement.

Survey Staternent-BA24. This statement is a Case I

situation. The COE and the USAF have congruent perceptions

on this statement; both agree that a primary objective is to

naintain the original contract completion date. The mean

scores aere statistically equal with the COE slightly

agreeing (4.97) and the USAF also slightly agreeing (4.71)

-ith this statement.

Survey Statement-BB25. This statement is a Case 2

* situation. The COE and the USAF have congruent perceptions

on this statement; both slightly disagree that the

contractor completes all punchlist items within a given

response time. The mean scores were statistically different

with the COE barely disagreeing (3.84) and the USAF slightly

disagreeing (3.02) with this statement.

83

eq,-

Si.



* V_ ,- -

Survey Statement-BB26. This statement is a Case 3

situation. The COE and the USAF have conflicting percep-

tions on the statement that there is an effective procedure

for action against a contractor who does not complete all

punchlist items in a timely manner. The mean scores differ

significantly with the COE barely agreeing (4.12) and the

USAF slightly disagreeing (3.33) with this statement.

Survey Statement-BC27. This stat-:ceit is a Case 2

situation. The COE and the USAF have congruent perceptions

on this statement and both agree with the statement that the

COE strives for a high quality facility as governed by the

contract specifications. The mean scores differ signifi-

cantly with the COE strongly agreeing (6.63) and the USAF

slightly agreeing (5.01) with this statement.

Survey Statement-BC28. This statement is a Case 2

,ituation. The COE and the USAF have congruent perceptions

on this stiternent and both agree that the quality of the

ffa iLLty satisfies the user. The mean scores differ signifi-

cantly with the COE fully agreeing (5.71) and the USAF

slihntly agreeing (4.71) with this stat'rnent.

Survey Statement-BD29. This statament is a Case 2

situation. The COE and the USAF have congruent perceptions

on this statement and both disagree that the as-built

drawings are provided within 30 days of construction cornp ,-

tion. Th- mean 3cores differ significantly with the COE
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oarely Jisagreeing (3.95) and the USAF sligntly disagreeing

(2.53) with this statement.

Survey Statement-BE30. This it :01t is a Case 2

situation. The COE and the UJSAF have congruent perceptions

which agree with the statement that all warranty agreements

of the facility contain accurate effective dates. The mean

scores differ significantly with the COE slightly agreeing

(4.95) and e JSAF oar-iy geei]; 4.)4) i:: :;I

s3 ta ft n t.

Survey Statement-BE31. This state-,nent i3 a Case 2

* situation. The COE and tie USAF nave :ongraent 3erceptifns

on this state'nent and both agree tna: tie ooeration and nai1-

tenance manuals for installed equipment ::ntain accirat3

information. Altnough the COE slightly agrees (5.47) and

tie ISAE also slightly agrees (4.67) witn this statement,

--ie n an s3ores iC.-eC sign i ,:nzL . his is i :t r:r -ti

1 3 i1 1 i ?i~ i i pe-r iqrent ,i a 1 4 15- i - 1 1 -

"urvey Statement-CA32. Thi 3 -L 3 - - a }a 3
S sL - iatvI . The D-C . a i t S A 1-7 1 / 1 L L:tint g oer -a -

.tions on tie s t atnent that tnere is 1n effective procedare

" for tie BCE to obtain luick resoonse from the contractor,

his subcontrictori or his suppli_?rs for 4arranty claims on

facility equipnerit. The mean scores are significantly

ILfer nt t qi t:n iE oar Lr ag r C>ing (4.05) and tie USAf

slightly disajreeing (3.32) with this statement.
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Survey Statement-CB33. This 3tatenent is a Case 3

situation. The COE and the USAF have conflicting percep-

tions on the statement that the COE effectively assists in

the recovery of USAF resources spent to fix latent construc-

tion deficiencies. The mean scores differ significantly

with the COE barely agreeing (4.25) and the USAF slightly

disagreeing (3.48) with this statement.

Survey Statement-BA34. This it-iS ents a Case I

3i:uation. The COE and tne ,_JSAF nave :,ngrien: ,e-rceptiors

on this statement and both slightly agree that user occu-

pancy of the facility prior to 100 percent completion

reduces a contractor's liability for correction of defi.ien-

cies and punchilist items. The mean scores were statisti-

cally equal with the COE slightly agreeing (4.86) and tie

.. [USAF also slightly agreeing (4.91) with this statement.

.4. Survey Statement-CD35. This itatienent i3 a Case 1
"4,

31tua.i. The COE ant iv.e , n aJSA V a 7ongr ient

'' t:li3 s:ttenent -nd bon s[i;nt' s'q- :na. t COE a-i

tie B32" nave jualiffied personnel that ;iandle all qarrant!

ciains on newly constructeI facilities. The agencies nean

score3 dere statisticalli equal witn tne COe slightly

agreeing (4.60) and the USAF also slightly agreeing (4.73)

with this statement.

Survey Statement-CC36. This itatement is a Case 2

3ituation. The COE and :ne 13AF nav .:ongrirent per:eptions

on this statement and both slightly agree that the warranty

86
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_ and guarantee progra.n established by the BCE immediately

includes the new equioment in a comoleted MCP facility. The

mean scores differ significantly with the COE bar-ly

agreeing (4.40) and the USAF slightly agreeing (5.00) with

this statement.

Survey Statement-CE37. This statement is a Case I

situation. The COE and the USAF have congruent perceptions

on this statement and both slightly agree that the warranty

-z:lai~ns processing procedures are cumberone. The mean

scores differ significantly with the COE barely agreeing

* (4.29) and the USAF slightly agreeing (4.85) with this state-

me n t.

Support of the Investigative Hypotheses

There are a total of fifteen investigative hypotheses,

five for each period of transition. Each investigative hyoo-

"- ":nesi3 witiin eachi oeriol of facility transition is evali-

a.iisin; the oiLing

I. The mean score of each agency on each survey state-

nant hicl shows th- conflict or congr-lence D oerceotions

2. The re3ults of tile test of means oreviously

discussed.

3. The content and re2asoning behind each of the state-

ments that 4ere used to support the investigative hypo-

the3si

As discussed previously, the mean score for each state-

rn ent shows either congruent perceptions or conflicting
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perceptions between the agencies. The test of means shows

whether the scores of each agency are considered, statisti-

cally, the same or different from the other agency's scores.

Congruent perceptions could show that a suspected problem

is either "no problem" or a problem that both agencies feel

needs to be resolved. Problem areas that are agreed upon by

both agencies give strong evidence to suoport the investiga-

tive hypotheses.

.1.° Conflicting perceptions about any of the survey state-

ments represent inter-organizational differences between the

* agencies and, tnerefore, should be considered a management

oroblem. The resolution of inter-organizational diffferences

nay involve organizational and/or inter-organizational

policies and procedures. Thus, any survey statement result-

S-' ting in a conflicting perception immediately causes the

investigative hyoothesis to be supported.

The content and reasoning behini each statement help to

•nulat_ inference statements. Infere nces are3 drawn fron a

conbination of the content of each statement, the type of

[ • )erceptioii obtained, and the rasults of the test of neans

nentioned previously. The result3 and inferences directly

<. support the conclusion to each investigative hypothesis.

The following discussion focuses on each investigative

hypothesis within each facility transition period. For each

i LnvestiJative hypotnesis, inferential statements are drawn

is previously discussed. The discussion on each hypothesis

*1k"
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concludes dith a statement of suooort or non support of the

investigative hypothesis based on the inferences made.

Last Five Percent of Construction, Period A. The

following discusses the evaluation of each investigative

hypothesis that was considered in this period of facility

transition.

Investigative Hypothesis AA. This nypothesis

states tna- tl-e Ooeration ani Maintenance 'O&M) in .....

and training art_ inadeiqate. TAhe four variables st:!;amiig

:-. from this investigative hypothesis are AA1, A2, AA17, and

AA18.

On statmnents AAl and AAI7, the COE sligntly agreed

(AAl: 4.34 and )AI7: 4.77) tnat D&M training sessions are

effective for preparing BCE oersonnel to operate and

maintain the facility and that the O&M training sessions are

.IJae: iate. The USAF, on thE ot-er hand, oar _[y agrees '4.13)

:-nat e traling se-sins or tie contract re ezfcziie

-or Dr-2parini BCE oer3onnel tD OOer:- an. naintain th1e

faciLity; and sli.ntLy disagre2es 3.75) tnat tie training

sessions atr adeguat . The USA? ii3agre-i-'nent 4ithi tie

statement that training sessions are adequate nay inlicate

that the USAF feels that the training sessions called for in

the contract are different from those actually obtained at

the site.

AA13 resulted in a con grient Per:eption that access to

FPVAC equipnent for routine maintenance was acceptable;

%



znerafore, AA13 poses no problem to the management of both

agencies. AA2 resulted in a congruent perception that nore

-.emohasis should oe placed on O&M asoects. AA2 may indicate

that more reliable equipnent is desired.

Based on conflicting perceptions between the USAF and

the COE on the adequacy of the training sessions and on the

congruent perception of both agencies that more emphasis is

needed on )&M aso-_,ti, tnis in e'3t.ig=tive nvootnes 1 i3

suooorted. Thereffore, i: :an oe conclided tna- D&M i-nsoec-

;:ion and training ar not adequate.

• Investigative Hypothesis AB. This nyoothesis

states that the USAF 3CE/CODE workin3 relationship is not

effective. The variables stemming from this investigative

hypothesis ar AB3, ABl9, and AB20.

-? Statements AB19 and AB20 establish that the COE and tane

:SAF 3CE niave a or )essi)rial oinj reiotonshio 3ecvl:se

) oot..n agen i s i r e -C:e 13-- rsoonis to Y0E re,,es :

:or t3at 1 1 Gort -AB20

Stat-_nen - AB3 rsuL-sL in a "neL:-er gf nor

iisagr!e" on r-n_ stat- men: t na: :ris an e2fective and

efficient standard procedure for coordination between tie

COE and the USAF. As stit-ed previously, tnere are two

possible r--isons for this result. Statement AB3 may not

*% .
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for coordination betw-en the COE and the USAF is not under-

stood.

Because of the result on AB3 inferences about this

investigative hypothesis cannot be made. Therefore, this

investigative hypothesis stands neither supported nor

refuted.

Investigative Hypothesis AC. This hypothesis

states that the USAF surveillance is inconsistent. The

variables stenmin; froin this investigative hypothesis are

AC4 and AC21.

The USAF mean scores on statements AC4 and AC21 indi-

cate that the USAF fully agrees (5.52) that BCE surveillance

is consistent and slightly agrees (5.32) that the BCE main-

tains high interest in construction through weekly surveil-

lance. However, the COE mean scores on statements AC4 and

AC21 indicate that although the COE barely agrees (4.13)

,hat the BC7 is consistent in using the same inspectors for

each project, the COE barely disagrees (3.53) that the BCE

maintains high interest in construction through weekly

4 surveillance. This result imolies that although the BCE

inspectors are consistent because one inspector, who under-

stands his role, is used on each construction project, the

4 COE may feel that the weekly surveillance by the BCE is not

maintained consistently throughout the life of the construc-

tion project.
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Based on the conflicting perceptions between the COE

and the USAF on BCE level of interest on construction

projects through weekly surveillance, this investigative

hypothesis is supported. Therefore, it can be concluded

that the BCE surveillance is inconsistent.

Investigative Hypothesis AD. This hypothesis

states that there is a lack of adequate retainage. The vari-

aoles st-2nming from this investigative hypothesis are AD5

and AD22.

"* Both agencies agree with statement AD22 whicn states

* that 100 percent of the cost of completing all punchlist

-items Thould be retained fro-n the contractor. There is,

however, a conflicting perception between the agencies

concerning the adequacy of the retainage; the COE feels that

the present retainage requirement is adequate, but the USAF

feIs that the ratainage is not adequate. The inference

Jradn frmn the COE perspective is that the retainage is

id deiuate and thac an anount, at least 100 percent of tne

cost of completing all punchlist items, should be retained

from the contractor payment. The inference drawn from the

JSAF perspective is that the retainage is inadequate and at

least 100 percent ot the cost of completing all punchlist

items should be retained from the contractor.

This conflict in perceptions on the adequacy of retain-

age may indicate a source of management difficulty. The

infer-nces stated above may indicate that a clarification of

92
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tne r tainage raquirenent ?er the contract may be needed;

also, an agreement to retain a certain amount from the

contractor payment to enforce the completion of the

ounchlist may be needed.

Based on the conflicting perception concerning adequate

retainage and the need for management to resolve this

problem, this investigative hypothesis is supported. There-

fore, it can be concluled taat ther2 Ls J ac E ade2ua-e

retainage.

Investigative Hyoothesis AE. This OyDoIesls

states that there are less qualified personnel ased vby the

COE for project close out. The variables st3m,ning fron this

hypothesis are AE/CD6 and AE23.

Both agencie-s agree that the COE project engineer is

trained to properly close out a job (AE23) and remains the

ooint of contact throuhout thn fic;Li:v transL:ion A

Ther for , baseu n tnis. o -arcti ons, -is 1Vo .. :-s;s L'S

ref.a:. l.hus, n ar iia -L aife I CO oer sonneL :r

oroject close out.

Acceotance and rurnover, Period B. Tle foILL4ing

discusses the evaluation of each investigative hypothesis

considered in this period of facility transition.

Investigative Hypothesis BA. This nypothesis

states that an acceptable completion of deficiencies is

co~noronisedby the need for bui diin3 occupancy. The
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variables stemnming frDn this investigative hypothesis are

BA7, BA24 and BA34.

Both agencies agree with statement BA24 that a primary

objective is to meet the original contract completion dates.

Both agencies also agree with statement BA34 that user occu-

pancy prior to 100 percent completion reduces a contractor 's

liabilities for deficiencies and correction of punchlist

i.t ?!ns . However, statemeat 3A7 resulte d in a conf!Li~ting

perception that :onoletion datas a-e net with all liajor

ounchlist items comoleted. The USAF disagreed that comple-

tion dates are :net with all major punchlist items conpleted.

The conflict may be caused by a lack of a common definition
for major punchlist items. The inference drawn from these

results is that if the building needs to be occupied by the

USAF with major punchlist items still pending, but occupying

th- o:iLin . reuces_ the liability of the contractor to

- -.* corce:t ieffiencies and ooen ounchlist it ms, then

-I c-eotab I co~nl_. tion of defficienci es couli oe coio Do. i3ec

O/ t.-e USA occupancy of the fLc ility.

: Basci on these inferential 3tt aments, this investiga-

t i hyootnesis is supported. Therefore, the conclusion is

-+,.".- %that acceotable comoletion of deficiencies is compromised by

. the need for building occupancy.

Investigative Hypothesis BB. This hypothesis

stit :s thit there is untinely 7oapletion of puncihlist items.

- 94
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The variables stemming froin this investigative hypothesis

are BB8, BB25 and BB26.

Both agencies agree with statement BB25 which states

that the contractor does not complete all punchlist items

within the given response time; therefore, both agencies

feel that this is a problem area. Part of the problem of

44 untimely completion of punchlist items may be indicated in

the conflicting perceptions that were obtained from state-

nment BB8 which states that the punchlist items are well

coordinated between the COE and the BCE. The USAF disagrees

*that the punchlist is well coordinated while the COE agrees

that the punchlist is well coordinated.

Another part of the problem of untimely completion of

punchlist items may be indicated in the conflicting percep-

tions that were obtained from statement BB26 which states

that there exists an effective procedure for action against

3 contractor for untimely completion of punchlist items.

The USAF, again, disagrees that there exists an effective

procedure to use against a contractor while the COE agrees

with this statement.

Based on the results of these statements, this

investigative hypothesis is supported. Therefore, the

conclusion is that there is untimely completion of punchlist

items.

Investigative Hypothesis BC. This hypotnesis

states that the user is not satisfied with the final
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-roduct. The variables stemming frDn this hypothesis arE

SBC9, B027, BC28.

Both agencies agree with each of the statements used to

support this hypothesis. Both agencies agree that the facil-

ity functionality satisfies user mission requirements (BC9);

that the COE strives for a high quality facility as governed

by the specifications (BC27); and that the quality of the

facility satisfies the user (BC28).

Based on these statements, this hypothesis is refuted.

Therefore, the conclusion is that the user is satisfied with

7 the final product.

Investigative Hypothesis BD. This hypothesis

states that as-built drawings are unacceptable because of

inaccuracies. The variables stenming fron this investiga-

- .-.. tive hypothesis are BD10 and BD29.

* . The survey results show both agencies agreeing that

as-built drawings take longer than 30 days to turnover to

.- Uie SAF BCE. qowever, because the regulations allow 90

-aI3 for as-built submission, this result is not applica-

ble to tae support of this investigative hypothesis.

There are conflicting perceptions that the as-built

drawings are accurate and up-to-date. The inference from

the COE perspective is that the COE may feel that the as-

built drawings are accurate and up to date. The inference

from the USAF perspective is that the USAF feels that the as-

ALP,. built drawings are inaccurate. The conflict between the
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agencies about the accuracy of tne as-buiLt drawings is a

nanage~ment oroblem that nust :e resolved.

Based on the conflicting perceptions of tne accuracy of

the as-built drawings, this hypothesis is supported. There-

fore, the conclusion is that the as-built drawings are

unacceptable because of inaccuracies.

. investigative Hypothesis BE. This Iypotnesi3

stat-es that thie O&.M doc'mentation Ls incomp _. rh-

ables st2.ntning frin this nypot-,esL3 art BEI1, ;3E30, ini

BE3l.

* Bota agencies agree that )&M documents are acceotable

(BEll) and that they contain accurate infor-nation (3E31.

In addition, both agencies agree that warranty agreements

contain accurate effective dates (BE30).
Based on these results, this hypothesis is refuted.

Pheri fore, the conclus ion is that tie O&M documen-:tion L3

co mo

Warrant, Enforcement, Period 1. The f.oLLD4in

di3cuss,23 t.1-e evaliatin of eacn lnyotigatiVe nyotneis

*:onsi-ered in :ni3 -> ri:)-d o cili-' ofnsi-ion.

Investigative Hypotnesis CA. This ny,)- -:_sis

states that there is no standard procedure to obtain contrac-

tor si[,oort to fix latent deficiencies. The variables

st:nming fron this hypothesis are CAI2 and C132.

The t 3t_ of means :r* statmant _,A12 reulte in

"neitner agree nor disagree" with the statement that there
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c3 an pr e izi~ o) 1r~ :o r nanil i -g :conrs-r ictionl err ors

3niL~n 1~ c.Tr-Eor-2, no inifere2ntial statemnents

cani b-z irain Dri stat-?nent- --A2. Altnough th-erea dere

7 :on~llictin3 pe-rceaptions etentnie agencies about statement

-A32, which states tiat there is an effective procedure for

obtaining ui response from the contractor, the statement

ref-2rr-al to -darranty clains and not to the ffi<ing of latent

iC~21elcIe3.This pL:n er -eo'.n nust ':)- resolved

a tne iooer nanagemnen: bae~ocause *ie resol-itiori nay

i-ivolve 30 L-y and procelur a cnanjes.

3asA on t.-e re sults of statenent Ckl2, and the i-iappli-

cao iIi -y of st at ament 2-z32, i- inVeSti gat iVe hypOtfhes is

cannot be support-2d nor r--euted. Therefore, no conclusion

can be dra,4n on 4hatner there is a standard procedure- to

obta i - contractor suoport to fix latenrt deficiencies.

Inve2stigative Hyoothesis CB. ThIni -1)th es."

v, -2r"23)1 a

:ls. The varliboL,2 st.2rinj ffrDn !:.ii invtestigative npo

-I 3i 3 ar 2-313 Ind 2-333.

Bot.1 agnce;.r-e2 41t.n stat~ine-it CB13 tnat tne 3CI

do-es not 'keen records of all, funds 2xpendad on unanswered

c -cins. H-oev -r, tne-rea ar-? confflicting perceptions on the

COE effe ctive ness in assi ;ting the -USA to recover resources

3;-ent I' fi,< Iat~nt Jfienis(C333); tnme 'JSAF'nrci-
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is tnat the COE is ineff3ctive in assisting in the recovery

of expended funds, while the COE feels otherwise.

Based on the conflicting perceptions about the COE

effectiveness in recouping USAF resources and the congruent

perception that the USAF does not document the resources

that are expended to fix latent deficiencies, this hypothe-

sis is supported. Therefore, the conclusion is that there

is no stanIari procedure to recoup additional government

resources expended to fix latent deficiencies.

Investigative Hypothesis CC. This hypothesis

I states that the equipment warranty enforcement is weak. The

variables stemming from this hypothesis are CC/CEl5 and

CC36.

Both agencies agree with statement CC36 which states

that the BCE guarantee program includes new facility equip-

nent; both agencies also agree with staterment CC/CEI5 wnich

stat i tnat otn ncies know the orocedures to eff- c-

tively process 4arranty claims in this progran. The infer-

.-nc . fromn tnese survey statements is tnat new equiomnent is

S)art ot the BCE guarantee programn and that warranty claims

ar ! effctivaly processed by procedures that are known and

. understood by both the BCE and the COE.

, OBased on the inference drawn from statements CC/CEl5

- and CC36, this inve'tigative hypothesis is refuted. There-

fore, the conclusion is that the equipnent warranty enforce-

ment is not weak.

.9
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Investigative Hypothesis CD. This hypothesis

states that there is a laz K of qualifiei personnel to handle
warranty enforcement. The variables stmnming from this nypo-

thesis are CD6, CD14 and CD35.

Both agencies agree that the COE project engineers

remain as the point of contact through the warranty

enforcement period (CD6); that the COE is , in

r -solving nonresponsive contractor problems on warranty

claims (CDl4); and that there are qualified personnel tD

handle all warranty claims on new facilities (CD35).

Based on these results, this investigative hypothesis

is refuted. Therefore, it can be concluded that there are

qualified personnel to handle warranty enforcement.

Investigative Hypothesis CE. This hypothesis

states that the warranty process is cumbersome. The vani-

ables stenmin.g from this hypothesis are CC/CEl5, CEI5 ar d

1137.

3o-,, ag*ar1.iis agr e wit1 statement CE37 wn--ic.n states

t:iat th-e warranty process is cumbersome. However, there ar

:onEli:ting perceptions about statenent CE16 4ith tne COE

di sa'rei that there exists an effective procedure to

handle 'warranty claims for new equipment. The results of

statement CC/CEl5 inlicated that a procedure for effec-

tively processing of all warranty claims is known and

inderstood by both the COE and the BE. The contradictor/

0- results between CC/CEl5 and CE16 may indicate that the

. ,. i00



statements :nay not nave been understood. However, tne

inference that is Ira~n from these results is that from th

COE perspective there may be a procedure for processing

equipment warranty claims, but that this procedure is not

effective. This inference is supported by the result that

both agencies agreed that the warranty process is

cumbersome.

Based on the results of CE37 and the inference ira4n

from CC/CE15 and CE16, tnis investigative hypothesis is

supported. Therefore, the warranty orocess is cumberione.

Table 4.4 presents a summary of tne finiings on each of

the investigative hypothesis.

Rank Order

The following discussion focuses on the rank oriering

of tne oroolens encountered during the facility transition

period. The pr ole ns tI At 4 -r 2 ank r , i v .1 3' rir-1 :7 2 -:) -

ient .4ere difficulties tnat 4ere i.ntii in 9ss

st'i ies. These Iiffi c ulties , r_ 2es; nt ilhi t e 'v-? i 1-

tive. hypotheses and were consii ?r,? a- va.arL bles i1 '.11 3

rank order analysis.

The rank order analysis was done by the nonparintrL"

i iborogram, KENDALL, on the SPSSX computer package. The

KENDALL subprogram analyzes all of the ranks olacel on -ea-n

of the five variables (problems encountersd) for Ach oeril

of facility transition and computes a -nl:en rank for each
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,rable 4.4

Inestigativ:? H-yothes3es Inferntil Supoort Summary

V Period Investigative Hypothesis/ Supported/Refuted
Statement

A A. O&M insoection and training SuportE d
are inadaquate.

B. BCE/COE working relationship Neither
is not effective.

C. USAF surveillance is Sp0
inconsistent.

D. There is a lack of ad-2quat- 5uo~te
re tainage.

E. There ar3 less qualified COE Ra -t
* personnel for project close out.

B A. Acceptable completion of defi- SupporteI
cencies is compromised by th =

need for building occupancy.
B. There is untimely completion of Suoported

punchlist items.
C. The user is not satisfied with Refuted

the final product.
D. As-built Irawings are Supported

unacceptable because of
inaccurac ies.
r&M1documentation is in:ornoi.

A. Ter- is nio procedur=e fol, 1 -rn~
obtaining contractor suo:)ot t
fix latent deficiencies.

B. There is no staniarl Sr>?e ~ uoor_
to recouo additional govrn..
resources spent to fi< latnt
def ic i enc ies.

C. Equipment warranty enforce:nent Re it :1
is weak.

D. There is a lack of qualified Refutei
S.personnel to handle warranty

enforcement.
E. The w rranty process is cumb.-r- Su;ort

• " SO fle.

10.
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variable over all the resoonses (27:823). This measure

describes th2 relationshios between variables which consists

of the positions of the variables relative to each other

which can be called ranks or rank order. The interpretation

of the rank order analysis refers back to the problems

encountered which are represented by the variables under

investigation. A perceived order of significance for the

problems ranke1 in eaco transition period results. This

oerceived order of s inif icance is referred to as the

?rioritfr list in the iiscussion that follows.

Table 4.5 tabulates the ranks of these problems with

the corresponiing KENDALL mean ranks as rank ordered by

three groups of resoonses: the combination of both the COE

an] the USAF, the COE, in-] finally, the USAF. Each group is

:alled a data group fr discussion purposes.

The or ).o'L-Yns ii , peri)l of transition ar discussed

i rns utive[/ : 'o : - t or orit! establisllI o'- tIe

c~noioil_ 3IA-' ", -ii ;rio. \s eacn iifficzul_' is

isuss~ei, :on-Dnpiriibn.s tie r-sults of tiie rank order

4 in Al'I 3na is ff r .? I : :o- 12 .r , Ian jr Duos ar nade. The

rsuln is 1 1 1t 1 {nt of the problems encounteredr. irin j each , 'CL')I ) it:itv transition.

.4 The Last Five Perce nt of Construction Period. The

foL"in S --1-i s:' n of the oriority listings of

;Ii~ fl- I I I -1~ -3 l t f i Ve otren t o E

"S 1 ') 3

",. % -. "- ", .- '
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Table 4.5

Results the KENDALL Rank Order Analysis

"- - Probles Encounter el in Period Mean Ranks

USAF/COE COE USAF

Last Five Percent of
-' Construction Period

Lack of ad 2qaate -&M inspection
_. nIn in 2. 24 2. 39 2.14

Lack of adequate retainage 2.77 3.07 2.56
ack of good BCE/COE work
relationship 3.29 3.19 3.37

Less Iualified oersonnel for
job close out 3.31 3.49 3.18

Lack of consistent USAF surveillanc3 3.38 2.86 3.76

Acceptance and Turnover Period

Unti.nely completion of punchlist 2.24 2.19 2.28
Compronis- acceotable completion

of deficiencies 2.96 3.02 2.92
*' User not satisfied 2.97 2.78 3.11

Jnacc=otable ms-built drawings 3.39 3.57 3.27
'JfD,7 1t D& -1: nt.3 3 .43 3. 44 3. 42

qarranty Enfor:,-2nent Period

Lack of contractor rsponse tofi< t if ~cts 2.00 2.07 1.95

4 .arr:nt! enforcement is weak 2.85 2.83 2.86
Ad--:i--ina! r-soarces spent to

fic latent deficiencies 2.99 3.25 2.81
Warranty orocess is cumbersome 3.32 3.15 3.44
Lack of qualified personnel to

hanai13 darrinty 3.84 3.69 3.94
O0

The First Priority. The lack of adequate O&M

insoection and triining was tha first oriority based on the

r- S§llts of the rank order analysis of all three data groups.
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rhis result supports the congruent oerception between the

COE and the USAF that more emphasis is needed on O&M aspects

and also agretas with the conclusion on the investigative

hypothesis AA that the O&M training and inspection are not

adequate.

The Second Priority. The lack of adequate

retainage was the second priority based on the results of

tne rank orier analysis of the combined USAF/COE data jrouo

and also of the USAF data group. This result supports the

oerceotion that both agencies agreed that 100 percent of the

4 cost of copleting the punchlist items should be retained

(AD22). The results of the rank order analysis of the COE

data group established the lack of adequate retainage as a

thir priority. This result reflects the fact that although

the COE felt that tne retainage was adequate (AD5), they

also felt that at least 100 oercent of the cost of comole-

tinj tne ounchlist should be retained (AD22).

The Third Priority. The Lac'z o a good COEjUSAF

4orking r'ilationshi,) was tne third priority based on tie

r4sults of tne rank orier -analysis of the cofnbined COE'USAF

Jata group. However, the results of the rank order analysis

of the COE data group and of the USAF data group indicated

that the lack of a good COE/USAF working relationship qas a

fourth priority. The fourth priority as established by the

COE anI the USAF data groups i, more supportive of the

results discussed earlier which stated that the COE and the
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BCE does Iave a professional working relationship (ABI9 and

AB20); thus, the agencies would tend to rank this problem

area with a lower priority. The conclusion for the investi-

gative hypothesis concerning the COE/USAF working relation-

ship was inconclusive because no inference could be drawn on

the survey statement which stated that there is an effective

and efficient standard procedure for coordination (AB3).

when this fourth priority established by each agency is

combined with the results of the survey statement.s, tne

indication may be that this difficulty is not really a

* problem during the last five percent of construction.

The Fourth Priority. Using less qualified

p oersonnel to close out the job was the fourth priority based

on the results of the rank order analysis of the combined

COE/USAF data group. The rank order analysis of the COE

*"""data group established this difficult; as a fiftn oriority.

this investigative hypothesi3 was r-ffuted as d

- earlier and is, therefore, essentially not a ?robln -whic

agrees witn priority established by the rank order analysi.s

of the COE data group. The result of tne rank order

analysis of the USAF data group established this problem as

a third priority. if the third priority is really not a

O0, problem then this result indicates that the USAF data

group's fourth and fifth priority may not be a problem to

the USAF during the last five percent of construction; the

fourth priority being the lack of good BCE/COE working

* • -. .°



relationship, and the fifftn priority being the lack of

consistent USAF surveillance.

The results of survey statement AB3 forced an inconclu-

sive result on the investigative hypothesis whicft stated

that the BCE/COE working relationship is not effective.

However, the results of ABI9 and AB20 give an indication

that the BCE/COE working relationship is at least profes-

sional. This rasult does support a low oriority on this

oroblem area and thus, may render this problem as a "no

proble.n" area.

The results of AC4 and AC21 indicate that froin the Air

Force oersoective, the inconsistency of BCE surveillance is

not a problemn. Therefore, from the USAF perspective the

results on AC4 and AC21 support the low priority established

by the USAF on the problem of inconsistent BCE surveillance

and this indicates that this may not really be a proble.

These resutls lead to the conclusion that fr-,n th- UA5'

oersoectiv., the third, fourth, and fifth priorities during

the la3t five oercent of construction are3 really not

oroblens.

The Fifth Priority. The lack of consistent USAF

surveillance was established as the fifth priority based on

the results of the rank order analysis of the combined

COE/USAF data group and of the USAF data group. However,

the results of the rank order analysis of the COE data group

established this difficulty as a second priority, which
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supoorts the COE disagreement that the BCE maintains high

interest in the construction through weekly surveillance.

" The conclusion of this investigative hypothesis was that the

*' BCE surveillance was inconsistent because of the conflict in

perceptions between the COE and the USAF. This conflict is

again reflected by the large difference in the priority rank

of this problem area.

The Acceptance and Turnover Period. The foliLowing is

a discussion of the priority listings of the problems

encountered during the acceptance and turnover period.

* The First Priority. The untialj .:ompletion of

the ounchlist items was the first priority based on the

results of the rank order analysis of all three data groups;

-the USAF/COE combined, the COE, and the USAF. The high

priority of this difficulty, in addition to the conclusion

that there is untimely :omoletion of the punchlist, may

indicate that ouncnList compl-etion is a serious oroble.I.

"71-. The inferences drawn from the survey statements which stan

from this investigative hypothesis indicated two asoects of
. " . 4-

* this oroblem area; tnese were the coorlination of ouncnLit

items and the non-existence of an effective procedure

- against a contractor who is untimely in the correction of

puncilist items. The existence of these two oroblem areas

support the high priority given to this investigation hypo-

tnes is.

F2'.

lO8
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The Second Priority. The conoronising of tne

acceptable completion of deficiencies was the second

priority based on the results of the rank order analysis of

the combined USAF/COE data group and the USAF data group.

However, the rank order analysis of the COE data group estab-

lished this difficulty as a third priority, which may have

been a result of a higher COE priority being placed on "user

3atisfaction.' The high priority that was placed on this

problem is supported by tkiz conclusion of thie investigative

hypothesis dhich states that user occupancy prior to 100

*r percent completion reduces the contractor liability. The

high priority also establishes this area of difficulty as a

oroblem.

The Third Priority. The satisfaction of the

user was established as the third priority based on the

r sul-s of the rank order analysis of the combined USAF/COE

Sa a jrouo n1 or :v.e USA' dana qrouo. The COE data group

sablisn- this difficultv as a second priority. The rela-

.,. tiverLy nijn oriori7y eszablisned on this problemi area contra-

dicts t-z-e conclusion of :ne investigative hypothesis whicn

was: The user is satisfied with the final product.

Howevr, the survey respondent was requested to rank user

satisfaction in regard to satisfactory completion of

construction deficiencies. Thus, although the u-er is satis-

f 4ed with tne final product, the user dissatisfaction witn

the completion of construction deficiencies may be a

1,9
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serious problem, as evidenced by the relatively high

priority.

The Fourth Priority. Unacceptable as-built

drawings was established as the fourth priority based on the

results of the rank order analysis of the combined USAF/COE

data group and of the USAF data group. The inferences drawn

.fron the survey statements which stem from the investiga-

Sire hypothesis concerning as-built drawings was that the

,SAF felt that the as-built drawings were inaccurate. From
0

the COE perspective, the analysis of the COE data group

established this problem as a fifth priority, which agrees

4ith the fact that the COE felt that the as-built drawings

were accurate and up to date. The conclusion to the investi-

gative hypothesis concerning as-built drawings established

z. -is aoroblen arre-a as a management problem; however, the rela-

!:iie2Lyj 1o priority establiriled by the rank order analysis

aidicat-2 that inaccurate as-builIt Jiraings were? consi-

dered less of a problem than punchlist completion, defi-

zi correction, and user satisfaction. The io4 priority

'nay also indicate that the respondent did not consider this

area as a problem but ranked the problem simply as part of

the survey.

The Fifth Priority. Incomplete D&M documents

.as established as the fiftn priority based on the results

of the rank order analysis of the combined USAF/COE data

jrouo ani aso of the USAF data grouo. This priority agrees
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with the fact that this investigativ = hyoothesis 43s r'azu2d

ani is, ther2fore, not considered a problenm. From the

persoective, O&M documentation is not considered to be a

problem. The analysis of the COE data group, however, estab-

lished this investigative hypothesis as a fourth priority.

This COE fourth priority for O&M documents may be a result

of the COE fifth priority being as-built drawings; the COE

percaotion was that the as-built Ira win s ,e -ac 2 1cr a ,i

up to date and, therefore, were not :onsiierel as a :) )OLCn.

From the COE perspective, both the O&M documents an .e

* as-built drawings may not be a oroblem.

The Warranty Enforcement Period. The folLowing is a

discussion of the priority listings of the problems

encountered during the warranty enforcement period.

The First Priority. The lack of contractor

supoOrt to fiX deficiencies ws established as thi -

oriority based on tne re ut of the ra n rier an aLi )S

alL three dat gro)uos; the JSAA/'C,) co ibin i, -I C,

th-e UrAF. The investiative hypotnesis 4nicn stated ia-

* there was no standarl orocedur e to )btain :ontrctor o.-iooft

to fix latent deficiencies was inconclusive and offers noF support of this rank order result. However, the high

•priority established by all three data groups inlicates tnat

the lack of contractor support to fix latent jeficiencies is

a serious problem. This result nay l3o inijite a strng

loti
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. e ed fo r ac ti on a a inls t i cotF1r-rac t,3r dn j ti I to ffi< i . nz

4 .eficienci -3.

Tne Second Priority. A weak warranty enfr:e-

.Thart das estabLi sned as tie second or i rlity based on toi-

rank order analysis of the combined USAF/COE data group and

'he COE data group; it was give n a third prio rity as a

re2sult off che rank order analysis or: tneSA.F dati grou-o.

Th is3 .i gn 0 r io r i I-,,1 e - notr -s rr !:.'I -? I 1s n

inveStigative: iyP~tflsS 4hn ttsta r- 1ne

4arranty program is efetv. How-e2ver, :ne sar,.-2y 3s;Ke1

terespondent to rank the probleam of a .4( arririt/

enforcement .4hich in:la-ded not on.ly eqdii'Ynent-, ouit aliso to-e

facility itself. Thus, ifE the equiorent qarran~y was

consideredJ affe ctive, the inference drawn fro~n this;rsl

is that the warranty enforcement Df tie facility itself is a

se2rious orDblin. Seriou,,s ns-eai solA-cf; :

otoe r tnan j ustI- .1 ~r- - n!: I cci innt

The Thiird Priority. Th- - in fa L: ~

r rsoulrce::s by tn- i S~ to f i.< i n- i 71--e:2 -c L S .4 as- 1t a-

Li shed -as tn e thini prior ity ba s- on Lerslso o

rank order- analysis ofE tn e comb ine V3 JS AF/CfOE da ta 3rou p.

The coniclusion to the2 investigativ-e nypothsis state-I ti i

tn-ere: was no ef fec-t ive oroced r e to recojo-i toe2 ai i ioia I

r eso ar :--s -1co 1 A y toc 57 rn 2 r I: nl ni 3:1

priority of this probLen -ar-cai cornbin-eI .4ith th r )to
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. that tner-_ is no procedure to recoup exopnded resources nav

L3dii t-2 that t'is problem area is indeed a problem.

She results of the rank order analysis of the USAF data

W . group established this problem as a second priority; thus,

this may indicate that the USAF feels that additional

rasources exoended to fix latent deficiencies is a serious
.-

problem. The results of tne rank order analysis of the COE

!a-- jaoio established this problem as a fourth prioritl.

Pnis rei:nay iniiicate_ thal tne COE feels thlat this

,roblem is either "less of a problem" or "not a iroblen.

T herefore, the COE and the USAF conflict in tne oerception

of tne orler of significance make3 this problem arm a

nanaj:ement problem.

The Fourth Priority. The warranty process being

cumbersome 4as established as the fourth priority based on

•i ~ o: o; - rank order 3nal,/si of the conbin -d

,*3 a -9 iJ jro1-p an If t1 e USAF a-a gro-:. Since o

333iie5 :31: tni.t the 4 rr~nt/ or:ocess 4 S clinoer;)ne t;is

iifffizut/ is 7onsil]red a problem. Yet, this lower

~r -'ri resuI_ nay in dicte tnat tne UTSAF ani tne CB CE_

that tie correction of deficiencies, a stronger warrant!

enforcement and the spending of additional resources to fix

--ert leficiencies may be greate-r problem,.,s.

. The Fifth Priority. A lack of jualifi A

V% .

priority baseI on the results of the rank order analysis of

LL3
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all three groups. This result supports the conclusion to

the investigative hypothesis that there are qualified

oersonnel to handle the warranty claims and is, therefore,

not considered a problem area.

Table 4.6 summarizes the priorities established by the

three data groups that were considered for this rank order

analysis. These priority lists are offered for management

consi leration.

Resoonses to the Open Ended Question

rhe final survey question requested resoondents to

state any significant areas of management concern and/or an;

iisagreeinents with the survey statenents. The following is

a summary Df the concerns and comments of each agency.

COE Concerns and Comments. The COE concerns and

"m" zo'ments are grouped according to areas of difficulties

3eneral Co.mment. The COE glenriL oncerns -i-i

-1 3 .4 !

. . Truly, the bigjest improv-n nt: for Air Force work

11wol Se t-_ elininatimn of tne "we v,erus them" attitude

" _wen ti- BCE and the COE.

2. Frequently, the roles of the different agencies and

or ,-inizations ar not understood by the oer.sonnel at the

"4orkin l.vqls whether due to 3ersonnl chanj.es, .exp.ri.!nce ,

i sir ?, -ni sconcept ions, procedures, i: ic- s, etc.
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Table 4.0'

PrioityListing~ off Proble-ns EncounteredJ
During Facility Transition

Proolerns Encounte2rel2
In Each Period Data Group Priority

UJSAF/COE COE SA

Tha Last Five Percent or
Cosruc:ii ?-er iod

LacK :)L- ad~eqjia"t .),&M t--iiing
ani inspectioni First Z'irt F;i r 3t

Lack oFf ad~jeiiat 53anaeScorld -, Ti f se ofld
* Lack off 300.1 BCE/COE, .4ork

r -2 a tio n s ',I Thiri Fo ur i F u r'-I~
Less q~ualiffied personnel for

job close -out Fourth- FIrt Ti
Lack off consistent U-SAF

u~-illance if Second rif..

4,The Acceptance and
Turnover Period

.- ,-1.' 1. -.- 1. -3 Z, 7-. L.

Compr~nise ac:-r)tao: 7,- crip'.

Usr-ol 5siiffie1l T'ir I SemI 'ni

~Jnac eo.toLr .3 -:D~l ir1u;~ f ,I I I
TnOloeeO)&M doC-Inents3 -:1 Fo ur t.i I~z

The 4'arranty Enforce ment Period

Lack of contractor reisoonse:
fix latent defec--ts First First First

4.eak darranty enforce~nent 3econ I Second Tli r
*AdJdit-ional resource--s spent

to f i <latent 1f ic ie nc i Thinr Four'.i S eoni)l
Th.- warranty proc'ess is

cum b--2r o: ne Fourt' I Thinl F Du r'-I
Lac k .)f jUa IL f i eri ,)e r 3j0n,2L

to handLe- 4arranty F ift n Fif t:1 F i tn

11



Con tinuous 2f fJrts ac~ rE? 1,c1i :o v:*-Dn. :ms :o :

by both the uszer/~customner and t: -'DE.

3. Tne close out, O&M, ml arn1: is.3,Jes ir ? 3ol.-

abl1e.- The root of tnese probL3.ms -ir? inaiooer nanag-enei-

and a clear cut iefinition of re2soonsibilitie s. Pe rso n neL

involved in these areaas must one educat' a n i Iime

carry out eis nds. ripper nanaqz.-i- jm nfu3 -s LV~VC1

.:), gralaed 74ijiliins enr -n: :a-

cannot xnak, i- .4ork.

4. The 'oigesz: probI2 iri ::n ± ~ors

* defining~ trie user need. Tn e A IC ', io-3 nio' :n-r:I i

t crinical caoabiLity of trie 3(Z CosmeriLros~ n2:riiri-

ical, electrical, EMCS syste-2ns c-annior ) e nairitained, oy BCE

oersonnel. Contract requir ?-ents nus-- o-2 -istAbLi.3ned Oy

1defining 13ser needs and BCO' caoabili!ties,.

Ijo 4 Ani 3t('L -.Qn gL :)U-.

* . Tni ~) .ID r.:?) re3 :I' L L is -1 1i s1-

ti Bas 3 ;t fff nee-?,irigs. mmn L rs eno' 7 P

tiie COE caninot io a good job for th,\9 if !:n- --DF ioe Sn'.'

-cnow gnhat th-2 U'SAF .4ant3.

Re~gulations. Tn 11'0E Jo, n, n :)n - -. ,ii n g

A ir F o r : r~ 4u 1-1- t L'(ionS .:,ALl 3e I g3 rr .4 !:.~ ~ - BCh

% % V~
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i i~1 i2 ~iZ- of tn or j e ct ani1 t 'I e

-NM M-iniils and As-'3jilt Drawin-~s. The COE

3 ~i I i:DD 3oil )&M Manjals and as-builIt

I -)&M nan i .l:;in 1, 1-bul drawi ngs ar z of ten not

1,)> r Ar -. I 321 1 -:e i) the use r. Thi s causes

j: 6 L:I1~1- 1L2 31II 1.:1itif oF ti3 -i :ilitv .

2. Ix ,1,171 13.3 ir r~ 4e§j y the BC E oefEor e aoproval

oy~ >~~")Er ta t ied mnuals meet thle needs of the

,snr' -iii ti ie -W~ tI -omnent )n th submi ttalI.

3. &~ in r'ct~ t3Lnn~is attendd by individual3

if .ti BCE w-iu j,.IlI not boc- r eso:onsible for the ooeration and

na 1.-1t n dnc ft -i - ff i2iI L iv .

4. -)&M nan-ia>3 ar~ pla:el on the shielf and conisulted-

)n 1-1 -: 4 1 I~ 1en -3 -3in: n i n g . "Ia' I f t n

i-3

). I,: <ii l i~ ~r : tie o rOjer an3 i s , t'.1s3e

:it t-c.nen ' ;)nsn~ r- In- na;11ternanc 7. 2)s 3

-i, tr r. :mD vn ) no in g the- nan u ils3.

6. At h , i- tr-i nLn j ii3 1 ),'s fr va r ious .nza n ic 31

y 3s t ?,ns , t -c A i 'ir o r n hn of te n le ave be: fo re- t.n-2

t r ILn i n~ g 13 21 t or, armc esne re trinsf rre-d

-It
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7. Air Force too management must place more emphasis

on attendance of training sessions by the proper personnel

and on the proper transfer and accountability for the O&M

man ua Is.

8. A need exists for a better review and understanding

by the user and the BCE on the individual contract require-

ments for O&M, e.g., a requirement for component O&M may

-xist but not as a total systen O&M.

User Occupancy. The COE comments and concerns

about user occupancy were:

". Occupancy prior to 100 percent completion causes

extreme difficulty in the det-rmination of deficiencies as a

result of user damage or construction error.

2. Occupancy prior to 100 percent completion cause

additional cost due to the difficulties involved with user

D -ccuoancv. Freiuently, identified deficiencies are comoro-

raised by -cts of the occuoants. When n,2 fix for thesed

S.-." ien-ies L s onpronise d, it leads to furtiier iisagreenents

an] conflicts wnic-i lead to additional costs and the negotia-

tion of a 1 ss tnan Jesired risult. Thus, although tne iser

satisfaction is high at the start, it declines as the

conflicts over corrections occur.

Latent Deficiencies. A COE concern about latent

jef1iciencies was: The current contract documents do orovide

for ad.>iuat rrnQ-dIie; for puncnlist correction and wirrint;

.ork. The we kness of our system is that there is no Juick

,.*%*..j-. . .. .



and ezfficient neans by .hiCh tie Corps (or any otner

constriction agency) can routinely orocure the corrective

'work. The alternative is to perform the 4ork through the

BCE s-oos, but this is rare and is typically portrayed as a

failure of the Corps to properly manage its contractors.

The solution is the implementation of a more coooerative

policy by Air Force or procurement Df speciaL, indefinite

ie.i er ' o :--7De: tr a C t-3 1s : -Iz '': 1-- i -3 '

contractor tineLv, resoonse.

Warrantv. The -OE P oncnents ani concerns aooot

tie warranty orocess 4ere:

1. Warranty orocedures should be carefully worked ou

betwen the BCE and COE and periodicallv reviewed for

continued applicability. This works!

2. The biggest warranty orobl.n is enforcement.

:m,- Usua'l[;, ?erLidi' na Entenance Ls no: erformnd :Y! t.ne BCZ.

F'nos, :ne .warran:i~;lnoLno-e. ::i thes :ise;.

3. Tie -:.]ree .na.in :e1; ;: u,1 43r n-:/ nrioL.en :r,:

a. Trhe Army reguia:ions, tie COE rejlations, and

tne Air :Force regIJLa iLois ae 1L u-en' 1i relari --

procedures for handling warranti issues -nd t1e lining )f

post-completion warranty inspections.

b. The COE is generally expected to handle all

4arranty issues on direct request from tne user. The BCE

Tioe; no-_ :on" :,ct tne contrac,:or- nor ,Io ./ verity wheter

F, 11
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tne i3sue is a oonafide warranty oroolem as oposed to a

naintenance issue.

C . The BC2 ioes not always perform and locument

the maintenance required by nanufacturer's O&M instructions.

4. Prior to the facility turnover, the BCE should be

educated as to warranty terms and implenentation procedures

on COE projects. Also, enforcement -hould be oursued to the

jreas. -'.ent and -ra:r Lnvoiiement is require-d by _ne

Chiefs off onstriction Manage nent and Design Section

Deput-ies to ensure correction. Finally, the contractor's

oerformance salouli Oe evaluiate-d and keot on file.

,. Tne BC -rarely follows established procedures for

i nplenenting warranty. They should first establish that the

problem is a legitimate warranty item and then contact the

contractor. Instead, when a oice of equipment stops tunc-

tioning tn _ 3CE in:nedi ately ntacts the contractor and

n -{ iin e: nine t cause D: tie or-oe.-n. Many tines

"ni oL oLe-n is t:e 1 uL- o a L a Df naintenance, ino -er.

asage, et'., and t -ere ore, is not tie contractoc's resoonsi-

* oility.

6. Warranty enforcement is dependent on a responsible

contractor. If the contractor refuses to correct warranty

items, there is absolutely no way to enforce the contract

under current regulations.

7. mne local CDE re-:r2-s3ntative acconplishes all

warranty activities except for the initial evaluation by the
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"CE. i'voi-ally che BCE does little in warranty enforcement

ether than to notify the local COE project engineer. Also,

the BCE general maintenance is not organized or consistent

and this leads to false warranty claims.

Retainage. One COE comment about retainage was:

Contract punchlist items are not paid for through retain-

*'-"" age. Retainage is brought into play when the work is behind

schedule. Punchlist items ar- affected by oaymen: for tne

direct work as the work is incomplete. The valse to the

-Government to comolete that work with other forces is not

* Tiade until oerformance is comolete-.

BCE Surveillance. The COE comments and concerns

about the BCE surveillance were:

1. Too close an association between the user, the

construction project, and the contractor (BCE is not

"incled in this comment) results in a loss of contractor

2ffficie nc:y, confis ion, and iilti natEly, e xtra costs.

2. There is ZERD fie L: surveillance by BCE oersonnel

during construction. The ge'nera' attitude is "not nv

O job. .

Funding Procedures. The COE 7-rnnt3 and

concerns about the funding procedures were:

O: 1. The COE needs a method of funding the fix for

deficiency items and/or latent defici ncies that the

contractor refuses to fix and then bacK charging that con-

tractor for the costs.
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2. The lack of expeditious funding of contract cnanges

is a factor in missing a project completion date.

Comments on the Survey. The COE comments about

the survey statements were:

1. The statements should have been separated between

the COE responsibility and the USAF responsibility.

2. Survey rank ordering statements state problems that

nay vary from job to job; base to base; person to person.

Design and Review. The COE comments about

design and review were:

I 1. BCE needs to be more accountable for adequate input

d luring the design and review phase in order to eliminate

' dissatisfaction at the final inspection.

2. Improvement in design and construction interfaces

.ith user at the design stage is required. Designers and

reviewers should communicate comments to user or customer

for oetter understanding of the requirements.

USAF Concerns and Comments. The USAF concerns anl

comnents are_ grouped according to areas of difficulty

*• encountere3d.

General Comments. The USAF general comments and

concerns were:

1. The COE discounts many things that are critical to

AF BCE operations and does nc- act upon USAF requests very

favorably.

* '122
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2. A close, amicable working relationship with the

CorOi s nandatory for ootinum oerformance.

3. ]Phe COE should realize that the AF is the custoner

and that the AF is paying for the product.

4. The COE should be held accountable for poor

, iesigns.

5. Most oroblens are solved by adiresing the user

needs in t e initial ohasa3 o: onstr1con. Duri g -

final onases of conscructijn, it is o late.

Regulations. One USAF comment about the

agencies' re.gulations was: Aan ! of the problems doild oe

cured if responsibilities were established in writing.

Problems often occur due to a disagreement on who should In

wnat. A Memorandum of Agreekent between the Resident

Engineer and the DEEC is needed.

O&M Manuals. The USAF conmnents anI concerns

a bo,1t -ie &M M4ani'L3 4ere:

1. Som etnes g-ttinj the rig.3t- &M's ar.e a orooeTi -

tne O&M's given arze just nor wnat ve iant.

2 rhe -_[nely 3ubmiss )n of t ie ODM manuals oeffre in'

training, and also before prefinal insoections are held, is

of great concern.

As-Built Drawings. The USAF concerns and

connents about as-built drAwings were:

123
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1. 4e often do noc get as-buiLt irawings at ail and

th e averije tine to receive documents exceot for the 1334 is

a y7ear.

2. As-buil-:s do riot correctly reflect t.he work accorn-

plished and obstacles encountered.

Warranty. The USAF comments and concerns about

tne warranty orocess were:
I. Phe .nain nrooLen LS -'e lack ji 4aarr71-I iati :won

.1
°

-te cog o BCE.

2. The COE should be r-esoonsiole to hanule all

-warranty claims during tne one ,-er warrmnty enforcement

per i,: .

3. The proper warranty claim processing orocedures are

not known.

Inspection. The USAF omments and conicecns

aoolt inspection wer :

iani -al g I --- ~~I. rnsuf--L:ient iL. o _:- v 3ni tie .nan~en--n: ?f

nanpower by t.i3 ngint Lis in ari n a Z .

* 2. Concractor -uaLiy :ontr]l ised by the COE doe3 not

wo rk.

Contract Completion. One USAF comment about

S •contract completion was: Timely completion is a big

problem. The COE is more interested in meeting the comple-

tion dates by navirig a final inspection than by having a

comoleted facility. The COE uses the pressure of the user

124
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":,o get into tne facility to force acceotance by the BCE of

the signing of the 1354. A large punchlist on a 1354 does

not constitute timely :omoletion.

Design. The USAF comnents and concerns about

design were:

I. The real problems and conflicts occur in the over-

all design phase. The Air Force should do its own design so

thiat the Air .or:e can get the product that tne;. want.

2. There is a need for a orocedure to expeiit corr-c-

tions of essential design errors or omissions.

3. The BCE should take a more active role in the

project luring the design.

Success Factors for Management Consideration

One of the USAF general comments suggested that a

close, amicable vorking relationship 4ith the Corms is manda-

tZr- for o-L.nun oe-:)rmanc,. A teL ohone in'eriie4 4i-'.

' r. Dn 3r _nien, 'bhief ]f D nff neertnj at Minor F NOr:l

Dakota, avealei tInat. , a :lose, wible working r:?Ia-

tionsni w.4i the ')E ex]3t3 at iii 3as.2 anI that trne nanag-

nent oerfornanc- oet4een the COE and USAF is cIose to

ootimum. Mr. Brenden admits that there are some problems,

but t pese problems are always worked out. He shared the

foltowing success factors which made the working relation-

shin between the COE and the USAF BCE successful (3):
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1.An Air Force Regional Civil Engineer (AFROB)

L iai.oni 4no pronot-as narnony between ta-e agencies and is

4vilLing to tri ininovative: ideas.

2. A COE Rasident Engineer who knows Air Force ways,

and is easy to work with.

3. rhe Engineers within the BCE Engineering section

t.-na t are dedicated to \4P and exercise surveillance on MCP

proje3cts E.rom cradle to grave (concepot to cons truction

4. 4eeklr meetings -with tine COE Resident Engineer and

n contractor for each MCP project; plus, quarterly

Meetings witri the3 AFROB, the COE Area Engineer, the COE

District Enginieer and contractors of larger projects.

5. Delegated AFRCE authority for responsibility over

desijn and construction of MCP.

'5. BCE shoo involv-ement on all inspections and close

7-ooriinati-)n with siop technic-:ians.

7.A BCE C'ommnander, Deputy Commander, and Chief of o&M

.lno are diLlirv3 to listen and anderstand problem situations

Sa-)I -aLso s'-are a wilLingniess to use snoo) oersonnel to help

the COB.

- -8. COE management personnel who are willing to help

0:. the BCE with problem situations with separate contracts to

do a job and who are rec~eptiva to BCE needs and requests.

-/9. Initeqrated-, communication fromn top management down

to shop leve l technicians.
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I,. A 3CE WhO :ses t. -
e Ls iei a nts )rDilir_

i ri Ch entaiIs first finiiIi oait wn t 1 fl- Li, i..,

L ack of naintenanc r 1 e- ti- < 3i:Jnent. 1f tie 21iion-

-ent is defective, t e iO s Ls t.>n :ontactd for asiitan:e.

11. Beneficial Occupancy Dates (30D) are planned ani

are regaried as goals that will be reached only Dv working

out ill the bugs oefore getting to that ooint.

12. A 3CE )fff :e e s 3 -- 2

of, and an estaolisned orocetiri fr :-. trans: )= is-

built irawings.

4 The comments to the openi f n2liii ruestion presents adli-

tional success factors for manage:nent to consider i atenot-

ing to achieve smooth facility transition.

1. The elimination of the "4e versus tnem" attitrede.

2. A clear definition of roles and resoonsibilities

at tie working level :f ootl aye-i es.

3. The ivol,':nent f :oer nanI nent.

4. Tne edication of tm oe or':1 40o 44i u 'L5)d0-

sible to carry out ,) and 4arran:/ enforcenent.

45. Reoresencation by the Lo...a >)E ro esentaoive it

the Base staff :neetings.

6. Improved communications at all levels.

7. Joint service regulations or memorandums of agree-

ment 4hich establisn clear management procedures.
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3. o ortwhia a D&M :rai n g attende=d oy re soonsible,

4ell oreoaread, and accountable technicians. The support of

too nanage ent to -nae this 4ork is important.

" 9. O&M manual accountability.

10. Better understanding of the contract requirements

for O&M by the BCE and the facility user.

11. Xvoidance of occupancy prior to 100 percent comple-

12. Correct ani efffcient means for COE to Orocure

corrective work or the alternative of ising BCE shoos

* without the retribution and/or accusation of nismanagenent

Eof the contract.

13. Warranty implementation orocedures that are care-

fully worked out and acceotable to both agencies which

-.i cIude:

I . Performed ai w-aLL docarment ai nai nrmanan -e o:

qi:)ineri .t2 L n the -4-ia -n -an eo r,:ean - eriol.

"o. The ! ed-caion of accounitoLe D-ini!LiaL3 on

their responsibilities and tie orocedures to be us3l.

* .. Oocument-i contractor oerfDr~mance .on fiLe -

definite courses of action for contractor nonoerfor.nance.

d Enforcement alternatives in the event of a

O,, nonresponsive contractor.

14. Leverage, other than retainage, for the completion

of puncnuist items and latent deficiencies.

128

04



1 . Accountability for tne accuracy, transfer, and

r-ceiot of project as-built drawings.

These success factors that are offered for management

consideration make good sense and are practical for applica-

tion to the USAF/COE management relationship in general.

J
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V. Conclusions and Recormnm !,i'_o os

Cnaptar overview

This f7inal chapte r presents the Co-,i.:1Uin-1S bDasil On

the results of Chapte r IV. The results Ld-n-if Led tnoe

oerceptonsthat the COE and the? TJSAF .1s in;i reso)onsioiL-

R%^iti-es, standard procedure s, ,nanage3meeit nr.~seafi

4.:v:ac e~o1eensiurL-1g the irnsl__.>_ a: __-_1

rhe fol lowing discussion focuse-s on the_ 1-. 3.2r-3 -_3 toe nr-e

re2sa ar ch" que s t ions oDf toi is s t udy f,: o w de .i I lis -is s D n

0 :o~--at focuses on an answer to the bas i: -a:- nn uetIi

This chaote r also pre-:sents s uggestions f.)r _i,_J14rssing tnoe

diff iculties encountered during facilit.: tri 3iti:on. Thes

*-suggestions are generated from the sour:: r 3?seot!d in tne

Literature Review chapte2r, from a TJSAF 3,_-'~e Df EnginEer-

go jnDo fe2els tha t ' i 3 bas :), os ess I '' . 7? c 3e ~-

: na n a g -et r e 1,3 O. S: 4D1 1 tne L3~ *rDl I,,

I'Dnnt and conce-rns to tnoe s ur ves - y s D: ti.)o

?i4na'Ly, areas fo)r further r sear~h, a-vte

resltsof this study, are2 pr-:sented.F Conclusions

The answers to the three rese-arch ;-ios3 ar? basild

on toe perce ptions of the responden2rts t e, -- : iry state-

neot and on the , nfE r n ce mad 2 on t~ o
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tJ3tn at D&,M tr-iliri is3 irace~uat- . This conflict

i.1VO--i3 t.C OE reS--:)ofsibilit to Linsur-e t"ia tr 3E

-3: 'e :.-1~: J a ' 7-~ -i ISA e -1 L -1 - -I -

io lcs n f -L fL fL L rii3 -L--?s :D3 is :DiIL -'DE >n

-1 3'lil a3-: nvi -zne t&M tr-iL~iing sessiu)ris. Viis nr'v

3d;ior'ts3 a-r-eto trat tlie COE fee3ls tiat t-ie SA? 2

dores- no f,1fiLl tntCLi re soonsibility to sening2 q 11a Li fL-,

re soris I oie , in I ~r e D ar - e2.1e: t s D&M tr aiili

ns:.1,i IC Ioc a~ t13 1f~~r~~r ; C 1-3:1t -3C.

r. ,~--2 n, m -1 -2 rD'-1rL/ 1S1 Out '13I

onr poujec t iri( r-e(an s the po in t of co n tact t~i rk uyio t-I

w ar rini -2 errenen t -r ijd tha t thre BC E r.-2sords re ad iL;

to toe -' OE r-2 i ju t3 E,)r s upor-t; an I tl a t the COE a I -,As t e

B," a r 1. n -3ab I r soo 0n,3 t I - Ec3 fr- a u-.a ;t of suoor-t.
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~ r~.ul~sabove liicate tnat there are two ar-eas in

4hiZ :hr~ar.2 confflicting perceptions of agency respoonsi-

biiiies.These are:

1. The BCE' s responsibility for project surveillance

qhicn is3 oerceiv-ed as consistent by the USAF, yet incon-

sisterit by the COE.

2. Th-e COE's respons ibility to insure the adequacy DE

DYM z:riLini ,%1icni is oerceivled by the COE as beiig

fllLL~1, ul oe rce-ived by the JSAF' as not being fulilLedi.

in adii--ion. --he COE feels that the USAF mnust f~ilffilL tne

resonsoiltyof sending qualified personnel to these?

tr~ n n;sessions.

As iiscusse-d above, there were many 7onigruent poercep-

tin oc nz survey statemen-. that could inidicate that each

ag-:n::y's perceo tion of the other agency's responsibility

be 1~:onfli-t. Since two conflicting perceptions off

~I2 r~5:.3It~~ie 4r iden-tiFied, t-i arisq4r to trs.

oar r es r~iQ1oestion A\ is: "Yes," luririg t.nei2 113-

.2r: r1 crs rI ct io n the:?r e a r co n fIic(-t in;i per,- rceot i o s Dj

A Misunderstanding of the Contract Requirements.

Are tn- r? 2.nisunderstandirngs of the contract requirements?

The: ans.4'er is "yes." The results of the survey indicate

congrient perceptions that the training sessions p,2r the

conra: ar efectvein Lpr-?paring the2 BCE to maintain inl
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)'D-ria the facility; yet, there are conflicting perctmptions

:ha-ie o&M training i-s inadequate. The results also ind-

cat2 that the r-2tainage on tlhe contract oay.nnt should

*oe atI least 100 percent of the cost to complete all punch-

list items; yet, the contract requirement for retainage of

:oaym-:.-nt is not adequat:e for the enforcement of the comple-

tion of the ounchli3t it~ifl5.

These? rasults indicate that during the Last fv

pcerce-nt DE construction, the (-&M training per contract

reqirnent sefcie e the TJSAF -questions the

adequacy -of the actual O&M training. The inference drawn

ntnis statem2,ent is that there is a misunderstanding of

"ne contract requirements for O&M training; that is, the

USAF may fE2el tnat more training is required according to

the contract than the actual training which the contractor

L: )COVI'l.ing at t.ine site2. On the other hand, tne COE, -4no

St.-1 contraIct, na", fe-eL that the training .wnic-i

:.i cnracori3 rv~in is in accordance- wi:i tive-

:oDn ric t r e u ir -,ents. Thus, there? may oe a misunider-

* ;:an I i - about the- :ontract rEg-ui re-nents for O&M training

a-cise although since ooth agenie ar eading fromtn

iame requirement specifications, there are different ptrcp-

*tion3 of what is re4uired.

rhis inferen(ce is supported by the COE O&M comment

io--r .3 vnich s'tt s that a needI exi.sts for a be:-tter re vi ew
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Irv lli3sanui ant13:S. fd t:e 3CE on t:he iriiiviiual

n~t~c~r~*oir.ne.~for O&M.

These7 r-23jl--3 also iniicati- tnat although both agenrcie s

aq ~~e ta: t ~es: I) or~en ofthe cost to comoPLetEal

puncnrList itams should be re2tained, the UJSAF questions thne

adequacy of the p re-se2nt reatainiage requiremrent. The infer-

enrc .lravn .:r:)n tnis s3tat eent is th at thner i is a mi 3inier-

i13, -n- nay~ f2a :i ia:- a iliner >e:)ft D h

zoD -r' ac -,) oayin2 n -3ou1 o-- cat a ine-d to ::over t- e cost: :f

P': rccI~ L it oIl:leniri n On- t n oth er hia n I tne C 0E mnay 'feel

trli- :ne raanage ve! is in accorlance - : the-: cont ract

r'4 ir -x.nen. Thius, -her is a misuniderstandiri; about e

cont11ract retainage: re-quirem -ent because-, altnougrn both age-]

:-sar2 r-3ad.i frofl the,- saa.-e contracc so-cifrication, botnl

.3'; af srn -1re)t~i -1 qna -11 r i~

DD1~Lcr D.? tna s~ c;D..- L anI::ec nrc:'

I rict .:~nn3 nh~~rr± -2 Ln:ia~ ::i

taciLity transition 40011 be: Durinig tne- last five perc-,nt

4 D~~f facility cons-r~ict-ior, tnere are! conf:Lictinig perceptions

oD f ag eniC y re-spoo.-3i iit ie S l anI . Ce a r ni sunde r stancli i g s
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Research Question B. This juestion asks: During the

facilitv acceotance ani turnover oeriod, are there inisconcep-

tions of Drganizational ni sion anI conflicting oerceptions

of agency responsibilities?

Misconceptions of Organizational Mission. Are

there misconceptions of organizational mission? The answer

is "no." The results of the survey indicated congruent

?ere ot' by both agenci es thaC f acility ffunc iona1iai

satisfies mission requirements; that the COE strives for a
. igp qualiti facility; and that the oninary objective of

* both agencies is to neet the original completion dates.
Thes, results indicate that the agencies have a good conceot

of the other's organizational mission. Thus, the answer to

that oortion of the research 4uestion concerning organiza-

tional mission is: Both agencies have a good concept of

ee~c o -s or niz ,tional ni ssio.
--oCF.licting Perceotions of Agency Responsibilizies.

Ar i :e fo Lirtimj oercnot jns oT eet nc re sponsibi ii s

" ring t:-e acc--ot2nce/turnover oerioJ? The answer is "v-es.

-he resul-: oc trie suirvey inii:It con flicting perceoti )ns

oetaeen the agencies that ounchlists are? well coordinated.

The COE and the USAF may not understand each other's respon-

sibility in coordinating all punchlist items as requirel by

FR 8 9 1 ani ER 413-345-38, as discussed in the Literature

R _7' e .

.]_-
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v The results also indicated that there are conflicting

perceptions that the as-built drawings are accurate and up

to date. This difference in perception between the COE and

the USAF involves the COE responsibility of providing

accurate as-built drawings to the USAF. This aspect may

also involve the USAF responsibility to provide accurate

original site plans.

The data analysis indicated that the O&M manuals ar_

complete. However, the comments from the COE and the USAF

concerning these manuals indicate differences in perceptions

on the usage of the O&M manuals; for example, non-usage or

listribution to individuals that have no need for O&M

manuals. The USAF may not understand that the COE is not

responsible for the distribution of the O&M manuals to the

proper personnel. Based on the above discussion, the answer

to tye research question is: "Yes," there are conflictini

? oerceptions of agency responsibilities.

An accurate answer to this research question is:

During the facility acceptance and turnover, the agencies

. have a good concept of each other's organizational mission,

however, there are conflicting perceptions of responsibil-

ities.

, Research Question C. This research question asks:

*i During the warranty enforcement period, are there

conflicting perceptions of agency responsibilities and

misunderstndings about the warranty management processes?

137"S:
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Conflicting Perceptions of Agency Responsibilities.

Are t:iere conflicting perceptions of agency responsibil-

ities? The answer is "yes." The results of the survey indi-

cated that there were conflicting perceptions between the

USAF and the COE on the following:

1. Whether an effective procedure for obtaining quick

4arranty claim response from the contractor exists; when the

agencies are in conflict about whether a procedure exists,

the awareness of agency responsibility is questionable.

2. Whether the COE is effective in assisting with the

* r-covery of USAF resources spent to fix latent deficiencies.

It was perceived that the USAF kept no record of expended

USAF resources used to fix deficiencies; records of expended

resources are required by AFR 85-4. In addition, the USAF

perceived the COE as ineffective in their assistance to

.recover resources; yet, the USAF has not fulfilled the

Sr3:)onsibility of doclimenting resources spent to fix defi-

ciencies. On tile other hand, the COE oerceives that tney

are fulfilling their responsibility in effectively assisting

[ tne USAF in the recovery of resources spent.

These conflicts on agency responsibility support the

answer to this part of the research question, which is:

There are conflicting perceptions of agency responsibil-

ities.

A-- Misunderstandings About the Warranty Management

Processes. Are there nhiiinderstandings of the warranty

138
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processes? The answer is "yes." The results of the survey

indicated that although the COE is supoortive in resolving

the problem of a nonresponsive contractor, the USAF feels

that there is no effective procedure to obtain a quick

response from the contractor. The COE, on the other hand,
feels that such a procedure exists. The inference drawn

from these statements is that the procedure for obtaining

contractor support, which woull be )art )f -e nanae-nen-:

process, is misunderstood.

The results of the survey also inlicated tna: altnougn

Sthe USAF feels that the COE is ineffective in assisting in

the recovery of expended USAF resources, no recoris of these

epended USAF resources are kept by the USAF. In accordance

with AFR 35-4, itemized repair costs are to be sent to the

COE for assistance on the recovery of funds expended (7:2).

rh F in rce :k.4An fr, i ties: 3tsa~eneir3 s t. that th L.3 is

i11 nier3tanding o- 1. e n -naaegnent nrcess in

re [gar1 to reco'7-¢r -x exn2ndei USAF resources. ?in -a , I

-sul:s of tne 3s;irv!,y ilso iniicatel that the COE feels that

* :n-er? is .neither a *3nve 7oroceijrem nor an estaolished

program set 'ip by :he BCE to hiandle equipment arrnty; yet,

both the COE and the USAF agreed that both agencies know how

, to orocess warranty claims. The inference drawn from this

state nent is tihat the warranty management process is

v. nLinterstool o ! ;yt:2 tnh CoF, an.t th- USAF.

134
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Vne reisult3 discussa.d above support the answer to r-is

00. pa rt of te resaarch question, which is: Tlere are misunder-

- standings about the warranty management processes.

The responses obtained from the open ended questions

concerning tne warranty enforcement period supports the

answer to the portion of the question about the warranty

nanagernent processes being misunderstood. Some of the

ins~ignts provided by the- 3o rmnents to ~ oen endel usio

in regari to potential causes of tne warranty :nanage'nen"-

oroblems were:

I 1. The di f ferences be tween the sertvice regulations.

2. The lack of definitions of re-soonsibilities.

*3. The lack of performance and iocumentation of mnain-

te nance.

4. The needed education of the BCE on warranty terms

a.i i - o -a nen a to n .

6. The w~~~:)F eetnrcci~

7. The? lac < o E orooei!r qa rr -n i zfIns 0 oroCeSL ' 0D rce -

Thus, bas--d on the- abov-? liscu7ssion, teanswer to t.'is

research questini: Drg the warranty enforcement

penio-i, there are-- conflictinj oc rcetionis of age ncv!

resonsiblitis ari miunirstariiings ibout the warranty

.nani~~tooe~3

149)
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The Basic Management Question

The basic management question is: Are there difficul-

ties that hinder the full success of the management

processes for achieving a smooth facility transition from

the construction agent (COE) to the user/owner (USAF) for

MCP projects? In order to answer this basic management

question, the following discussion focuses on the thirty

seven suspected problem areas stated in level IV of the

research hierarchy. The result3 of the responses to each

survey statement were presented in terms of congruent or

conflicting perceptions. The following systematic approach

was used to categorize the results of the survey responses.

Four categories can occur in this approach:

1. Both agencies agree (congruent perception) that the

survey statement is a problem; this situation is categorized

as a "field problem." Since both agencies realize that

there is a problem, the field level management should

resolve the issue.

2. Both agencies disagree (conflicting perceotion)

that the survey staternent is a problem; this situation is

categorized as a "management problem." The conflicts in the

perception of the survey statement represent organizational

differences between the COE and the USAF and, as discussed

in the Literature Review, it is important to under-tand and

effectively handle these differences (25:107) at a manage-

ment level.

141
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3. Both agencie2s neither agree nor disagree that the

survey statement is a problem; this situation is categorized

as a "neither/nor problem." No statements can be made about

the statement.

4. Both agencies agree (congruent perception) that the

-survey statement is not a problem; this situation is categor-

ized as a "non-problem."

"Non-problem" situations represent areas in which the

COE and the USAF feel that their relationship is doing 4eil

-and in which the working relationship is strong. "Fiel

* problem" situations represent areas in which botn agencies

realize that there is a problem and the field level manage-

ment should resolve that problem. "Management problem" situ-

ations reoresent areas in which the solution should involve

- inter-organizational policy and procedures. The solution to

":he managenent oroblem is more complex and tne discussion of

--acn id1entified managenment problem draws on expert resources

ii the a, coach used to offer a solition to the problem.

Taole 5.1 presents the possible categories of problem

a res i dI inl tne result3 of the survey statements can be

Table 5.2 presents a summary of the results for each of

the survey statements in terms of the following:

.. The survey statement number.

2. The aqreement (congruent perception) or disagree-

ment (conflictinj orception) between the agencies.[ 142



rable 5.1

cactegorie s of Problem Perceptions

neither agree
Perception agree nor disagree,- disagr- e

problem field neither/nor management
-nroolem p r ob 1 em

no oroolern no problem neither/nor management
? r o0 bem-,

3. rhe agency's oe~oinabout th7e surve7-y 3tale'nent

asa- ?rb Ie.n or a noni-problern.

4. The cate gory of the survey statemrent: field prob-

I em , manag--:nent problem, no probleim, or neither/nor orobiem.

in tne situation whara the agencies neither agree nor

iisagree-, tne-2 surve-y state3ment is neit',er a problem nor a

D-ro ei a tie i : 1u is sou:qn ,i -s ' n- mier . n --:

3LUa :L q t.oe m J- n7 ies d ismo-A e n a .3 fr-]eY; stat nen I

1;ne 7 agocz e 13 tnat testatxte-'i: Is a oroo61em-qhji -

theragen:' felstlot the tate nent iS lot a orblo

:oer~ore, ne rsul: LS; shown as "o~.

3trengths of the USAF/COE Management Relationship.

According to the survey response, 18 out of 37 suspected

probleams resulte d in oeinj cate gorized as "no oroblem:s" and

tw.o 4ere: categ!orized as "n-2itlier/nor" orobl--2ms. The 1.3 no

problem" situations are summarized by the- following
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Tab le 5.2

Survey Ras.)onse Rest-S

Survey Agencies Perceived S irvey
Statement Agree/ as Problem/ Stal_ nent
Number Disagree No problem Category

AAl agree no problem no )roolem
AA2 agree problem fieLd oroblem
AB3 neit ier neitrer nei ±:ne r/nor
AC4 di agree both nan 1 enent :r)oien
AD Ji 3a4 f.o one, la.a- ef en- )r3oel
AE/CD6 agree no problem no ocoole.n

3--sA7gree botI nanaTemnen r::)ole n
BBS disa gree both na n a nt orobIen
BC9 agree no problem no oroolem

* BDI disagree both naagement prob-em
BEll agree no oroblem no roblem

CA12 neitner neiter/nor neiner/nor
CB13 agree problem field oroblem
CD14 agree no problem no problem
CC/CE15 agree no problem no problem
CE16 disagree both management problen

AA17 disagree both -mana geen t Droblem
k 13 a g ee no problem no roblem[ ]-.RB_9 leeno oroblen no :oroble-n

I..-":322 i _,-_ e :nO Jo1 f e i:r)o]e

aE23 - jr --  no or bL-en no oroble-

-A24 10ree no roolen no oroblem
3325 gre oroien field problem

* 3B26i lisagree botln nanagement proniemn
3C27 gree no problem no oroblemBA243 a gree] - no oroblI,-m no proble~m

,BD29 gre problem field problem
-)BE3 agree no problem no problem

BE3 agree no problem no oroblem

St:  CA32 disagree both management problem
F- i : CB33 d]isagree_ both .management probleBA34 agree problem field problem

ECD30 agree no oroblem no problem
ECC36 agree no problem no oroblem

CE37 agree problem field problem
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=ire strengts ; L- .i wn icn both ig-geis f eI

that the USAF 2 K :Lvi ionshio is Ioin g4e 11 nd

in which stron 7 , L iLn 1:< Xi3t:

I. The qs1> an, f-in:tionality of the facilities

satisfy the us r an,l th' ni ss ion requirements; both agencies

feel that that tne DOE strives for high quality facilities

as governed by tn t a primary objectiv? of .nain-

raining the ori~inal :ont:act :o noltion dates.

2. The BCE and the COE have a good working relation-

pshi. The COE project engineer is thought to be:

* a. Prooerly trained to close out a project.

b. The point of contact for the USAF throughout

the warranty enforcement neriod of the facility transition.

c. Supportive of the USAF throughout the warranty

enforcement period of facility transition.

-1" Suoportive of: toe USAF on warranty claims wit

nonresponsive contractors.

3. The O&M training reuired by the contract soeci-ica-

tion is effective in preparing the BCE to operate and main-

: tamn the facility; the O&M manuals are acceptable and

contain accurate information.

4. Warranty claims are processed by qualified people

of the BCE and the COE; both agencies know how to process

equipnent warraity claims through the guarantee progra.n

established by the BCE. The COE is supportive in resolving

.



:-vh or blfi o a nonresoonsive contractor on a jarrant!

Iclain.

' 3. The BCE surveillince personnel stay tne same

throughout a construction project and the BCE inspectors

understand their role in the construction project.

The results above show that the USAF/COE management

* relationsnip is strengthened when both agencies have agree-

n.ent on each o-iher's mission, roles, and resoonsibilities.

As suggested by a COE co.ment, continuous effort is rejquired

for harmony between the two ag encies.

Field Problems. Accordi3 to the survey response

results, 7 out of the 37 suspected problems resulted in

being perceived as problems by both agencies. These

problems were categorized as field problems, as previously

discussed, and are categorized by the following five field

p r hLems:

Field Problem 1. More emphasis should be placei

D on or)eration and maintenance aspects of a facility.

Solution to Field Problem 1. According to

Mr. Jesse Corbett, Industrial Engineer on the Moody AFB

Model Installation Progran, and Mr. Owen Brenden, Chief of

Engineering at Minot AFB, one factor of success at each of

their bases, as presented in the Literature Review, was the

close (:ordination with the BCE maintenance shops. These

snops are included in all insoections and pertinent mainte-

nance documentation is given close coordination through

146
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-s~s sh1oos. r1his iooroach can be aooliil to the JSAF/CIE

cmana~ernent relationsnio by encouraging the BCE oroject

insoector ito coordinate closely 4i th the maintenance shoos

on each MCP construction project. The USAF project insoec-

tor must hiave the full support of the BCE in order to do his

work right.

Anotner o'Ltion woulid be to increase enmohasis on tne

D&M a3 e-t5 it t1ne :7on rct re uirmen- sti3 e 3: -ge

project. This solition is realty not witnin tie scope Df

,tis research study, however, this solution is suosorted by

the COE general comment number 4 to the ooen ended question

whicn states that contract requirements nust e elItaol3-1ed

by the user needs and the BCE capabilities.

Field Problem 2. The BCE must keep all recoris

of funds expended on all unansw4ered warranty claims and

'1 eSt -e COE a3t.3L -ine i O recrouLn th.,e e on -

Solution to Field Problem 2. The : i-

nent for <3e:oing documentation of funds exoended on all

Inan.3wereJ 4arnt!/ clatins andJ re- uestin the COIL assistince

in recouping tne exoended resources is already estabiisned

oy AFR 85-4 (7:2). Therefore, the solution is the

enforc mnent of this requirement through the BCE, Deputy BCE,

and'or Chief of Operations and Maintenance (O&M).

Field Problem 3. The r,2tainage on contricto-r

I)ayrn.mnt 3hould be at least 100 percent of the cost of

147
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2Ofll~tijal ugilist i:3ris so cnat rtoe contractor

zoLDnoLeLte:s all ounchnlist ite2ms dithirl a given re-:soonse ti-ne.

Solution to Field Problem 3. The sol,-I' >1

:D this field proole:. is to give- the contractor 30 days to

complete! all outstanding punchlist items. At the end of the

30 day period, an outside contractor should be contracted to

z:omolet. all outstanding gurichlist ite- ms; t-he cost of tnis3

new ontrct soul he fumdedl Oy lo enge hel agaI: Is7

teoriginal :ontractor oE toe :oroject_. TIhese otrc

te-3rns :or tne construction coinoletion nust oe sei ica Li

writen into tne enrlorro'isionis of the contract_

Speci iaios

field Problem 4. The user. occupancy of a

facility prior to lOOJ percent completion reduces the contrac-

* tor's liability or eicencies and correction of ou chLi:st

Solition tio ?;ielcinoe 4. A oa::

3L O -1 D 1 D :13 -)A r )o .2i - -D : i mi )c": )C: o r

to te :ai L i: s I DJO nr ent c omo et Ion. But: . Oc10ianc2

* ~ ~ ~ : .'3o to10orcn cnltin: na;o iiable, tn. n t-

soLition is to plan ivr etail_ of the,7 Bene2ficial Occu-Vpancy, such as designate-d work areas, mutual agreement on
0acceot~d areas of 4ork, openi punch-list items in iser

occuoied- ar~as, andi safe ty orecautions to be taken by th-e

13s2r ccotsafll to1e- contr actr. Th is pLa, 1 st c cLEar

and ocii in detail s3o that the user, the construction

14



agent, and the contractor know th * eact requirements placed

on each party by BOD.

Field Problem 5. The warrantj claims processing

procedures are cumbersome.

Solution to Field Problem 5. This problem,

although it falls in the field problem category, should be

treated as a management problem because its solution may

involve agqncy and inter-agency policies, standard ooerating

orocedures, and organizational management structure. One

part of the solution involves the resolution of the

inadequacies between the agency regulations, as was

discussed in the Literature Review. This solution is

supported by the COE comment to the open ended question

concerning regulations which states that the differences

between the regulations causes disagreement between the BCE

and the COE. Another part of the solution is the

Smolenentation of a manajement structure which would

ez:>ectiveIy -nanage the: warranty process. The Literature

Rviw discusses a logical process for the design of an

ffe::i~e orjanizational structure. This organizational

3tructure design process would require : an analysis of all

available resources by well qualified personnel who would be

responsible for the design and selection of the most effec-

tive management structure for warranty management.

Four out of five field problems can be resolved bi

field managem2nt, whil the fifth field problem should be

,. ,l.vat .) to 1 nanajment )robl m. All 3o-It ion s or -sent n,
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are reasonable, orictical, and achievable as discussed by

tne Literature Review, as recommended bv key interview

sources, and as co,nmented on oy the resoondents to the

survey's open ended questions.

Management Problems. According to the survey

resoonse results, 10 out of the 37 suspected problem areas

4ere identified as management problems; these 10 problem

areas are categorized by eight management problems. Each

nanagement problem represents a disagreement or a difference

in perception between the USAF and the COE on the statement

of the problem.

The solutions to management problems are more complex

than the solutions offered for the field problems. Since

tinese management problems represent differences between the

agencies, the first step in the solution process is the

Ae nzification of the kind of issue each management problen

i. io ies as discussed in the Literature Review in regari to

)er= ii differences. Then, the solution must address the

L ; 12S .o/ sotme neans such as:

L. The clarification of roles and responsibilities

througn a Mernoranium of Agreement.

2. The generation of standard operating proce-

3. The establi3hrnent of agency policies by writing neq

r~ ju on; 3or r. visinj old r.gulations to resolve tile

Sindejua':i; Jiscus3_i in the Literature Review.

-130, % %
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4. rne cr:atiorn of i nor- .iir=ct line of communication

between thie BCE and n-e COE as discussed in the Literature

Review in regard to the Model Installation Progra.n.

The concepts of tese solutions are supported by the

success factors that were shared by Mr. Brenden, Chief of

Engineering, of Minot AFB, and that were brought out by the

comments and concerns to the ooen ended question of t.e

survev as di cusse in t:ie Resul-s Enote:. Tn adi:in,

tne Literature Review suggests an approacn to z.e iien-i-:fca-

tion of tne issues of each problem.

* The following discussion focuses on the oroble-n ar eas

that were categorized as nanagement oroblems. Tle discus-

sion first identifies tne issues according to the orincioLes

recommended by Schmidt and Tannenoaum as discussed in tie

Literature Review; tnen, it offers solutions wnich address

the i3ues a' dictate 07 the oroolein. Thest . 3ol-it1ns 3r

suggest e, 0 t ahis ut'0 and s 1ort -2! o:D t "I e ,

s U r -3S as- :7 1-1 -3 3 1 n I ne 7 i Zj a I re -2 :*. an i :

Results chaoter, and ne conients and concecis o -:e

0 resoondents as exoressed througn -ie ooen enied guest n -

" survey.

Management Problem 1. There 4as conflict in

perceptions between the agencies concerning tne existence of

effective orocedures for:

1. Handling facility warrant/ :fains.

04
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2. Tak i~ actionr against a contractor wno is intinel

i r o unchIi s t co noLe t ion.

3. Obtaining laic< r-Esoonse froin contractors on equip.-

mnen t 4arranty claims.

The Issue/Solution of Management Problem 1.

The iss3ue behinl. managemnent problem 1 could involv2 "th

orocedure-:s whicni would most licely achi_2ve a .nutual'L!

desi-I joal' (25:l1,03 Thus, m_'is are--v run

izJivolCs a "cetlods" issue , a3 dtiLsZs- ' :n tie i- jr

Rev ie q. The solution that addreise Sisu 01

*involve the genieration of a jo it stiari operating oncD:e-

dur2 as a connon document for 'not-Aaenis This soLjtio-i

--nay also inivolve -a Memoratndum of _--re-2ment vhicn 4ouli estab-

lish the roles and resoonsibilities of the personnel in each

age--ncy.

This '-'ti , 3 suire1byiU -~ Oninen: _ a

:3T I tIat -nan -I r o e n s "I-) 1 D- I~ ri -.1 '- r ~ 3L

4rC es a bIi 3-1i id n A r n g; a: 33 s: : -I :a L) In

f t: n n o ccu r lue tO-2J- - r- 'dsaremn n ,Dl sni1 10 4,1 a 7

0 fina L ly-, it1 state2d tnat: a Deoafm fo~nn-J~4~

teR-2sidJent Engineer- .ini tn- Chieff oDf Contract Man age-!n-enit

(DEEC is needed. Along the same line , onie COE comnmen t

statedI that thne diffe-renrce in the Army anJ the Air Force

re ula tions cause dlisagree-ment betwee n the BCE and toe-- CO_

a joint stanlard ope, ratirvi procedur-e or- a eor

dim o)F Agr2emn nt doull help eliminat2 thi.S disagree ment.
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lManagement Problem 2. There was a conflict in

:?erceotions oet 4en the agencies concerning the sustained

interest of BCE surveillance.

The Issue/Solution of Management Problem 2.

The issue behind management problem 2 could involve the

differing definition of the term-"consistent surveillance."

Thus, this nanagement problem involves an issue on facts

(25:10). rhe sol/tion to this oroblem could oe nanile' at

the field level witni a coorlination meeting. This solition

is suooorted by the success factors brought out by responses

to the open ended question in regard to the necessity of

having a COE representative in the BCE staff meeting to

insure proper coordination regarding MCP projects.

Management Problem 3. There was conflict in

perceptions between the agencies concerning the adequacy of

retainage for ounchlist comoletion.

The Issue/Solution of Management Problem 3.

The issu ?_ oehinl manajeen t )robl-en 3 could iLn7o! e a confoi-

nation of oot.i toie differing definitions of a problem and

toe strategies to achieve the mutuall! desir]i goal of

punchlist cornoletion through higher retainage. Thus, tois

management problem involves an issue on facti and on goals

(25:108). The existence of the differing definition issues

is supported by an open ended comment ahout retainage, as

Jiscuss-d in the P.esults chapter, which 3how- I once r-1 tn

the concept anJ purpose of retainage was misu-ilerstood.

153



Tnus, par Df 3i oLitiori is to definia t,1e purpose of

re-tainage through a Memoranlum of Agrzeement. The oth, er part

:)c the solutionl to tnis -nanagenent problem involves strat-

gies to complete ounchlist items through adequate retainage.

Using retainage as a leverage against contractors for the

- completion of punchlist' items nay requirei changes to

* contract requireiments which would allow the use of such

re-tainage for tne comple2tion of puncilist itemfs in the event

of nonoerformance.

Management Problem 4. There was conflict i

* erceoPtions between the agenci-3s on dhe2ther the contract

:omoLe-tion dat~s ar2 met with all -najor .unchilist ite-ms

The Issue/Solution of Management Problem 4.

- The issue 'ochini management problem 4 could involve a comnbini-

ati)n Off h)oti i,-lfern; -finitionis of -a orobLen aini .

ie~iit -n a- o.2 t-na fre tarf m ajor icit

.,nm-.3 The l~i ::< a :-on non iin lr i n-in iig of t is- t r n na1

I hav U causel t' 1 ii sa:r 3m n t oet fan- toe- agen: .7 o tr Iat

g i e s to acnie, ve- ounchLs t como L,?t ion r coul Ii n os iivas

a s -nonetary re ward for early fin i si, or negat ive, such is

charging th-: prime~ contractor off the- p~rojec,-t the? cost of -a

*separate, contractor to cornplet toe p unchlist.
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'anagement Problem 3. rn: r. 4as ~n~ti

~JeceDinst4erin tn-' ag nct-i 5 concerling n coorjinatjoin

of ounc'ilist itemns ot-4e-n tnze BCE and the COE.

rhe Issue/Solution of manage,-ent Problem 5.

The issue behnind management problem 5 could involve the

procedire used for coordiination or lack there:of. The .nanae

.ne n struczure, tn-e lines of :omifunication, and n

-1 70o7L:'i LI Z .I-?so 1t1 t 1 1f) t I 1- ?rioel Doc:z.' r)1:ie 11 1

-OE A',?-i R.asi1z?nt :r Project Eniner nust oe z:i- ;:o2 -

)o in t o f -a LL oord ina t io n Th-is L.iividual is r-esoon~jile

and snoil oe iel~i accountable *for kee p in.g th SSFo

inforned off tne status of the- ouncnList. The USAF,,BCE

Constructio:n Manag-er or the JSAF Project Engine-er assi~ned

to tne project -nust oc-z r-emsoonsible and sn.1ould be -- li

aO inltiO I f r -2)7~ L n? g ~ -1-- 3 1 i - . 1T

'SA n-13 11 iA; I') )') r r a c Sy o~a :) soc ~C a: rI

0 E P roj ect En,3in-e' r ania coqigned- by the uSAF' Construction

* '~~anaje r :r dtesijnate I USAF ~ rqrsnat e eekly me-2tings

ar nijn l- ra-co~nienled unt il t-n- ounch list is suco , t.hat

L



As Jis, ussed in tne Literature Review concerning trends

in construction management, the Professional Construction

Management (PCM) system, which is similar to the USAF/C0E

management relationship, uses the PCM as the focal point for

the relationship. All coordination goes through the PCM.

Thus, it is the responsibility of the PCM (COE) to keep the

owner (USAF) "fully informed at all times regarding the

c'urr-n t status of tie oroject . " (2: 430) .

Management Problem 6. There was a conflict i.i

oerceotions oetween the agencies concerning the accuracy of

* tne as-built drawings.

The Issue/Solution of Management Proolem 6.

The issue behind management Droolem 6 could involve the

perception that each agency may be "aware of different

pieces of relevant information" (25:108). The accuracy of

te as-built drawings :ouli encoRoas3 tle accar~c'/ oE Ie

original sLe oLans, tie .ac:ir31' ): tie originil :oni::

..'.~~~ ]r -w in~s g -] 5 I cc']rlc' ,/ D ' f 1 L -_. 2ntffnoi~ c~~~

tie arccir-cI of ilL ve'rhal agr mn, iii tse accn -1:'y

* 3L! Df tie fiLa cnanles. 7acn -iie .i r Lein: if,orna-

"" on could caie inaccurac Ls i: the -information 13 1130

at2 itseLf or if tne infornation is not cooriinat i witi tie

proper personnel. Addressing the coorliniti)n ani evntoaL

inclusion of earn o~ece of relevat inf)rnati)n ont:t ti a-

.o~iiLt lriwin ;~{ fni/ iVoi;i nl i9 _in . ;t, ._ ' r :

0/4
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and the process used for coordination. Thus, the solution

to tis nanajenent problem should involve:

1. The personnel who are qualified in the design of

nanagement structure to address the processes for

coordination.

2. The executive management who would establish both

the orocedures for the coordination process and the polizie3

d?4fining all roles and responsibilities.

More soecifically, the problem should be resolved by

clear and specific written responsibilities in a Memorandum

of Agreement, an inter-agency regulation, or an inter-agency

-anagement guide. The written document vould resolve the

problem of "Who should do what" and individual accountabil-

ity would oetter insure the accuracy of the as-built

drawings.

Management Problem 7. Ther w:i; a conflict in

erceotions bet en tlhe agencies concerning t-ie adeiuacy of

tne O&M tr-lLning sessions.

The Issue/Solution of Management Problem 7.

The is3u'e oenini managemnent problem 7 could involve a

"disagreement about what should be accomplished" (25:103) ii

the O&M training sessions. Thus, the issue involves the

* goal of tne O&M training. The best solution for this

Sroitl~em i3 a meeting between the BCE and the COE to discuss

th expect.atons of the user concerning these training

sessions an] the reluirement of the contract specifications

s ner' i¢ ) ob both agmn-es. This solution is support ?d

157
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ov the COE generil comment number 3 to the open ended ues-

tion concerning O&M aspects which states that a need exists

for a better review and understanding by the user and the

BCE on the individual contract requirements for O&M. This

solution is also supported by COE comments concerning O&M

- training; these comments concerned:

1. The attendance of O&M training sessions by BCE

individual3 dho would be resoonsible for e operation ani

,naintenance of that facility.

. ' 2. The training sessions provided ov the contractor

often being left before the session is compl tely over, and

trained BCE individuals transferring to other bases.

3. The involvement of the Air Force upper management

on placing more emphasis on attendance of training sessions

by the proper personnel.

Management Problem 8. There 4as a conflict in

oerceotions ag - .... a i,s concerning the effectiveness of

tne a33it ance of tne COE to r-ecouo USAE r sources 3x:on eI

to fi< latent deficiencies.

* The Issue/Solution of Management Problem 3.

rne solution to managernent problem 8 4as discussed earlier -

to enforce the requirements of A.FR 85-4 which requir--s that

the documentation of USAF - xpended resources to fi< latent

, deficiencies be sent to the COE in order to recouo th -e

... rsources expended by the USAF. Unless this So0itiorn is

.. •5
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i no e niI Il CIDE 'al I) t ez~t i L,,- s1 i t nl JS A F

re couioin g. ~n r s ou r -2 s.

On ce t'iL: COE obta L -i th: ioint ionr off TjS A E xp - n 1 2

re source:s Ind t -e USAF ?us ifor iss LSt.lCe, C~OE 13-,5

)ursue thez- recovery oE the e-xpeznded re-sources throughlea

channels. As discusse:id in the Lite r3.tire Raview, triere is

no requireinent for a faeedback loop fr-)n CiOD -o rn 3CE

':,or *zoCorimnativjg tie ;:_s oc f)- 7:1z 1 C31-D(D1~

re so0urCce1s . AFR 35-4 do-es iot so cifl an; r.sn:;

re-:cove-ry of e2xoended r ?sources2,, once neOEnas --

* ~tation off rh-ie -2Koenidi rsure. hrio a

loop reqi irz>nent 3hoille Lricl. fedl a-s a omDnt rOfS~~

Surmarv. The nanrig--e:tent -)robL-2.ns Ar 2 a I Oifler

:na~r~eto 'ne CSFOE mna.aee1 ~aio~iC~

:1 L . - -- f-) ir - 3 - -

13, D I ~ I ~ T> n 3 01 :7 C1 -n I L --I 1 2

* ~ ~ ~ ~ ~ ~ - -r1 Mi:-c.i~ i:~ne .e ~ 3:-3s :Y3 ':.I

m~n r~~o~e.3~3 ) C IC I I*O ,In I o-~ Sn a z C:L L t v - _i

ffron ~ i constic t i n ale n t (CC)t heue ose 7A'

tn-t teWorking 1lev±I ii3 .41111% to 13e to ani -n~

3Sti I -, 0 7 1 -r 3 L Ij Lt Dr F L 4l. 1 I i It I ud -e

3.r ortel r oy :0 nnn<ii Fr )-n tn) wor~i-ri e-i hrou~ho, it

IS )
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CONJIS Znait inivolve phrases sucn as: "tne eli nirlatiDr of ine

v.- v - rsus tiaem -att i tude" "con tinuous ef forts ar-e r: ui r :?-

-'to ove r, one th-e!sa con flIic ts" 'a clIose , aimica blIe '4or'<i C1

rel1ationshio is mandatory f7:r opti.num performance'"; "trie

1u10o2 r anaqernent must be involved"-; "close out, O&M, and.

va r r anty issues arze solvabl>"; "oroble-ns whicol exist could

ea.3i Lv be worked if all parties agr2- to sit iown ani t-a1,

.Ia LIgs -)ut" ' -on all i,7a- i D~ 'I s n JC Lor3ei - 0a r

-0c -mmnded Follow-on Study

Ln r~ 1-3r tJ -a c c (ninmo a t n ti ne- r -ui r -2 fo r --,D10 -2-11ri

S.t- C nolai I v -an I cos-t. DJf ze 3u rv y , -ad t-e ?1 -n ni -a!

o~ orJaljenralstuy J toa 2E 'USA~ na naaaa 1, -1a

*~ z. a rt ~ ./o i 5 a r t): nn i i i-3

aa.a t ;f - 3 a vn ic w( -o 1 I i n a 1 j i a or r e- an:* a a a

-o -1 - L rt 3 a -. I La '1l :3 r. a: bo .tAS au -1 -a

nlit-fsiv it wouti v i .a:--i o tm 3aoajt ni t a

-1:3 t :D ~si 1-3r '1CP pr 3j] CtS ina Va I by tn -a Nav al a i-

it j03 Fh m r i j co-flni -1 13 t:i- -a- ) :orat r, 1,-t Lt ' Ij'-



3. This r sear h could e done s aiasa v ricatiiri

of t.1- r- sults of this research study by examining the areas

chosen for this study and selecting other areas of concern

4itnin each period of facility transition. The same

research hierarchy should be used so that the data analysis

results of this study could be usel along with any new

results.

One comment to the ooen ended gu istion of tne surve;

stated that the areas of concern for this study rreen c-

tne tio of the iceberg and that the real root and bulk of

* tne oroble.ms lii in the concept, design and review stijes.

Project scope needs to be better defined and established at

an earlier stage in the life of the project. User involie-

ment nust increase in emphasis and quality. An investiga-

tion on the factors that ninder the production of a hign

ialicv lesign oackag-e :ould o- done. The ny0otheSS .0oI1

Di-fi l:es ns-,gnt ] in tile ff.32litv trnsition s

:onclusion

This 3ziiyi nal tnr-e obje:tie3:

1. To identi-Fy the perceptions that ?roject nana,:er3

Ln each aigcn..y had about roles, responsibilities, stantari

.,nana4-.mnt cesies, and contrict re 1oir mn,_

.. t',rinj E i i t 7 trinsiti,-n.

. , 1*
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2. To rank orier five or,:blems encounte red witin eacn

o' tne :r oeriodls ofE facility transition according to

t:1-ir Drider of significance.

3. To provide re:solution sugge-stions that could oe

used by the management of both agencies in the resolution of

any problem-s identified in this study.

Thi s res---rch study -net its first objective byidni

f in-ig three t,7D=s of oerceotions 4hicn resuI:?-J in three-,

CLJ 3gortes3 Of problem are as. Trhe se -er 2:

1 . The congrauent pe rception in qhicn both a'gencies-?

agreed that a suooortead oroble.T are a was r al, riot a

orob lert. This oroblen cate gory was calle-d "no oro-ble-n";

tnese reoresentad strengtns in the fJSA?/COE relatiorinip.

2. The congruent perception in which both agenc,:ie s

agr-:.ed that a -3usopected oroblemn area 4as ideed pe-rceived as

a 0r le n. This ProDble--m category vasclld"il

;roDo Le n - zes r c res-n zei o r Db'Le n3 t i i :o'Di e r0- S'

3. h conflinng pe r)t io n in 4h ic i tne O n i

7-' AdF-isagree- in dri2e:i-2r a suspectel pr-)bhI-m area 43s3

:ro b Leml This oroole .n cat egory was cald"nanagenent

Problem"; thiese r oesnt td disagreement e~e h

0 ~agzncies and the- sol-ution involvedI inte-r-agency policie-s anIA

or oce-dure j

Thi re; 3rnntlt3 s-e-,onIo .: v byl g-2en-ratinIg

prioritized, lists of -2-li3 ~no'nte r?] during flacilit~y
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transition accoring to rile COE persoective , t'ne. USAF'

perso)ective and thie comnbined USAF>/COE pe:rspectiTe.

The tiin objective was net by addressin the basi2-

manage,.nent questioni. The fi-2ld Problems and the mnanagjement

oroblerns aere identified and this study offered practical

3olitions to each of these proble.-ns.

This research study accornolished iL5 objecti-i--s, and9 Ln

-30 ii so ~ ri ti 'Ie : I i C11 f icl i -2e ) E 1 '1 --.1 i :. I - 1

-n-: UJSAF manag-e ,nent thiati iinder !tne fu.1 1 ucs 3c

.nariag. nent process for achi-3viri sxmooth facility t Ca nsi3 i-) .

3v i dintifEying th-es- li ff icu-t ie:s , i t i s th e a uth's 3-10e

tr-iat iarnonyj betw een the agen -cie s is3 increasedI so ta

Doplinum poerffornance can oe achie ve,-d and iigh cquali7:y

or')dilcts result.

4
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\orvlc A: Survey Questionnaire

USAF SCN :37-43

ASURVEY OF MANAGE-MENT CONCERNS ABOUT PHE FILNAL PHASE OF
CoNsTRUCTION AND THE vqARRANTY PERIOD F'OR MCP PROJECTS.

SECTEION I

Pine slta ?nents belov s~lould b-: -ivaliuated qi.4i re sotect to o
las3t -* or facilitvi construlction, tn e acceotance- -and

-r io'z r, a dl ti -v .a r r-an n 7-)e ro -_or- f a c i s 'oult -I
MiL -- 9L 3o .n 3 -- Ir c a ,I ? ?imvc p~on I'
0i loi04ngS~i~nnt 'Ov iii- t. scale 3nflOn anid mar"-,ou

r~~soons' an a.i nor .3n- ~ 1rv d j- n s I~ r Dlea 7

li saq r j agr -3 dis~agre - d~i a3~ ag ree ag r~

1. ra in in s ?ssions r:,ui r-a byv thne contract: soecifficati.:rs
are eEf~ctiv 10 ore:oarirng t~- BCE to -naintain and

-- l

~. c:-: -:ino: -37. 1iZ niCr O I 1 3 -3

-oeat~ -- - 1 anaz oect - -,-",, a1 a ci: ison

3. Tie COE an I t-ie 3C ave an ffectiv a. efcin
3:ano1a-2 E-~c~'i fr -a nool vn in cz o-r in:

* n rat rn. a.,7 onr.c --:I -: 7-) r I oedl ifat

4. TeB -na n t a is n i gh intere2st in t.oe- construction
to ru gh 4alysurvieillanc-2 so tha te inaliseto
is carried out exped itly andfecily

5. The con tr-ac t re u ir enenit fo r r-2ta in age of ayne n t is not
aaagatFor tn2efrcmn of thie punciist ,:oinpL:tio-l.

6. Tha- COr79reE anjn-r r:nainn, the cfOE po tnt oF con tac-t
-)r tfi: 3CE untiL thne warLanty eid on tine ffacility has

a~coi r164



ne i trer
strongly 'is- slightly agree nor slightly strongly
disagree agree disagree di sagree agree agree agree
1 2 3 4 6 7

7. The contract completion dates are met with all major
punchlist items completed.

8. All punchlist items are well-coordinated between the COE
and BCE.

9. Typically, the functionality of completed facilities
satisfies the user mission requirements.

i0. ]he as-ouilt (rel-lined) drawings are accurate and

C. up- to -da te.

i. The O&M documents are usually acceptable.

* 12. There is a effective procedure for handling construction
errors, or latent defects not specifically covered by
equipment warranty (e.g., roof leaks, bad plumbing,
etc.).

13. The BCE keeps all records of funds spent on all
unanswered warranty claims and requests the COE to
assist in collecting from the contractor.

14. When the contractor is non-responsive on a warranty
claim, the COE i3 supportive in resolving the problem.

15. The CODE and the BCE know the procedures to be followed
ier mne 3CB warranty and guarantee program in order mo

eff-ctively process all warranty claims.

16. There is an effective procedure and program established
by the BCE to handle claims on warranty for equionent in
new facilities.

17. The O&M training sessions are adequate.

18. The access for routine maintenance on facility equipment
is acceptable (i.e. HVAC filters can be replaced without
obstruction, control values are accessible, etc.).

19. The BCE responds to COF requests for utility support in
a manner which does not impact the construction
completion (i.e. for testing Fire Protection, EMCS, or
HVAC Controls).

;%65
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ne i tae r
strongly is- slightly agree nor slijhtly strongly
disagree agree disagree disagree agree agree agr!!e
1 2 3 4 5 6 7I I 1

20. The COE allows the BCE a reasonable response time when
requesting utility shop support.

21. The BCE surveillance is consistent (i.e. same
inspectors, understands the role that they play).

22. The retainage on contractor payment should be at least
100% of the cost to complete all ounchlist items.

23. The COE Project Engineers are trained to properly close
out an MCP project (i.e. know the proper transfer
iocurneets such as 1354's and warranty agreements).

24. N orimnary objective is to maintain original contract
completion dates.

25. The contractor completes all punchlist items within the
given responsive time.

26. There is an effective procedure for action against a
contractor who does not complete all punchlist items in
a timely manner.

27. The COE strives for a high quality facility as governed
oy the contract specifications.

i3. rhe -Iait of tne f acility satisfies the user.

29 . he "as-biilts" are orovided within 30 days of
:, onstr iction conoletion.

30. All tne 4arranty agreements of the facility equionent
contain accurate effective dat?-s.

3L. The operation and maintenance manuals for installed
equipment contain accurate effective3 dates.

. 32. There is an effective procedure for the BCE to obtain

* uick resoonse from the contractor, his subcontractors,
or his suppliers for warranty claims on facility
equipment.

33. rne COE effectively assists in the recovery of AF
resources spent to fix latent construction deficiencies.

"16
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ne i :iher
it ron 4lyi Us- sL i gntly a r -: - nto r slIi grqtlIy s zro n gI

4di sag r -e ag ree disag re-e di sagre-e ag ree ag r ee ag r-e
12 3 4 37

34. The user occupancy of a facility prior to 100% complete2
reduces a contractors' liability Lo Leiince n
correction of punchlist items.

375. The COE an] the 8CE have qualif ied people th.-at hnl
alL varfan7-y claims on newly : onstracte--d aiie.

36. The darranti and guarantee,: pro-granr establisnad by thie
CE I nine- iL ae; incLdieh -1-2 :e4 li).I121 Lno L 1

37 . 7he varraiitz :ains ?rcssI rocedare- lfz2
curnbe- r 3one .

Iea s,-- ,rie ou-r oerceo ?:tion of toe ordier i)f Significan;ce
orf the EoLlowing problems. Rank Ithese problemns fr-in 1 to 5.

I = the most significant problemn
2 = the s ?cond most significant ?roblen, ec

=te fiftn significant oroblem of those Listed2

3:.LACK )F ADEQ'ATE "0 & A"V INSPECT11D>4 AND rRVT;AI* fl
TIxoavf z1 hre iS 1 1J 717r DZ - nDd- 3 D f~- -

aol.aitnad as;) ts , suicoi a s ad :cu--a t -a--,:: -?,:.
-iij-i nai.-it--iano:*e 1iou:sal rirr
in: f rCna r Iin.]

393. LACK OF A (3000 BCE/CQE 4ORKINO3 R-,;LAPTD)NSHI
['x)L.-iatitm: The- 3 C T an I t:~ 'I E r 2res nt:e a 3 -
good ::o-n[nui-atton)r aindprprroinin z:a-?

rur n3 .ind a cc'eo t:a bi it, rtei

40. LACK OF CONS 1SP3ENT AIR FORCE SURVEILLANCE
(Explanation: The Air Force inspectors change too ofte n
anI there i-s a misunderstanding of the role that thiey
play on the construction site-.]

41. LACK OF ADEQ-JATE RETrAINAGE OF CONTrRACrOR PAYM1ENT
[Exolanation: The rec-irtainage? should be adei'juat
enough to cover the cost oL' coino L-ting the pluncnList.

42. LESS QUALEItED PERSONNEL
[Explanation: Less ljual iffied- personnel are le~ft to

% close out the constriction job. I
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Pe as 32Orosuide -IOUr >C OIfOttrlC ')t Ief DE sigriificirn::e
0z fn fo o 0i. r 61m2ns. Ran< tn2, _robl.e2ns frD~a 1 r-: 5.

1 tie mo st :3i gn i -i can: t?)rob lem
2 the sacond .no st 3 siafi can t proolem,

*n = te iftn sigr1Zl.fcan7 ?r.)bl-em off tOOr~ tz:?f

43. COMPROMISING ACCEPTrABLE COMPLETION OF DEFIC.'IENCIES
[Explanation: As the final acceptance and turnov-2r ia-:
gets close to or passe2s the AF mission critical date2,
the BCE and the COE cornorornis-e the acceotable corCEctionl

--- *of deficiencie-s in order to gain occupancy of thea
facility.]

44. -JNT114EL'L C0MPIr1DN1 OF 2IJNCHLIST
Ifoa nia t-n \ her L; rncI 3 f~~ -1 -D~o .7 :e

Unc'OrcC- ted, LOng.j raniAIo Pran 7IiSt 1-iMes D f an
'1 r rire00on Si Ve [I t f coc .

4. U SER Nor SAIISFIED
* Explanation: Thz- use--r Dccupancv D-f a facility orior -_3

defiientesand corcinof ?uncnlhist it-e ms. A7kS a
resul-, the user- is unhappy wnen tne contractor stat: s

* -that a certain deficiency was niot 'nis r-esponsibility.]

46 . UJNACC-EPTrABLE AS BUILrs
:j;xD1a n a tio n The as-built drawings provided by the

contractor are usually not accurate.]

47 . IN cO0M P Er- "; DOCFJMEMPS
~~1: Th 0Dr:os and a~nneao~

_aci 1 ty ar i t:- tine--s vn~-oal nil
171 -3 c~r no 1 ~ o rs.1 .



P12a3e orovide yiour :erception of t-ne order of significance
Df the fo Llowing problems. Ran< thiese oroblens frown I to 5.

I = the ;nost significant oroblen
2 = the second most significant proble, etc ....
5 = tie fiftn significant problem of tlose listed

48. LACK OF CONTRACTOR RESPONSE TO FIX LATENT DEFECTS
[Explanation: The contractor response to construction
error, latent defects and equipment failure is very slo
and at tines non-exis tent. ]

49. ADDITIONAL RESOURCES SPENT TO FIX LArENT DEFICIENCIES
[Explanation: Additional BCE resources are soent to fix
th-e warranty items ani Latent deficiencies 4ito no hooe
Sof -inely cost reimbursenent.]

50 .kRRANTY ENFORCEMENT IS 4EAX
[Explanation: The warranty enforcement for a new MCP
facility and its equipment is weak because COE/BCE
3tanarl operating procedure s for enforcement are_
ineffE ctive. ]

5L. LACK OF 'UALIFIED PEOPLE TO HANDLE VARRANTY
[Explanation: There are no designated and qualified
personnel to handle warranty claims fron birth to
gra v .

52. qARRANTY PROCESS IS CUMBERSOME

=%



SECTION III

4 rhe following questionis sarv-2 to c3.t~3orize- r?spondents for
statistical analysis only. Your anonymnity is assured as t-17
data can not be used to identify individual r-so-ondents.

53. At what organizational level are you working?
a. Chief of Engineering
b. Project Engineer
C. Construction Manager
d. Resident Engineer
a. Contract Inspector
E. other

54. To 4hat organization do you beclong?
a. U.S. Army Corps of Engineers

~* r~s.Air Force Base iilEgnern

C. other

*3 5. What is your current grade lev!el?
a. GS-07 tnrough GS-10
b. GS-l through GS-1
C. GS-14 and above
.1. E-2 through E-9
a. 0-1 through 0-3
f. 0-4 through 0-5

56. How many cumulative years of experi-ence--d do you have in
*-the cons",ruction and/or construction management of Air

Force facilities in the Militari Cons. riction Progran,?
a. 0 through 5 year3
o. 6 through 10 years
2. IL through 15 Years
1. 16 through 25 years
-2. more thlan 25 years

5.If you pEr::eiv: of any additional s;igilicant aeso
nanagernment concern oetween the COP. and the2 BCE thnat
exist during the final phase-s of a mCP project oDr i rou
have any disagreement with any of the stateiments aoove,
please writ:E thein on the back of this page.
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APoeruiK B : Questionnaire Cover Lettars

DEPARTMENT OF THE ARMY
U.S. Army Corps of Enineers

WVASHINGTON, D.C. 20314.1000

DN- E

%IEIOR\NDU\I FOR PROJECT ENGINEERS/MANAGERS, U. S. ARMY CORPS
9 OF ENGINEERS

S UBJ E C I' Air Force Institute of Technology Advanced Degree Research -Survev

1. The encelosed survey supports advanced research for an advanced engrineering
degree candidate at the Air Force Institute of Technology. It speaks to the
concerns about mannagement relationships and perceptions between the Corps of

* Eng ineer-s a.; construction agent and the USAF Base Enrgineer as customer User.

2. \ ; n oriuca tonal instrument, this study/survey will provide insit,71t rind
perspe t ive to the student about the way the Corps approaches Customer Care and
our relationship to mnissioni accomplishment.

3. C:oin~fetion of the survey by Project Managers and Project Engineers is, of
*course volunrtarv. I highly encourage your support of this fine endeavor.

FOR rill-, CO\1MANDER:

itRK J . SiN+Y A'K
,/a or G 1i'eral, USA /

Assistari Commander and Director
E ngineering and Construction
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LSM

Research Survey

1. The management relationship that exists between t-e 'rmy
Corps of Engineers (COE) and the USAF Base Civil Engineer 3CZ
is the subject of this study. The attached survey requests data

0 • that will be used in a thesis that fulfills the partia.
requirement for a Masters Degree at the Air Force :nstitite of
Technology.

2. The objective of this survey is to provide Lnsznzs .nto the
COE/BCE management relationship from the perspective o: the
managers who are at the interface between the two agenc-es. The
scope is limited to the final phase of construction, tne
acceptance and turnover, and the warranty period of Air Force
facilities constructed under the Military Construction Program

(MCP) and managed by the COE.

3. As a project engineer on a MCP project, your response is
-*- vital in determining interagency roles, responsizi'tLnes, and

requirements.

4. The data gatnered from this survey will oe ana::z
statistically. Once the analysis is completed, ar ?l

- response pattern will be developed from which .nsL7ns 7 -he
COE/BCE management relationsnip will be ootained.

5. Please take the time to complete this survey and retrn it in
the enclosed envelope within five working days.

6. Your participation in this research is volunzary ind all
responses will be held in strict confidentiality. Ther- "s no
way to tie a specific questionnaire to a particular ndivdiual.
We would certainly appreciate your help. Any questions
concerning this survey should be directed to Mr. Bernar! Marcos,
Jr., AFIT/LSG, 5/3) 237-9529 or AUTOVON 785-6569.

M.A IDAY, LCo, USAF 2 Atch
Head, Dept of Log Mgt 1. Survey
School of Systems and Logistics 2. Envelope

STRENGTH THROUGH KNOWLEDGE
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