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PREFACE A vast storehouse of information exisL<; on nearly every subject of concern to highway 

FOREWORD 
By Staff 

Transportation 
Research Board 

administrators and engineers. Much of this information has resulted from both research 
and the successful application of solutions to the problems faced by practitioners in U1eir 
dai ly work. Because previously there has been no systematic means for compiling such 
useful information and making it available to Ule entire community, the American 
Association of State Highway and Transportation Officials has, through the mechanism 
of the National Cooperative Highway Research Program, autJ1orized tJ1e Transportation 
Research Board to undertake a continuing project to search out and synthesize useful 
knowledge from all available sources and to •prepare documented reports on current 
practices in ·u1e subject areas of concern. 

This syntJ1esis series reports on various practices, making specific recommendations 
where appropriate but without Ule detailed directions usually found in handbooks or 
design manuals. Nonetheless, these documenL<; can serve similar purposes, for each is a 
compendium of the best knowledge available on iliose measures found to be tJ1e most 
successful in resolving specific problems. The extent to which U1ese reports are usefu l 
will be tempered by ilie user' s knowledge and experience in U1e particular problem area. 

This synthesis will be of interest to transportation agency administrators, including 
contract administrators; construction, design, claims, and scheduling engineers; project 
staff and managers; attorneys; and construction contractors. This synthesis describes ilie 
state of the practice wiili respect to procedures used throughout ilie United States to re­
solve disputes to avoid construction claims. 

Administrators, engineers, and researchers are continually faced with highway 
problems on which much information exists, either in the form of reports or in 
terms of undocumented experience and practice. Unfortunately, U1is information often is 
scattered and unevaluated and, as a consequence, in seeking solutions, full information 
on what has been learned about a problem frequently is not assembled. Costly research 
findings may go unused, valuable experience may be overlooked, and full consideration 
may not be given to available practices for solving or alleviating the problem. ln an ef­
fort to correct iliis situation, a continuing NCHRP project, carried out by tJu: Transpor­
tation Research Board as the research agency, has the objective of reporting on common 
highway problems and synthesizing available information. The synthesis reports from 
iliis endeavor constitute an NCHRP publication series in which various forms of relevant 
information are assembled into single. concise documents pertaining to specific highway 
problems or sets of closely related problems. 

Fair and timely resolution of contract disputes may help lessen highway construction 
project administrative costs, benefitting U1e public, the agency, and the contractor. This 
report of the Transportation Research Board examines the underlying reasons for con­
tract disputes and identifies methods for dispute avoidance and resolution. It comple­
ments Ule information in NCHRP Synthesis of Highway Praclice 105: Construction 
Contract Claims: Causes and Methods of Settlement, which focused on the causes of 
disputes. This syntllesis further emphasizes finding ways to settle disputes at their in­
ception, before they become formal claims or lawsuits. 



To develop this synthesis in a comprehensive manner and to ensure inclusion of 
significant knowledge, the Board analyzed available information assembled from nu­
merous sources, including a large number of state highway and transportation depart­
ments. A topic panel of experts in the subject area was established to guide the re­
searcher in organizing and evaluating the collected data, and to review the final 
synthesis report. 

This synthesis is an immediately useful document that records practices U1at were ac­
ceptable within ilie limitations of ilie knowledge available at the time of its preparation. 
As ilie processes of advancement continue, new knowledge can be expected to be added 
to that now at hand. 
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SUMMARY 

RESOLUTION OF DISPUTES TO AVOID 
CONSTRUCTION CLAIMS 

Construction contract disputes and claims have always existed in the highway and 
transportation construction industry, and it is commonly believed that claims have in­

creased greatly in recent years. Decisions arising from contract and performance issues of­
ten lead to disputes between the contractor and the agency, which may result in claims for 

additional compensation and/or extension of time by the contractor. If not resolved in a 
timely manner, project disputes often result in fom1al claims, which cost thousands of dol­
lars each year to process. Thus, the fair and timely resolution of disputes may help lessen 
administrative costs, benefitting the public, the agency, and the contractor. 

Initiated as a follow-up to two previous reports by the Transportation Research Board, 

tl1is synthesis examines the underlying reasons for construction contract disputes and 
identifies methods for dispute avoidance, recognition , and resolution. This report further 

emphasizes finding ways to settle disputes at their inception, before they become formal 

claims or lawsuits. 
To avoid and resolve disputes and claims on construction contracts, it is important to 

understand, and essentially prevent, the specific types of problems and the common causes 

of disputes. Resolution requires an understanding of how the underlying problem can be 
dealt with so that tl1e disputes and conflicts are not addressed on a superficial level. 

Common causes of disputes include design defects, actions/inactions of tllird parties, 
unknown conditions, and practice of agencies. Common types of disputes include construc­

tive changes (i.e., changes in the scope of the work required by circumstances), design de­

fects, differing site conditions, site access, and utility relocation problems. The time and 

cost impacts of these types of disputes are manifested in addition al costs for work 
performance, project delays, and labor productivity losses. Other types of disputes include 
bonus/penalty clauses, environmental permits and hazardous material conditions, and de­

lays by previous phase contractors. 
Problems Uiat lead to disputes can be minimized by reviews and quality control proce­

dures implemented during tlle preconstruction stage. Common procedures include con­
structibility practices, design reviews, and value engineering (VE) , which is the systematic 
application of techniques for identifying tl1e function of a product or service, establishing a 

value for the function, and providing it at least overall cost and in a reliable manner. Other 

procedures include evaluation of geotechnical data (through use of geotechnical design 
summary reports (GDSRs)) and use of program/construction management consultants. 

An important aspect of dispute resolution is the ability of parties to recognize emerging 
problems so that they can be resolved and the potential for disputes can be minimized. Ef­
forts to avoid disputes often center around design and preeonstruetion phases, while efforts 

to resolve disputes involve the ability to monitor t11e project and anticipate potential prob­

lem areas once the project is underway. Several techniques for early dispute recognition 
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include regular monitoring and updating of project schedules, preconstruction and project 
meetings, mandatory project scheduling, bid evaluations, job cost/payment projection reports, 
productivity program documentation, and regular review of project documentation. 

Until recently, much of the emphasis in tl1e construction industry has been on the 
resolution of claims and contested cases railier ilian early recognition and resolution of 
problems and disputes. Claims involve formalized or legal procedures, whereas disputes 
are conflict<; and disagreements iliat may be resolved at ilie project level. New meU10ds of 
dispute resolution arc being explored to return control of disputes to the project level to 
avert the need for out5ide assistance and the possible development of a formal claims 
process, which can be costly and time consuming. Current techniques for dispute resolu­
tion include partnering, disputes review boards (DRBs), and empowerment of project staff 
ilirough delegation of authority. 

Agencies are taking a nwnber of steps to deal witl1 the causes of disputes ilirough 
avoidance and quality control procedures. More extensive and earlier involvement would 
help agencies avoid t11e problems that often lead to disputes. Current agency practices in 
dispute recognition appear to be adequate to allow early identification of problems before 
they escalate into formal claims and litigation. Agencies are experimenting wiili various 
dispute resolution techniques to allow disputes to be resolved at the project or district level 
of the agency. Greater use of U1esc techniques could lead to fewer disputes and claims in 
the future. 



CHAPTER ONE 

INTRODUCTION 

BACKGROUND 

This study is a follow-up to two previous works by the 
Transportation Research Board (TRB). A l979 TRB report, 
prepared for the Federal Highway Administration (FHWA), 
Research and Development Program for Highway Construc­
tion Engineering Management, identified several areas for re­
search to improve the managemc:nt of highway construction 
engineering (}). Two areas recommended for study were the 
identification of causes of contract claims and guidelines for 
setUing claims by administrative procedures. ln L983, NCHRP 
Synrhesis of Highway Practice 105: Construction Contract 
Claims: Causes and Methods of Settlement was published to 
address these subjects (2). 

This synthesis was initiated to study U1e underlying reasons 
for construction contract disputes and to identify methods for 
dispute avoidance and resolution. Whereas the previous syn­
the is focused on the causes of disputes, this report focuses on 
their avoidance and resolution and further emphasizes finding 
ways to setlle disputes at their inception, before they bt:come 
formal claims or lawsuits. 

PROGRAM STATEMENT 

Construction contract disputes and claims have always ex­
isted in the highway and transportation constrm.:tion industry, 
and it is commonly believed that claim5 have increa5ed greatly 
in recent years. Decisions arising from contract and perform­
ance issues often lead to disputes between the contractor and 
the agency, which may result in claims for additional compen­
sation and/or extension of time by the contractor. Project dis­
pu tes that are not resolved in a timely manner oflen result 
in formal claims. Processing these claims costs thousands 
of dollars each year due to lost time, management effort, 
consu ltant fees, legal expenses, and other costs. The fai r 
and timely resolution of disputes may help lessen adminis­
trative costs, benefitting the public, the agency, and the 
contractor. 

SCOPE AND APPROACH OF 
THE SYNTHESIS 

The goals of this synthesis are to 1) identif-y the most com­
mon causes of contract problems and disputes, 2) find ways to 
avoid and minimize these causes, 3) investigate techniques for 
early recognition of potential disputes, and 4) explore alterna­
tive approaches to resolving disputes before they result in for­
mal claims or lawsuits. 

To meet these goals, several sources of information were 
consulted, including an overview of research literature on 
trends and practices used in the construction industry to avoid 
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and resolve claim~ and disputes; a survey questionnaire of 
transportation agencies and selected contractors to identify 
existing methods for early identification, avoidance, and reso­
lution of disputes ; and interviews with agency staff, in person 
and by telephone, to examine their practices in detail. 

The information was then analyzed to identify methods 
most effective in avoiding and resolving disputes; to discuss 
how individual methods are used to sui t the type, size, timing, 
complexity, and other characteristics of disputes: to examine 
obstacles to dispute resolution, including the level of dispute 
resolution authority: and to identify instances where revision 
of policies, practices, or documents has aided dispute resolu­
tion and avoidance. 

DEFINITIONS OF KEY TERMS 
AND CONCEPTS 

When dealing with construction disputes, one of the diffi­
culties is defining the terms ·'dispute" and "claim." For the 
purposes of this synthesis, a dispute refers to a contract related 
problem that has not yet become a matter of formal process, 
such as administralive claims processing or legal action. 1n 
contrast, a claim involves the formal process. The distinction 
between a dispute and a claim is especially relevant to this 
synthesis, which focuses on how agencies avoid and resolve 
disputes before they become formal claims or lawsuits. 

The definitions that were used in the questionnaire and that 
are used in this synthesis are a~ fo llows: 

Dispute: A contractual problem involving conflict between 
the parties concerning cost, scope, delay, differing site condi­
tion, time of performance, etc., which has not yet resulted in a 
request for contract adjustment or a lawsuit. 

Claim: A dispute that has progressed to the stage of a 
formal request fo r add itional money or a lawsu it. In the 
context of this questionna ire, a claim is a formal proces 
with contractual and legal implications. For example. a 
dispute has ripened into a claim when the contractor 
submits a formal request for a contract adjustment or a le­
gal complaint or lawsuit. Also, a dispute may become a 
formal claim when it is not resolved at the field or district 
level, and is passed up to the central otfice for formal 
processing. A claim is contrasted to a dispute, which is a 
problem that has not been formalized with any legal trappings. 

The distinction between disputes and claims was confused 
in some of the questionnaire responses, and during discus­
sions with agencies. For example, in reporting the agency' s 
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Problem Disagreement Dispute Confl ict Litigation 

Formal 
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documentation 
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Complex 
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FIGURE 1 Escalating nature of problems (3). 

dispute experience, one survey respondent provided details of 
a project that resulted in litigation. In other instances, the 
questionnaire defmition of claim conflicted with the defmition 
according to agency specifications and guidelines. Many 
agencies consider a claim to consist of any dispute involving 
delays, extra work, breach of contract, or similar problems. 
Also, many agencies have administrative and contractual 
provisions that require formalization of the dispute at an early 
stage. For instance. about 95 percent of the survey respondents 
require written notice of a contractual problem within a short 
time frame before action can be taken by U1e agency lo pre­
serve the contractor's legal and contractual rights. Georgia's 
Standard Construction Specification section 105.13 requires 
written notice wiiliin one week after a problem occurs. If 
written notice is not given, ilie contractor waives the right to 
additional compensation for any damages that accrued more 
than one week prior to filing notice. Procedural requirements 
may confuse ilie distinction between a claim and a dispute be­
cause once written notice is provided, some respondents be­
lieve a claim has been filed. 

Thus, disputes may be confused with claims because of con­
tractual provisions. In these instances, this synthesis focuses on 

, 

Project 

problem resolution in the field (how underlying problems are 
solved) rather than adjudication. 

A study by a Construction Industry Insti tute (CIT) task 
force provides other definitions of disputes and claims (3). 
After surveying ilie construction industry literature and other 
sources, the CII defined a claim as 

An unresolved request for additional compensation and/or 
schedule adjustment. Any request for equitable adjustment 
(time and/or money) becomes a claim when it cannot be re­
solved at the project level with established procedures in a 
timely fashion. 

The CII study identified the following five stages of the 
claims process (Figure I): 

1. Problems are part of the normal construction process 
and are generally resolved by daily management. 

2. Disagreements arise when the project participants can­
not resolve a problem without substantial negotiation. Certain 
procedural steps (i.e., notice) and posturing arc required, but 
the result is a negotiated agreement on the project level. 



3. Disputes arise when the project participants are unable 
to resolve a disagreement in a timely manner. Persons outside 
the field staff become involved to resolve the matter at the 
project level. 

4. Conflicts arise when the dispute cannot be resolved at 
the project level and internal and specialized consultams are 
engaged to address dispute emitlement and quantification. 

5. Litigation is when final resolution is sought by in­
voking the process or bind ing resolution by courts or o ther 
legal forums. 

ln the context of this five-stage process. this synthesis fo­
cuses on the first three stages by identifying what can be done 
at the project level to avoid and resolve problems, and to avert 
the more formalized and costly claims process (J). 

NATURE OF PROBLEMS LEADING 
TO DISPUTES 

To investigate the practices of agencies in resolving dis­
putes, two major sources of information were consulted: l) 
questionnaires sent to state transportation agencies and con­
tractors, and 2) follow-up site visits and interviews to several 
of the responding agencies to clarify responses and obtain 
more details. 

The questionnaire (Appendix A) dealt with three main 
areas- dispute resolution techniques, dispute avoidance 
techniques, and methods used to recognize potential disputes 
in an early manner. Questions dealt with current practices or 
the agencies, trends concerning these practices, and opinions 
concerning the most effective practices. The questionnaire 
asked for background information concerning the individuals 
responding to the questionnaire, and objective agency infor­
mation concerning the magnitude, type, and classification of 
projects undertaken by the agency. 

The survey defined several of the key terms (i.e., dispute, 
claim) to clarify many of the concepts and provide a uniform 
framework. Opinions were sought regarding trends in both the 
number and severity of disputes, as well as the reasons per­
ceived for the trends. Finally, actual case histories were re­
quested for projects that had significant disputes. The project 
profile questionnaire requested background information on the 
project, information on the types of disputes, levels of assess­
ment, dollar amount and time requested to resolve the dispute, 
and how the dispute was actually resolved. 

The 42 responses received from agencies addressed most of 
the questions posed. Further, 102 profiles were received for 
projects involving significant disputes. A sim.ilar effort was 
undertaken to obtain input from contractors and contracting 
organizations. However, the number of responses received 
from contractors was minimal despite several follow-up at­
tempts, and the database was not adequate to draw conclusions. 

To clarify the agency responses, thirteen agencies were vis­
ited and more than 40 persons at different levels and divisions 
of the agencies were interviewed, including chief engineers, 
state administrators, chiefs of construction, operational staff, 
project staff, agency attorneys, claims engineers, scheduling 
engineers, partnering facilitators, design engineers, and ad­
ministrators. The interview process clarified many question­
naire responses and provided insight into how agencies deal 
with disputes. 
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TYPICAL PROBLEM PROFILES 

The magnitude of the problem of disputes and claims fac­
ing public transportation agencies is reflected in the dollar 
amount of disputes and claims reported by the responding 
agencies in the last 5 years. On the ba5is of questionnaire re­
sults, a profile of this was developed (Table 1 ). However, of 
the agencies responding, only 51 percent reported that they 
maintained a history or record of disputes on project~ under­
taken in the last 5 years. Nearly all of the respondents pro­
vided at least three examples of projects experiencing disputes 
or claims; it appears. however. that record keeping on disputes 
is not systematic. 

TABLE I 

KEY FINDINGS: THE MAG, ITUDE AND EXTENT OF DISPUTES 

• Records on disputes not universally kept 

• Average number and size of disputes experienced 
by each agency (during 5-year period) 

- 3 over $1 million 
- IO between $250,000 and $ 1 million 
- 54 under $250,000 

• Opinion as to trends in frequency of d isputes 
- 59 percent staying the same 

- 29 percent decreasing 
- 12 percent increasing 

• Why disputes are decreasing/staying the same 
- Quality of contract documents 
- Business climate 

Note: Based on 42 questionnaire responses received 

from agencies. 

An important fi nding from the questionnaire was that most 
of the respondents (59 percent) were of the opinion that both 
the frequency and severity of highway construction disputes 
were staying the same, and a significant number (29 percent) 
thought that the frequency and number of disputes was de­
creasing. The original TRB study in 1979 (]), and most of the 
construction industry literature would indicate that the prob­
lem of construction disputes and claims is increasing. 

Respondents were asked to explain why they believed dis­
putes were increasing or decreasing (Table I). Those who 
stated that the number of disputes was decreasing or staying 
the same gave two main reasons: l ) improved quality of the 
contract documents, and 2) the business climate. As will be 
discussed in Chapter 3, deficiencies in the contract documents 
often cause disputes, and efforts by agencies to improve the 
quality of the contract documents may result in fewer disputes. 
The most common explanation of how the business climate 
affects the number of disputes is that fewer projects to bid re­
duces the potential for disputes. Other respondents reported 
that more disputes resulted when there were few projects; for 
example, contractors used disputes as a way to generate reve­
nue when there were fewer projects to bid. 
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Survey respondents were also asked to provide information 
relating to three representative projects experiencing signifi­
cant disputes over $1 million. Nearly all respondents provided 
three profiles, although it appears that the distinction between 
informal disputes and formal claims was confused, as many of 
the respondents indicated that the matter was resolved by liti­
gation, indicating a claim rather than an informal dispute. 
Nevertheless, the responses provided an infomiative overview 
of claims and disputes in highway construction. 

It is possible to construct the profile of a typical problem 
project from the average mean of data provided by the re­
sponding agencies (Table 2). On interstate highway projects 
involving the construction of structures, the most common 
projects with disputes were new-build (rather than rehabilita­
tion or repair) contracts. The average initial contract amount 
was $15.8 million, and the average project duration was 536 
days. The limited survey data suggest a possible relationship 
between the amount recovered by contractors in disputes 
on problem projects and the difference between their low 
bid on the project and the next lowest bid. This finding, 
which requires further substantia1ion, is discussed in 
Chapter 5. 

On average, projects with disputes require{! time exten­
sions of 96 days and $23,770 in liquidated damages for con­
trac1or delays. Contracts on these projects experienced an 11 
percent average increase in contract amount because of change 
orders, extra work items, or quantity variations. The average 
number of change orders over $300,000 was only one, but 
there were on average 21 change orders of less than $300,000, 
implying that project cost increase was not simply due to one 
change order or problem. 

It is interesting to note the relationship between the average 
amount of compensation for the disputes requested by the 
contractor and the arnount of the final resolul ion of the dis­
pute. Nearly 80 percent of the requested time extensions were 
granted, but only 34 percent of the requested dollar amount 
was paid to resolve the dispute. The data do not reflect 

TABLE2 

TYPICAL PROBLEM PROJECT 

$ 15.8 million contract 
536-day duration required 
New build construction 
Interstate highway project 
Involved construction of several structures 
96-day time extensions granted 
$23,770 in liquidated damages assessed 

• I I percent increase in contract amount due to change orders 
Dispute/c laim request 

- 53-day additional time extension 
- $2.7 million compensation 

In response to the request 
- 80 percent time granted 
- 34 percent of compensation granted 

Disputes commonly involved 
- Differing site conditions 
- Design error 
- Utility conOicts 

Note: From I 02 representative projects experiencing disputes of 
$ I million, an average mean or "typical" project profile was 
developed. 

whether the amounts requested by contractors were overstated 
or negotiated downward by agencies. 

Commonly reported causes of disputes were differing site 
conditions, de1,ign errors, and utility problems. Thus, the con­
tract adjustment clauses most commonly involved in the dis­
putes included change clauses and differing site conditions 
clauses. More than 50 percent of the disputes were resolved by 
change orders, 30 percent by administrative procedures, about 
10 percent by out of court settlements, and 5 percent by law­
suit judgment. These findings are discussed in more detail in 
Chapter 6. 



CHAPTER TWO 

COMMON TYPES OF DISPUTES AND CLAIMS AND THEIR CAUSES 

INTRODUCTION 

To avoid and resolve disputes and claims on construction 
contracts, it is important to understand, and essentially pre­
vent, the specific types of problems that commonly cause dis­
putes. Resolution requires an understanding of how the under­
lyi ng problem can be dealt with so that the disputes and 
conflicts are not addressed on a superficial level. This chapter 
provides an overview of common types of disputes, a5 indicated by 
the previous NCHRP Synthesis and the survey results. 

PREVIOUS SYNTHESIS 

Puhlishect in 1983, NCHRP Synthesis of Highway Practice 
105: Co11struction Contract Claims: Causes and Methods of 
Se11lement (2), addressed four different types of disputes: 1) 
unanticipated conditions, 2) ambiguous contract provisions, 3) 
extra work, and 4) changes in design and specifications. The 
synthesis provided an exhaustive review of the various causes 
of claims. Underlying causes were categorized as contractor 
practices, contracting agency practices, personal factors such 
as management styles, and institutional facto rs inherent in the 
high degree o f quality required in highway construction. The 
1983 study also examined the types of claims from the per­
spective of claims associated with contract documents, con­
tract award, contract administration, and claim5 settlement 
practices. The list of causes identified is provided in Table 3. 

Other efforts have been made to categorize clai1m more 
generally. For example, a study cited by the Construction In­
dustry Institute (CII) classifies underlying causes according to 
project, process, and people involved (Howell , G., and P. M i­
tropoulous, "A Model For Understanding, Preventing and Re­
solving Construction Disputes," unpublished document, De­
partment of Civil Engineering, University of New Mexico, 
Albuquerque, 1993). 

• Project uncertainty 
- Pre-existing conditions 
- Outside forces (weather, strikes) 
- Complexity 

• Process Problems 
- Imperfect contracts 
- Incomplete scope definition 
- Over! y rigid contractual arrangements 
- Poor performance 

• People Issues 
- Poor interpersonal skills 
- Poor communications 
- Lack of responsiveness 
- Opportunistic behavior. 

TABLE 3 

CA USES OF CLAIMS (2) 

Contractor Practices 
Inadequate investigation before bidding 
Unbalanced bidding 
Bidding below cost and over optimism 
Poor plann ing and use of wrong equipment 
Fai lure to fo llow authorized procedures 

Contracting Agency Practices 
Changes in plans or specifications 
Inadequate bid information 
Inadequate time for bid preparation 
Excessively narrow interpretat ion of plans & specs 
Restrictive specifications 
Contract requirements for soc ioeconomic objectives 

unrelated to the construction process 

Personal Factors 
Incompatible personalities 
Adverse attitudes 

Institutional Factors 
Complex construction 
Lengthy performance period 
High quality requirements 

Contract Documents 
Exculpatory clauses 
Mandatory notice requirements 
Finality of engineer' s decisions 
Changed conditions c lauses 
Out of date specificat ions 

Contract Awards 
Diversity of state contract award procedures 
Treatment of bid mistakes 

Contract Administration 
Coordination 
Interpretation of policy 
Inspection standards 
Administrative styles 
Documentation 
Funding schedules 
Pol itical considerations 

Claims Settlement Practices 
Encouragement of project-level settlements 
Delegation of settlement authority to field supervisors 
Effectiveness of field/headquarters consultation 

7 
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TABLE4 

TYPES OF DISPUTES EXPERIE 'CEO DY RESPONDING AGENCIES 

Changes 

Estimated quantity variations 
Extra work/scope of work 
Agency changes 
Disputed directed changes/change orders 
Constructive changes 
Cumulative changes 
Contract interpretation 
Higher performance standards 
Over inspection 
Alignment changes 

Design/Engineering Defects 

Design errors 
Design omissions 
Plan revis ions 
Layout errors 
Dimension problems 

Differing Site Conditions 

Differing geotechnical site cond itions 
Soil settlement 
Mislocated uti lities 
Higher water table 
Hazardous material encountered 
Incorrect as-bui It dimensions 
Environmental conditions 

Site Access or Site Management Failures 

Right-of-way delays 
Restricted or denied site access 
Traffic control problems 

Another study of construction problems class ifies the ori­
gins of disputes as follows: contract documents, practices by 
the parties, forces beyond the control of the parties, and project 
type (4). 

CURRENT STUDY 

This synthesis examines a wide variety of types of disputes, 
focusing primarily on those associated with changes, delays, 
differing site conditions, and site access. The time and cost 
impacts of these types of disputes are manifested in additional 
costs for work perfom1ance, project delays, and labor produc­
tivity losses. 

111c fo llowing key definitions of types of disputes and 
claims examined in this study are as follows: 

• Constructive cbangc--a change in the scope of work 
required by circumstances or the conduct of the agency, engi-

Third Party Actions/Inactions 

Governmental act ions 
Strikes 
Utility relocation delay 
Right-of-way/casement disputes 
Work of previous or adjacent contractors 
Transportation delays 
Acts of God 
Weather 
Third party perm its 

Delay/Impact 

Project delay 
Suspension 
Acceleration 
Lost labor productivity/ inefficiency 

Contractor Management and Performance 
Problem 

Inadequate staffing 
Equipment failu res 
Poor planning 
Work quality/defective work 
Subcontractor defaults 
Labor productivity/ inefficiency 

neer, or other agents of the owner that lacks the formality of a 
directed change order. 

• Delay-an event or condition that results in initiation or 
completion of a work activity or project that is later than origi­
nally planned. 

• Differing site conditions----a material difference be­
tween the actual s ite conditio ns and these conditions 
indicated by the contract documents , or that <.:auld have 
been reasonably an ticipated from the contract or normal 
circumstances. 

• Site access--the physical ability to gain passage to or 
from the project location. This differs from right-of-way, 
which is the legal right to use the project site. 

Many of these types of disputes are overlapping in nature. 
For instance, a mislocated utility line may involve design er­
ror, differing site conditions, and delay. Examples of the vari­
ous types of disputes experienced by agencies, as obtained 
from the survey responses, are indicated in Table 4. 



SURVEY FINDINGS 

Agencies were requested to furnish information on three 
representative projects with significant disputes involving 
amounts more than $ 1 million. Respondents reported a total of 
102 representative projects. The information derived from 
these problem projects provides insight into the types and 
causes of disputes and claims experienced by agencies. 

The lack of consistency in the theoretical framework for 
classifying the causes of disputes is not especially problematic 
for this study, which focuses on how disputes are resolved. 
However, in the agency questionnaire, underlying causes of 
disputes are classified directly as unknown conditions, defects 
in design, agency actions/inactions, contractor management 
failures, and actions/inactions of third parties. The causes of 
disputes as perceived by the agency respondents on the 102 
projects are outlined in Table 5. 

TABLES 

CA\JSES OF DISPUTES: AGENCY PERCEPTIONS 

Cause 

Design defects 
Third party actions/ inactions 
Unknown conditions 
Agency actions/inactions 
Contractor problems 

Percent of Projects 

38 
36 
35 
18 
5 

Note: Based on I 02 representative profiles provided by 
42 different agencies. The percentages exceed I 00 
percent as more than one factor may have been 
reported to have caused a dispute. 

The relatively low number of disputes characterized as 
contractor problems may be somewhat misleading as com­
pared to commonly encountered disputes on a project. If the 
agency or other decision maker determined that the contractor 
was the cause of the problem, then the dispute would have 
been resolved by a denial. Agencies responding to the ques­
tionnaire, however, did not focus on these types of disputes. 

The representative projects indicated several common types 
of problems and disputes. On average, the problem projects 
resulted in a request of $2.7 million in compensation and a 
time ex tension request of 53 calendar days beyond the 96 days 
of extension already granted. Underlying the requests for con­
tract adjustments were the following common types of dis­
putes: design errors (38 percent of the projects), concerns over 
utility relocation (34 percent), and differing site conditio ns (32 
percent). Table 6 provides a more detailed breakdown of the 
results. 

The differing site condition claims involved a number of 
situations in which conditions at the site differed from those 
reflected in contract documents, such as undercuts, additional 
borrow, foundation redesign, removal of existing facilities, 
wetlands, settlement of structures, excavated material unsuit­
able for fill, wet subgrade, mislocated utilities or utilities 
conflicts no t indicated on drawings, and pile penetratio n 

TABLE6 

MOST COMMON TYPES OF DISPUTES 

Type of Dispute 

Design Error 
Bridges 
Quantity errors 
Roadway 
Drainage 
Other structure 

Utility Relocation 
Relocation delay 
Mis located 

Differing Site Condition 
Foundation re lated 
Undercut 
Add/Borrow 

Miscellaneous 
Right-of-way 
User change 
Other contractor delay 
Contract interpretation dispute 
Incentive/disincentive clause 
Environmental/hazardous material 
Permit delays 

Percent of Projects 

38 
14 
12 
12 
7 
7 

34 
23 

7 

32 
10 
2 
3 

5 
5 
5 
3 
3 

3 
2 
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Note: From I 02 representative projects experiencing disputes 
exceeding $1 million, provided by agencies responding to the 
questionnaire. Projects listed were constructed within 5 years of 
January 1993. The projects may have experienced more than one 
type of dispute, and delays resulted from nearly all of the problem 
types. The percentages are based on the representative problem 
project profi les and not upon a thorough review of all highway 
projects undenaken by the agencies; hence, they may not reflect the 
overall experience of the agencies. The percentages do not sum to 
I 00 percent because more than one type of dispute may be involved 
in a single project. 

problems. Other common problems related to differing site 
conditions were survey and staking layout difficulties. In many 
instances, actual survey and layout required significantly dif­
ferent unit quantities than estimated by the contract docu­
ments, causing contractors to seek an increase in unit prices. 
In other instances, the survey layout was in error, but the mat­
ter was pursued under the differing site conditions clause. In 
some cases, the survey errors were treated as design errors. 

Design requirements in the contract documents frequenUy 
were the subject of disputes; design deficiencies often resulted 
in change disputes. The most common deficiencies involved 
engineering of bridges, drainage systems, and other structures; 
roadway design; and significant errors in estimated quantities, 
plans, and the specified phasing plan. Other design related 
disputes included unsuitable construction methods, delays to 
re issue plans, and errors in standard plan sheets. 

Thirty-four percent of the representative projects with dis­
putes experienced problems with utility relocation. 1l1e most 
common dispute of this type arose from delays in relocatio n 
ar1 d mislocated utility lines. 

Some disputes involved interpretation of specifications and 
contract requirements, but it was no t possible to determine 
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from Lhe survey responses wheU1er the underlying problem 
was caused by design error, lack of clarity in design, umea­
sonablc interpretation by the contractor, or performance prob­
lems of Ule contractor. 

Allhough most of lhe disputes involved differing site con­
ditions, design errors, and utility conflicts, there were numer­
ous other types of disputes reported by the responding agen­
cies. Three specific problems areas merit discussion: 1) 
bonus/penalty clauses. 2) environmental permits and hazard­
ous material conditions, and 3) delays by previous phase 
contractors. 

Common practice in many of the representative projects 
was to include bonus/penalty clauses in construction contracts, 
providing both financial incentives and sanctions to encourage 
timely completion of work. The penalty portion of the clause 
was accompanied by liquidated damages provisions, although 
lhe penalty amount was not directly related to the department's 
delay costs. Penalty clauses, however, resulted in many dis­
putes on how Uley were to be interpreted and enforced. In a 
landmark case, Milton Construction Co., Inc. v. State of Ala­
bama Highway Department, 568 So.2d 784 (Alabama 1990), 
use of lhe penalty portion of a bonus/penalty scheduling pro­
vision was held to be invalid, while use of liquidated damages 
reflecting lhe department's daily delay costs was legitimate. 

Project disputes were also generated by delays in obtaining 
environmental pemlits and encounters with hazardous mate­
rial. These claims, which have had the greatest impact during 
the lasL 5 years, are relatively new and may be handled as 

differing site condition problems. Removal of hazardous material 
can be especially costly and cause significant project delays. 

Another problem area concerns contract coordination of 
phased construction. Delays and disputes may arise when one 
phase contractor is late, holding up the work of follow-on 
contractors. Follow-up interviews indicated that some agen­
cies are handling this problem by awarding al l related work 
under one package, or by not issuing notice to proceed until 
early phase work is complete. 

Some of the problems encountered by agencies are ad­
dressee! through the use of disclaimer clauses. For example, 
NorUl Carolina and Georgia reported that differing site condi­
tions clauses are not used to compensate contractors for site 
conditions that significantly differ from those represented in 
the contract or encoumered normally. By law. the contractor 
assumes the risk for all project site conditions, even if the sub­
surface or other site conditions are unknown. Some olher 
states try to achieve the same result by using disclaimer 
clauses thal make the contractor responsible for the project site 
conditions "as is," rather than as represented by the contract 
documents or prebict soils information. Sinlilar state case law 
or disclaimers may subject Lhe contractor to the risk of utility 
conflicts or project delays. If these risk-shifting provisions are 
enforced by the courts or other adjudicatory bodjcs, the agency 
may be relieved of significant types of disputes commonly en­
countered in highway construction. However, the question­
naire results indicate that a majority of agencies do not use 
such disclaimers. 



CHAPTER THREE 

DISPUTE AVOIDANCE TECHNIQUES 

OVERVIEW 

Problems that lead to disputes often can be minimized by 
actions taken in the design and preconstruction phases. This is 
particularly true of design errors, utility conflicts, unknown 
site conditions, and other common types of disputes encoun­
tered by transportation agencies. Through quali ty control and 
assurance procedures, many common causes of disputes can 
be addressed even before construction contract5 are awarded. 
This chapter examines measures taken by the construction in­
dustry and agencies to avoid disputes. 

INDUSTRY DEVELOPMENTS 

Construction industry commentators and publications (1,4-
14) have focused primarily on the following five practices and 
procedures that enable project owners and agencies to mini­
mize problems that generate disputes: 1) constructibility ef­
forts, 2) design reviews, 3) value engineering (VE), 4) thor­
ough evaluation of geotechnical data, and 5) program 
management procedures initiated in preconstruction phases 
and implemented during construction. 

Constructibility 

Constructibility refers to the integration of construction 
knowledge and experience into planning, design, procurement, 
and field operations as a means of achieving overall project 
objectives (5- 7). Many construction industry professionals 
believe integration of construction knowledge and experience 
into planning and design fac ilitates bidding and reduces the 
potential for contract change orders. This integration requires 
a union of several traditional functions within the engineering 
and construction industries, including planning, design, right­
of-way acquisition, utility, construction, and maintenance. 
Distinctions between des ign and construction functions are 
especially pronounced in public works, where procurement 
policy (through competitive bids) tends to produce a transfer 
of project ownership from the design function to the construc­
tion function. 

In planning and designing a project using the constructi­
bility approach, consideration is given to cost and availability 
of materials, labor intensity of installation, labor availability, 
access to the project site, fabrication and delivery times, 
maintenance of utilities, maintenance and protection of traffic, 
and other factors affecting the safety, cost, time, and quality of 
field work. The goal is to reduce the construction cost, time, 
and changes without impacting design requirements. For ex­
ample, when applied to a major highway construction project, 
a constructibility evaluation would entail a review of available 
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soils information, utility locations including co1mnitmcnts on 
relocation, status of right-of-way acquisition and site access, 
phasing of traffic to allow site access, as well as adequate in­
terim capacity and public access, local availability of bor­
rowed and engineered fill, and sufficient fabrication durations 
for long lead items such as structural steel or structural precast 
concrete (8). 

Constructibility is also integrated into other project deci­
sions such as site selection, scheduling, project budgets, and 
contracting strategy. As the design is finalized, design docu­
ments are thoroughly reviewed to ensure consistency among 
drawings, standard details, specifications, and special provi­
sions in bid packages, and to ensure coordination an1ong adja­
cent ancl interrelated bid packages. This final review provides 
a<;surance to the owner that contract documents are well de­
fined, complete, consistent, coordinated, and understandable to 
bidders (15). Such a review can also serve as a means of checking 
for design errors and listing potential value engineering savings. 

Design Review 

As reported in Chapter 2, about 38 percent of major dis­
putes and claims experienced by responding agencies origi­
nated in design inadequacies that generated problems during 
the construction stage . One agency reported that contract 
amounts increased by over 10 percent on several projects be­
cause of change orders stemming from poor design practices. 
Construction industry commentators also have recognized the 
severity of this problem and devised solutions. 

Three aspects of the design process have been identified as 
the origin of problems leading to construction claims: I) lack 
of coordination of the different design disciplines, 2) failure to 
provide adequate reviews to idemify problem area<;, ancl 3) in­
adequate detail in the contract documents (9). Reviews of the 
design documents from an engineering perspective can be un­
dertaken in addition to constructibility reviews to identify and 
eliminate these problems. 

Design of transportation and highway projects entails sev­
eral different engineering design specialties, including geotechni­
cal, civil, structural, traffic, environmental, and materials engineer­
ing. Whether these disciplines are internal to the agency, procured 
through a multidisciplinary finn, or obtained through specialty 
subconsultants, they must be incorporated into one compre­
hensive and coordinated design package. Failure to do so may 
lead to conflicts, omissions, overlaps, and other deficiencies in 
the design package and contract documents. 

Among the solutions for maximizing interdisciplinary co­
ordination arc the following (9): 

• Mandatory interdisciplinary team meetings at various 
stages in design, 
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• Programs to encourage design team coordination, 
• Architect/engineer contract requirements for interdisci­

plinary coordination, 
• Prequalification of designers based on coord ination ex­

pertise and capabilities, and 
• Maximum continuity of key design team members 

throughout the life of the project. 

Thorough review of the design documents at various stages 
can also help identify various design deficiencies that can lead 
to disputes during construction. This may include mandatory 
reviews by design team leaders, assessments by agency per­
sonnel in engineering or construction, and evaluations by in­
dependent design consultants. The emphasis of design reviews 
is to ensure compliance with design standards, adequacy of 
design approach and calculations, and coordination and inter­
face, as well as compliance of design document5 with the 
overall design intent. Reviews for constructibility, value engi­
neering, and safety also have the secondary benefit of 
identifying aspects of the design that require enhancement 
and correction. 

Insuffic ient detail in contract documents can be a cause of 
design quality and construction phase disputes. Inadequate 
detailing, which can lead to numerous requests for informa­
tion, clarifications, and changes that generate disputes, may be 
the resu It of insufficient allocation of engineering hours by the 
designer or time provided for design detailing (Y). 

Solutions for inadequate detailing include explicit identifi­
cation of the level of design detail required of the designer, 
greater emphasis on the degree and quality of detail in design 
reviews and constructibility efforts, and minimal use of per­
formance specifications (which describe functions, standards, 
and performance results requ iring detailed engineering by the 
construction contractor) (9). 

Value Engineering (VE) 

Transportation agencies, like other entities involved in the 
construction industry, must maximize return on construction 
investments. Many agencies are faced with diminishing re­
sources, but increasing demands for quality, capacity, main­
tainability, reliability, and safety. VE can be a tool to help meet 
these seemingly conflicting demands. VE is the systematic 
application of techniques for identifying the function of a 
product or service, establishing a val ue for the function, and 
providing it at lea5t overall cost and in a reliable manner. The 
application emerged from efforts 10 find substitutions for 
scarce manufacturing materials during World War Il, and 
techniques for it were subsequently refined by General Electric 
and adopted by the Department of the Navy and several other 
federal agencies, including FHWA (16). 

Traditionally, cost/benefit considerations relative to loca­
tion, alignment, capacity, materials, life cycle and maintain­
ability have been included initially in the locations, and type, 
size, location phases of structure design. VE methodology in­
corporates three features that differ from traditional ap­
proaches to cost reduction: 1) a user-oriented function ap­
proach, 2) a problem-oriented job plan, and 3) creative 
problem-solving methods (16). 

The user-oriented function approach breaks down the proj­
ect to define and evaluate its basic function. Meeting users 

needs is the ultimate objective, and thus the design specifies 
the means for doing so. Most traditional approaches start by 
accepting the product and then proceed to seek ways 10 build it 
at least cost. By defining user need5 at the outset rather than 
the product itsel f. there is less temptat ion to passively as­
sume that lhe fu nction performed by the product is the es­
sential one (16). 

The job pl an organi zes the functional approach . Signifi­
cant steps include information collection, funct ional iden­
tification, creative replacement/alternatives, j udicial com­
parison of alternatives, presentation of recommendation . 
and implementation. 

Creative problem-solving methods. when used in conjunc­
tion with the two techniques described above, encourage dis­
ciplined innovation. Although VE studies generally result in 
reduced project costs, occasionally a study will result in higher 
project costs that are offset by an increased value or the overall 
project. 

VE can be implemented in both the preconstruction and 
construction phases of a project (16 ). ln the preconstrnction 
phase, VE recommendations are incorporated in the project by 
design enhancements. Later in the process, they may be incor­
porated by addendum. VE changes in the construction phase 
are incorporated in the contract by way of a change order. and 
any savings that resu lt are usually shared by the owner and the 
contractor. 

Enhanced Geotechnical Data 

Differing site conditions are a common source of dispu tes. 
not only for transportation agencies but for the construction 
industry in general . These disputes often arise because U1e 
contract documents do not acc urately refl ect existing condi­
tions or alert prospective contractors about conditions. These 
problems often stem from geotechnical and subsurface condi­
tion information that is not properly provided in the bidding 
and contract documents. 

To address this issue, a committee of the American Society 
of Civil Engineers (ASCE) has proposed use of geotechnical 
design summary reports (GDSRs) (17). These reports explain 
the anticipated subsurface conditions and examine the poten­
tial impact on design and construction. The GDSR often con­
tains a concise and unambiguous description of the conditions 
likely to be encountered pertaining to subsurface ground be­
havior, dewatering requ irements, well design and spacing. 
drilling conditions, slope stability, support requirements, and 
water inflows. The GDSR may also examine the geologic set­
ting, geologic and man-made features having engineering and 
construction significance, and antic ipated construction diffi­
culties and their influence on design features and contract 
documents. The GDSR establishes a baseline for billders to 
determine bid conditions, and provides a standard of reference 
should disputes arise. 

ASCE anticipatell resistance from construction owners in 
using the GDSR approach because owners may be concerned 
that the summary report is incomplete, inadequate, or incor­
rect, resulting in disputes or change orders. Some agencies ex­
pressed concern that a detailed GDSR would lead to an in­
crease in claims from Type I iliffering site conditions where 
the actual project conditions claimed differ from the conditions 
detailed in the contract documents. l11e more detailed the 



contract documents, the more likely a claim of this type will 
arise. ASCE responded to these concerns by explaining that 
the GDS R is a risk management tool that balances the cost of 
high bid prices and potential claims caused by lack of ade­
quate geotechnical data, with the cost of potential changes re­
su lting from variations in the GDSR information. ASCE pro­
poses use of the GDSR approach in defining the geotechnical 
baselint: to avoid costs associated with contractor contingencies, 
management of disputes, and paymt:nl to address claims from un­
anticipated geotechnical conditions. Well-written GDSRs based 
on an adequate number of test borings also minimize the po­
tential for unrealistic bids and associated claims (17). 

Construction/Program Management 

Construction/program management is a professional ai:r 
proach tu construction that has emerged in the industry during 
the last two decades. The strategy integrates management re­
sponsibilities of the owner/agency throughout predesign, de­
sign. construction, operation, and maintenance stages. This 
includes management integration of project scope, goals, and 
performance parameters (time, cost, 4uality), as well as the 
development of project teams to implement these responsibili­
ties (7 0, 14). The same approach is also applied to large-scale 
programs involving numerous construction projects over the 
course of several years. 

Most transportation agencies have adopted some form of 
overall management approach, often using it to help oversee 
U1eir annual construction and maintenance programs. However, 
when large increases in capital or spending are required, agency 
in-house management resources may not be expanded commensu­
rately to handle the growth. Professional construction/program 
management consu ltants have been used on some highway 
projects, but mainly on transit and airport projects. 

TABLE ? 

DISPUTE A VOIDA;\'CE PR.ACIKES ANO OPINIONS 

Practice/Technique 

Predesign/preconstruction investigations 
Design reviews 
Bidder access to project site data 
Mandatory scheduling 
Prebid/preconstruction meetings 
Coordination of interrelated construction 

projects 
Value engineering 
Constructability 

AGENCY DISPUTE AVOIDANCE 
PRACTICES 

13 

The questionnaire ,l~ked agencies to identify current prac­
tices to avoid disputes and to indicate their opinions about the 
most effective dispu te avoidance techniques. Inquiries were 
made about most of the preconstruction practices dis<.:ussed 
above, and other project level procedures used to minimize 
claims, such as project schedul ing, prebid/preconstruction 
meetings, and progress meetings. However, the project level 
procedures are more closely related to problem recognition 
than problem prevention. These procedures are discussed more 
fu ll y in Chapters 4 and 5. 

Table 7 summarizes dispute avoidance practices and opin­
ions of agencies. The results indicate that agencies undertake 
many of the preconstruction procedures recommended by 
construction industry analysts. However, improvements in 
both the level of effort and timing of preconstruction proce­
dures may be warranted. For exan1ple. 95 percent of respon­
dents reported using design reviews on large ,u1d complex 
projects. However, more than one-half of the respondents ex­
pended less than 40 hours of professional time in conducting 
the reviews, and most indicated that the reviews were not ini­
tiated until the design was 90 percent complete. In follow-up 
interviews, a commonly cited reason for not emphasizing de­
sign review was lack of sufficient agency staff. 

Effective quality assurance reviews require significant 
professional effort during early stages of design. For example, 
Florida implements its design review process at 60 percent 
completion of the design documents, and a traf:ic control fea­
sibility review at 30 percent design completion. In one of its 
large multicontract projects, Delaware spent over 200 hou rs 
reviewing the design for each of the anticipated construction 
packages, reporting that in each case, reviews were initiated 
well in advance of bidding phases. 

Percent Use 
by Agencies 

95 
95 
95 
86 
81 
81 

Consensus Ranking 
as Best Means of 

A voiding Disputes 

5 
2 
3 

4 
Program/construction management consultants 

78 
73 
46 

Note: Based on the responses of 37 agenc ies who completely answered this section of 
the questionnaire. 
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To improve the quality of the design package, some states 
have undertaken new approaches. The New Jersey Department 
of Transportation reported implementing three approaches 
geared to improving the quality of the design process. First, 
steps have been taken to increase communication and coordi­
nation between the department's construction am! design 
groups to obtain feedback from the field on design and engi­
neering practices. Second, in selecting design consultants, the 
department emphasizes past perfonnance and quality control 
programs of the proposed firms. Third, meetings arc held just 
prior to bid letting between the designer and the department's 
construction staff to ensure accuracy and timely completion of 
contract documents. 

Maryland has been implementing a total quali ty manage­
ment program for the last 8 years named TQIC (total quality 
in construction), which involves over 60 trained facilitators. 
TQIC projects typically receive more than 200 hours of des ign 
review before the design is complete. In addition, quality proj­
ect reviews are performed annually on at least one project type 
per district Lo evaluate compliance with the program. Further, 
the TQTC program attempts to incorporate lessons learned 
from design reviews and disputes involving design errors into 
other ongoing projects. 

Generally, agency constructibility reviews are performed 
late in the design stage. Thirty-two percent of respondents in­
dicated that constructibility reviews are not initiated until the 
design is 90 percent complete, while 38 percent waited until 
the design was complete. This is in contrast Lo recommenda­
tions by the Construction Industry Institute (CID, which urges 
the use of constructibility measures throughout the design 
process, beginning in the very early stages. 

Agencies, however, appear to be involving the essential 
gro ups in the constructibility process. Nearly 60 percent of re­
spondents indicated that the constructibility reviews are per­
formed by the agency's construction group rather than the in­
house design group. This is in accordance with the goal of 
constructibility, which is to obtain the pe rspective of persons 
involved in field construction. Delaware reported that it in­
volves groups in addition to the agency's construction engi­
neers during constructibili ty reviews. On one large and com­
plex project, the agency involved several specialty contractors. 
Maryland's TQIC program also contains a constructibility 
component in which representatives from various agency di­
visions participate including bridge, highway, traffic engineer­
ing, project engineering, utility, maintenance, and other units. 
Arizona reported that its constructibility reviews are always 
performed by an outside consultant with experience as a con­
tractor, a former agency construction engineer, or other with a 
field construction perspective. Georgia uses a concept similar 
to constructibility called transition conferences where formal 
input is received from the district engineer 's construction staff, 
right-of-way staff, utility representatives, agency utility coor­
dinators, design consultants, and other agency staff. Florida 
studied ways to implement these and other constructibility 
concepts on highway projects (8), and has implemented many 
of the recommendations that resulted. 

Among the factors considered in agency constructibility as­
sessments are traffic control, construction methodology, stag­
ing/sequencing, construction materials, and utility conflicts. 
Because these areas are often the subject of disputes during 
construction, their inclusion in constructibility reviews is 
essential. 

Several states indicated that individuals participating in 
design reviews and constructibility efforts continue to be 
available to field staff to help resolve problems and disputes 
during construction. Connecticut has created a formal program 
intervention group, consisting of both in-house and consultant 
staff, to handle design, engineering, and construction problems 
that arise during construction of major projects. The purpose 
of this group is to resolve problems before they become 
ctispu tes. 

Value engineering (VE) is another means of achieving 
maximum value and project cost savings, and provides a sec­
ondary benefit minimizing the occurrence of problems that 
lead to disputes. The survey results indicate that VE is per­
formed by 57 percent of respondents through in-house staff at 
the stage when design is only 35 percent complete, which is in 
accordance with industry recommendations. VE proposals 
from contractors were promoted by nearly one-half of the re­
spondents during the construction phase. The contractors are 
often allowed Lo share in the savings obtained from the im­
provements or revisions to the project they formal ly propose. 

The use of VE during preconstruction tends Lo minimize 
problem~ that lead to disputes. On the other hand, VE pro­
posals by contractors during construction may cause ·c1isputes, 
including delays in reviewing and approving the proposals, 
impacts and revisions on related work areas, and acceptability 
of material and approach. These problem~ may minimize the 
number of VE proposals submitted by contractors as well as 
the nu mber accepted by agencies. 

Agency commitment to VE can make a difference in the 
success of the program. According to representatives from the 
Florida Department of Transportation (FOOT), the depart­
ment's acceptance of partnering has lead Lo significant in­
creases in the number of VE proposals submitted by contrac­
tors as well as the value of proposals approved by the 
department. As will be discussed in Chapter 5, partnering is a 
conscious effort Lo build effective teams between the agency 
and project contractor. When this approach was first employed 
by FOOT, the dollar amount of VE proposals submitted by 
contractors increased by over five times. Further, the value of 
VE proposals accepted by FOOT increased sevenfold, and 
FDOT's acceptance rate of proposals on partnered projects ex­
ceeded 73 percent of the value proposed by contractors. Ari­
zona also reported a significant increase in acceptable VE 
proposals from contractors on partnered projects. For example, 
on 18 partnered projects in 1992, Arizona reported over 
$400,000 in VE savings (18) . 

Because differing site condition disputes are common, in­
quiries were made in the survey and site visits about precon­
struction site investigations and availability of these investi­
gation results to bidders. Ninety-five percent of u,e 
respondents indicated that they routinely disclose soil borings, 
81 percent perform utility surveys to determine possible con­
flicts, and 70 percent conduct more detailed surveys of project 
conditions. Although 95 percent of the respondents made this 
information available Lo the potential bidders, none indicated 
that the information was given Lo bidders in detailed GDSRs 
(a5 promoted by ASCE). ASCE has reported that al least three 
state departments of transportation have used the GDSR ap­
proach on one or more projects (17). 

A common source of disputes reported by survey respon­
dents involved utility interference and relocation delays. To 
avoid these types of problems, FOOT representatives indicated 



they employ two effective practices. First, the utility company 
may be required to relocate its services before construction 
begins. Alternatively, the construction contractor may be given 
responsibility to relocate the utility lines as part of its contract 
work or pursuant to a separate joint project agreement. Other 
agencies reported that similar practices are used to avoid util­
ity conflicL~ and disputes. 

Management at the project site can also play an important 
role in minimizing problems and avoiding disputes. Two key 
tools to accomplish this are construction scheduling and pro­
gram/construction management consu ltants. Scheduling can 
ensure that the contractor properly plans the execution of the 
work; it can also provide a management tool to monitor con­
tractor progress. However, some agency representatives re­
ported that scheduling can have drawbacks by documenting 
delays that can be used against agencies in the event of delay 
claims. Construction schedules were used by more than 86 
percent of the responding agencies, but were ranked fifth in 
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terms of value in avoicling disputes. Because scheduling may 
be more valuable in providing early recognition of problems 
that lead to disputes, it is discussed further in Chapter 4. 

The use of program/construction management consultants 
to enhance the field management for agencies was not as 
widespread as other techniques. Only 46 percent of the re­
spondents used these consultants. During the follow-up inter­
views, it was determined that in many instances, agencies 
used such firms to provide on-site inspectors who did not have 
significant management responsibilities. Overall management 
and significant project management were retained by the 
agencies, dictated by federal funding provisions and internal 
department policies. The use of such consu ltants was not per­
ceived by most agencies to be valuable in avoiding disputes on 
projects. However, two agencies (Florida, Delaware) reported 
the use of consultants to provide senior level resident engi­
neers and management staff for large or unique projects, even 
though agency staff were in charge of the overall project. 
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CHAPTER FOUR 

EARLY DISPUTE RECOGNITION TECHNIQUES 

OVERVIEW 

An important a~pecl of dispute resolution is the ability of 
parties to recognize emerging problem~ so that they can be re­
solved and the potential for disputes can be minimized. It is 
recommended that agencies develop techniques that permit 
early recognition of the disputes most common Lo highway 
construction, such as uti lity conflicts, design errors, and differ­
ing site conditions. 

INDUSTRY DEVELOPMENTS 

In recent years there has been an increased focus on dispute 
avoidance and quick resolution. Efforts to avoid disputes often 
center around design and preconstruction phases, while 
efforts Lo resolve disputes often focus on quality of the re­
lationship between parties. Recognition of potenti al prob­
lems involves a different dimension-the ability to monitor 
the project and anticipate potential problem areas once the 
project is underway. 

Industry analysts have promoted several tools for early 
problem recognition, the most important of which is regular 
monitoring and updating of the project schedule. Network 
schedules (critical path method of scheduling (CPM)) and 
detailed linear schedu les are valuable to understanding the 
interrelationship of construction activities, although bar chart 
schedules are commonly used. Large construction agencies 
such as the U.S. Army Corps of Engineers have developed 
scheduling techniques and procedures to allow the timely 
identification of potential problems and delays, enabling field 
staff to respond quickly to events and mitigate the impact of 
problems as they arise (19). 

Other early dispute recognition techniques promoted by in­
dustry analysts include job cost/payment projection reports, 
productivity improvement program documentation, and review 
of project documentation (ll). Project cost/payment projec­
tions compare estimated payments to actual payments to 
identify overall progress. If divided into work areas or pay­
ment categories, these comparisons can identify specific areas 
that are behi nd schedule. Productivity improvement documen­
tation, such as labor-hour reports, time-lapse photography, and 
work sampling studies, can be used to identify specific activi­
ties that are potentially subject to problems and disputes. Such 
documentation, if kept by contractors, is rarely made available 
to owner agencies. Finally, potential disputes are often noted 
in job meetings, progress reports, daily logs, and memos. In­
cidents that may cause disputes will likely be discussed in 
such documents before they result in a formal claim. Periodic 
review of such records may serve to identify problems that 
should be promptly addressed to avoid disputes. 

Disputes Potential Index (DPI) 

According to a study by the Construction fndustry Institute 
(CII), the likelihood of having serious construction disputes on 
a project can he predicted long before they occur (20,21 ). A 
CJI research team developed a computerized self-audit tool 
called the DPl, which measures the potential for a project hc­
ing subject to serious disputes. 

The DPI is a statistical model that predicts the probability 
of experiencing disputes based on research from 159 projects. 
The projects in the research database included a wide spec­
trum of project types (highway, commercial, industrial, tran -
portation, heavy civil); payment terms (lump sum, unit price, 
cost-plus); size (20 percent less than $20 million and 5 percenL 
over S 100 million); and contract types (general contract, co n­
struction management, design-build). From this extensive re­
search, Lhe DPI model was developed into an easy-to-use 
computer program. 

1l1c DPI program reports two significant aspects related to 
disputes: 1) an overall numerical score between l and 100 that 
predicts U1c likelihood of disputes, and 2) an identification of 
areas of potential weaknesses where disputes may originate. 

Three major categories of factors were developed to assist 
in predicting disputes: people, process, and project. 

People factors include evaluation of both the agency's and 
contractor's project staff, organization, and management. 
Specifically, they include an evaluation of management sup­
port and responsiveness, the effectiveness of decision-making 
and responsibility structure, the contractor's experience with 
the type of project, past successes or failures, the experience 
and competence of the contractor's staff, the interpersonal 
skills of the project staff, and the past history of tJ1c agency 
and contractor working together. As was anticipated hy tJ1c 
CIT research Learn, these people factors were the most impor­
tant in minirn.izing disputes on a project. 

Process factors relating to the likelihood of disputes involve 
many preconstruclion activities such as financial planning; 
qu ality reviews (design evaluation, value engineering (YE), 
constructibility); definition of project scope; developing ade­
quate plans and specifications; establishing realistic contract 
obligations (Lime, cost); and risk allocation in the contract. 
During the construction phase, disputes can be m.itigatcd by 
implementing practical management procedures such as 
schedule updating, submittal control, regular meetings, and 
enhanced informal conununications. To the extent that these 
process elements are implemented, disputes are minimized. 

Project factors, surprisingly, had the least impact relating to 
disputes. ln essence, this means that the conditions relating to 
the type of project, site conditions, environmental concerns, 
and other project-specific aspects do not "cause" disputes. 
Only tJ1rcc project factors were statistically associated with 
claims: complexity of U1e design, complexity of the construction 
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TABLES 

TECHNIQlJES USED IN A TI'EMPTS TO ANTICIPATE OR IDENTIFY DISPUTES ON AN EARLY BASIS 

Percent of Agencies 
Technique Using Technique 

Percent of Agencies 
Indicating it is one 
of 3 Best Methods 

Preconstruction meetings 95 57 
70 
70 
54 
32 
32 

Project meetings 92 
Mandatory project scheduling 84 
Proactive problem management at meetings 73 
Bid evaluations 70 
Regular review of project documentation 35 
Project cost/payment forecasting 11 0 

Note: Agencies were requested to identify techniques being used, as well as to identify the 
three best ways to identify disputes on an early basis. 

methods, and whelher the project was unusually large for ei­
ther the agency or the contractor. The en suggests that even 
the most challenging project can be built without major dis­
putes, if a competent and experienced project staff implements 
quality management procedures during both design and 
construction. 

The DPI test is a valuable tool for agencies to evaluate the 
likelihood of disputes before the project commences. and long 
hefore the field problems arise. More importantly, the DPI tool 
identifies potentially weak areas, allowing action to be taken 
to strengthen the management of the project and to minimize 
the likelihood of claims. Although the DPI tool was developed 
afler this survey of agencies was completed, the findings of U1e 
err study provide a useful framework for evaluating dispute 
recognition techniques. 

AGENCY DISPUTE RECOGNITION 
PRACTICES 

According to questionnai re responses, most agency efforts 
to recognize potential problems and disputes take place in pre­
construction meetings, project meetings, and schedule moni­
toring activities (Table 8). 

Preconstruction meetings are the most commonly used 
methods for recognizing potential disputes, altllough they were 
not rated the most effective by responding agencies. Nearly all 
of the respondents indicated that preconstruction meetings are 
usually required for all projects, but only one-half indicated 
tllat tlley are tile best means of recognizing the potential for 
disputes . Among tile meeting topics most frequently listed by 
tile survey respondents are scheduling, utility conflicts, envi­
ronmental concerns, right-of-way, safety, staging/sequence, 
shop drawings/submittals, and design clarifications/revisions. 
To the extent that these topics are among the most common 
causes of disputes (Table 6), preconstruction meetings can be 
an effective means for early recognition of potential disputes. 

Although tllere was considerable variance in the frequency 
with which project meetings were scheduled (Table 9), they 

TABLE9 

REGULARITY OF PROJECT MEETINGS 

Interval 

Monthly 
Weekly 
Not regular 
Other 

Percent of Responses 

14 
26 
40 
20 

Note: Based on the questionnaire responses 
provided by 42 agencies. 

were commonly used (92 percent) and were the top-rated 
method of recognizing potential disputes. The project meet­
ings were also described by 54 percent of the respondents as 
the forum for "proactive problem management," with activi­
ties such as straightforward discussions, decisive assessments, 
and a management plan and timetable for action, rather than 
pa~sive note taking. The reported agenda items for the project 
meetings included all of the items listed for preconstruction 
meetings with two important additions--construction problems, 
and disputes and claims, adding tile dimension of possible con­
tractor-caused problems and recognized problem areas. 

Mandatory project scheduling was reported by 84 percent 
of the agencies as a method of early dispute recognition. 
Schedule submissions were required from contractors, but 
monthly or periodic updates were only reportedly required by 
less than one-third of the agencies. 

Seventy percent of the agencies reported evaluating bids for 
the purpose of recognizing potential disputes. Although agen­
cies are requ ired by law to determine the lowest responsive 
bid, an unusually low bid may indicate a misunderstanding by 
the bidding contractor of the scope of work, which nlight lead 
to disputes as the work gets underway. As indicated by U1e 
agency visits, a common belief of agency representatives is 
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that some contractors bid very low to win the contract, and 
then request for change orders or raise disputes to obtain ad­
ditional compensation. This perception is commonly held by 
public owners, who select contractors on the basis of the low­
est responsive bid (JS). Agency officials expressed concern 
that the public bidding process is sometimes circumvented by 
disputes and claims. 

An examination of the limited set of 102 representative 
projects with disputes provides some evidence in support of 
this notion. Nearly all of the projects with disputes had a siz­
able difference (6 percent) between the lowest and the next 
lowest bids. There was a similar difference (5 percent on aver­
age) between the lowest bid and the engineer 's estimate on 
these projects. The average amount of compensation requested 
for the disputes was nearly three times the amount of the bid 
differential, although the average amount received was nearly 
95 percent of the bid differential. This observation, ba5ed on a 
review of only 102 projects may be coincidental, but an inter­
esting subject of further research. 

Only 35 percent of agencies reported they regularly review 
project documentation to identify pending disputes (fabk 8). 
Proactive 1mmagement and participation in project meetings 
would have the same result. However, several agency repre­
sentatives indicated that a point is reached when the tone of 
correspondence and other project documentation becomes ad­
versarial. This often occurs when communication becomes 

oriented to self-justification and accusation rather than to 
problem resolution. Two agencies indicated that at this point, 
some contractors have requested a partnering workshop and 
implementation of a partnering program to prevent further 
project disputes (see section on Partnering, Chapter 5). One 
agency manager indicated that at this point it is important to 
"stop building the lawsui t and start building the project."' In 
addition, several agencies stated that partnering activities or 
simply listening to the contractor's representatives was the 
best means of recognizing potential disputes. 

Finally, 11 percent of the responding agencies indicated 
they used cost or payment forecasting to anticipate potential 
disputes, although none of the respondents believed this is an 
especially effective means of recognizing the potential for dis­
putes. Many believe that loading payment5 at the front-end of 
a project, which is common, enables contractors to increase 
the economic returns early such that smaller payments at the 
end may not provide sufficient incentive to finish the project. 
Tn these cases, the value of the final payments may be signifi­
cantly less than the cost to complete the work. 

Payment forecast curves can provide a graphic depiction of 
a project that is heavily front-end loaded. ln the early months 
of the project, the curve will rise steeply; during the final 
months, the curve will flatten. A payment curve can indicate 
the need to realign payments to prevent delays in project 
completion due to lack of financial incentive. 



CHAPTER l'IVE 

DISPUTE RESOLUTION TECHNIQUES 

OVERVIEW 

Until recently, much of the emphasis in the construction in­
dustry has been on the resolution of daims and contested 
cases rather than early recognition and resolution of problems 
and disputes. As discussed previously, claims involve formal­
ized or legal procedures, whereas disputes arc conflicts and 
disagreements that may be resolved at the project level. This 
chapter exan1ines techniques used by agencies and others in 
the construction industry to solve problems at the project level 
to avoid fom1aJ claims. The most prevalent techniques are em­
powerment of project staff through delegation of authority, 
parU1ering, disputes review boards (DRBs), and negotiation/ 
settlement enhancement methods such a~ mediation. 

ESCALATING NATURE OF 
PROBLEMS 

As discussed in Chapter 1, problems and disagreements on 
the construction site relating to interpretation of performance 
requirements often escalate in term~ of the intensity of conflict, 
costs incurred, number of persons involved in problem resolu­
tion, formality, and effort required for problem resolution. 

For example, on a highway project, the contractor may en­
counter a gas utility line not located in any of the contract 
drawings or indicated in the site data made available during 
the bidding stage. Dealing with the problem may require relo­
cation of the gas line, the cost of which the contractor may 
contend was not included in the bid price. The agency staff 
may request the relocation regardless, resulting in a disagree­
ment. If the disagreement is not resolved in a timely manner 
by the agency and contractor personnel, a dispule will arise 
and the parties will involve others in their organizations to 
handle the matter. 

Other organizations may also become involved; for in­
stance, the utility company may be challenged for not properly 
locating its gas lines in the field or on the plans. The engineer­
ing consultant may be admonished for not properly research­
ing and documenting utilities on the contract drawings. All of 
the participants in the dispute may focus on protecting their 
individual interests rather than solving the underlying prob­
lem. Additional costs may be incurred if the problem is not 
quickly unresolved. For instance, work crews may be made 
idle, crucial work activities may be delayed, and utility service 
may be disrupted. As costs increase, specialized consultants 
and lawyers may be brought into the conflict to address legal 
entitlement and to quantify costs. Litigation may result when 
the many parties are unable to resolve the matter, and therefore 
use the courts to resolve the matter through monetary judg­
ment. The matter escalates from a field problem to a complex 
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and expensive legal battle involving more and more persons 
and organizations (3) (see Figure 1, Chapter 1). 

A key step in the above process occurs between the dispute 
and conflict stages, when the project staff involve persons 
from outside the project and the emphasis shifts from problem 
solving to U1e determination of legal rights and cost quantifi­
cation. This step is sometimes referred to as ' 'the continental 
divide of dispute resolution" (3) . Problems resolved at this 
stage can return control of the matter to those at the project 
level; otherwise, the problems may become subject to a 
formal process that makes them costly and time consuming 
to resolve. 

RECENT INDUSTRY DEVELOPMENTS IN 
DISPUTE RESOLUTION: PROJECT 
LEVEL TECHNIQUES 

lndustry is exploring new methods of dispute resolution 
that attempt lo return control of disputes to the project level to 
avert the need for outside assistance and the possible devel­
opment of a fom1al claims process (J 2). Two methods with in­
creasing application are partnering and disputes review boards 
(DRBs). Another concept, step negotiations, has not received 
widespread attention, but may be considered by agencies as 
part of a larger process of empowennent to the project level 
staff to resolve disputes . 

Partnering 

Partnering is a team-building concept promoted by the U.S. 
Army Corps of Engineers. According to the Corps, it was de­
veloped to counter adversarial relationships between agencies 
responsible for administering long-term construt:tion programs 
and contractors perforn1ing the work on fixed price contracts. 
The Corps observed that antagonism often develops between 
the two groups. ParU1ering seeks to replace the we/they rela­
tionship with a teamwork relationship as a way of reducing 
the conflict that often results from problems encountered on a 
project. This is achieved through development of a project 
management team made up of the agency, the contractor, and 
others. The Corps' partnering program stresses several key 
concepts including team building, group awareness, conflict 
management, open communications, and development of 
common goals. The program involves team-building work­
shops held shortly after the contract award. Common project 
goals are developed at workshops. For example, goals shared 
by both the agency and the contractor may include scheduling, 
safety, value engineering (VE), quality, and job satisfaction. A 
conflict review and resolution procedure is set up to involve 
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higher levels of management with the goal of resolving dis­
putes as they emerge (22,23). 

I.Ii studies of its partnering program, the Corps poinls to 
better cost control, reduction in project cost growth and pa­
perwork, achievement of VE objectives, and, most impor­
tantly, avoidance of litigation on the partnered projects (22-
24). As stated by the Corps· chief counsel , "We do not think 
these results are coincidental: rather, they are directly attribut­
able to a new altitude instilled by partnering- an attitude thal 
we plan to promote throughout the Corps" (24). 

There are a number of obstacles to successful implementa­
tion of partnering for low-bid, public construction such as 
highway projects; many of these obstacles reside in the atti­
tudes and practices of owners, designers, and contractors, who 
traditionally have adversarial relationships. Other obstacles 
include discussion but not implementation of the partnering 
process, a rush to accomplishment, inadequate attention to 
building interpersonal relationships, inclusion of outsiders and 
others not heavily involved in t11c project, and failure to fol­
low-up on items (25,26). 

Many in the industry believe that partnering should be fully 
evaluated, especially its potential to hold down costs and pro­
duce timely construction completion. However, there are indi­
cations that the concept is engendering a more congenial work 
environment and better cooperation from contractors. From the 
Corps ' experience on partnered projects, there are three main 
elements to successful partnering. First, full commitment to 
the partnering process must be obtained from all of the project 
participants. While commitment must begin at the top of an 
organization, it must extend to every level for partnering to be 
effective. Second, the partnering program must address the 
mutual goals and concerns of the contracting parties. Partner­
ing cannot be one-sided. Possible problems likely to be en­
countered on the project must be among these stated concerns, 
because the avoidance of issues is a precursor to failure. Third, 
the partnering program must encompass the entin: life of 
the project, and not emerge on ly when major problems 
arise. The team approach must be applied consistently 
(22, 23, 27). 

The Corps' partnering model may apply to highway con­
struction. Like the Corps, most highway agencies have a long­
term, on-going construction contracting program, and large 
construction and maintenance contracts are awarded regularly. 
Specialty contractors often depend on the contracts for a large 
share of their work. Because contracts are awarded on a fixed 
price basis, tensions often rise during consideration of per­
forn1ance quality, timing, scope of work, and costs. Project 
staff often become the focus of the tension, and therefore may 
develop adversarial expectations that they bring with lhem to 
the project site. When problems arise at the site, they may be 
affected by the tension, resulting in disputes rather than con­
structive resolution efforts. Partnering seeks to minimize this 
tension and replace it with a team approach emphasizing the 
goal of problem resolution. 

Disputes Review Boards (DRBs) 

Another technique increasingly used in the construction in­
dustry is the ORB . A DRB is an on-site, project-specific dis­
pute resolution technique, based on the concept of a pre­
selected neutral body to hear disputes and resolve them on an 

on-going basis (/ 7). The first highway applicalion or a DRB 
was on a tunneling project in 1975, on the second phase of the 
Eisenhower Tunnel in Colorado. The Colorado Highway De­
partment sought to resolve differing site conditions disputes 
1hat were anticipated because of the unique and complex 
geotcchnical aspects of the project. Three major disputes 
arose; during the project, each was resolved withoul litigation 
through use of a ORB. 

IJRB programs were revived in the ; 980s by other agencies 
(state and local) for tunneling, as well as hydroprojects, 
bridges, transit, and other large civil engineering projects. The 
concept is also being applied to private projects such as hous­
ing subdivisions (17). The Construction Industry lnstitute 
(CII) (3) ,md the Americ,m Arbitration Association (28) arc 
promoting the use of DRBs on office buildings, process plallls. 
and other priva1e sector projects. DRBs are used on construc­
tion projects with special features that might lead 10 substan­
tial claims or disputes. However, they are less likely 10 be cost 
effective for smal I projects, although they have been used on 
projects as small as $2 million. The initial success of the DRB 
in resolving disputes on the Eisenhower Tunnel project has 
been repeated on other projects: on 21 DRB projects valued 
over $ 1. 1 billion, 64 disputes were heard and none were Ji li­
gated. In addition, $5.4 billion in contracts, planned or under 
construction, entail use of DRBs on another 57 projects (17). 

The ORB concept has been further developed and pro­
moted by a committee of the American Society of Civil Engi­
neers (ASCE) (17). The DRB program advocated by the 
committee consists of a three-member panel composed of 
people whose experience in the type of work involved in the 
project is valued. The panel is selected by the contrac1or and 
the agency. Panels meet regularly on project sites and are kept 
infonned of work progress and the status of any problems. 
When disputes arise, the panel provides independent assess­
ments and recommendations for dispute resolution. 

A DRB is not intended to replace an agency's existing dis­
pute resolution mechanism, but to supplement it with a.ti in­
termediate, project level device to provide nonbinding recom­
mendations early in the dispute process. The pa.tie! not only 
provides an independent assessment of the dispute, but also 
encourages the parties to view the dispute more objectively. 
Rat11er than each party developing a point of view that be­
comes stronger during the project, earlier discussion ancl ex­
amination results in a more open-minded approach by the 
parties (3). 

ASCE sees the selection of the panel members as crucial. 
Besides being experienced in the pertinent type of construc­
tion, the panel members must be objective and impartial to 
obtain the confidence of the parties necessary for acceptance of 
board recommendations (3). 

Another important aspect of the ORB is that it increases 
the potential for resolution to occur at the project level. Project 
staff can employ the DRB without extensive delays required 
for decisions or involvement of superiors and legal staff. With 
other alternative dispute resolution (AOR) methods. neutral 
advisors arc often engaged after tile matter has been reviewed 
by administrative or management staff and counsel; typically 
the neutral parties are retained by counsel. 

The typical ORB panel does not simply wait for disputes to 
be brought to them. Most are more proactive, meeting on-site 
with the parties, monitoring projects, and convening periodi­
cally to note potential disputes. The DRB is initiated at the 



beginning of the project, and seeks to deal with disputes be­
fore the parties become entrenched in their positions (29). 

For DRBs to be successful in resolving disputes at the 
project level, ASCE believes they must have certain character­
istics, including the following (3, l 7): 

• A DRB must be required by the contract and delineated 
in the contract documents. 

• The ORB panel members must be respected by both 
parties, be impartial, and he experienced in the particular type 
of construction. 

• A ORB panel must be selected and organized at the very 
early stages of the project. 

• The DRB should meet regularly throughout the duration 
of the project. 

• The DRB should hear disputes and provide recommen­
dations on an expedited basis. 

• The DRB should provide recommendations to resolve 
disputes, but the parties are primarily responsible to pcrfonn 
the work, deal with problems, and settle disagreements. 

Step Negotiations 

The Center for Public Resources is promoting a dispute 
resolution technique known as "step negotiations" that begins 
at the project level (12). The concept encourages project staff 
to make the first attempt to resolve disputes arising from a 
problem. lf the dispute is not resolved, the project staff take 
the issue to their immediate supervisors, who may provide 
additional perspective. If resolution is not acbieved at this 
level, the matter advances to higher management in the agency 
and contracting organization. Although these steps may occur 
naturally, they arc fonnally acknowledged in the contract pro­
visions, project manuals, and other project records. Specific 
individuals and a hierarchy are identified in most cases. Step 
negotiations are often integrated into partnering programs. The 
step negotiation process is most successfu l when each re­
sponsible person has an interest in ending disputes before they 
reach higher management. 

RECENT INDUSTRY DEVELOPMENTS IN 

DISPUTE RESOLUTION: BEYOND 

THE PROJECT LEVEL 

Although the scope of this synthesis focuses on project 
level dispute resolution, it is relevant to briefly discuss dispute 
resolution techniques applied beyond the project level. There 
are two reasons for this overview: 1) parties may become 
confused trying to apply these other techniques to the project 
site; and 2) an understanding of how to resolve disputes at the 
project level must consider why some techniques are effective 
in later stages, but not at the project level. 

Mediation 

Mediation entails the use of neulral parties to assist in the 
negotiated settlement of disputes. The process tends to be for­
malized, usually initiated after the parties have developed 
strong positions that hinder their ability to resolve problems 
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mutually. The mediator only facilitates negotiations. Although 
DRBs are an adaptation of the mediation process to the project 
level, traditional mediation only begins after involvement or 
top management and counsel. The American Arbitration As­
sociation has established rules for mediation that are more 
flexible and informal than litigation or arbitration procedural 
rules, but which still reflect a high level of structure and re­
quire a well-developed conflict history (JO). 

Arbitration 

Arbitration is a voluntary process in which disputes are 
submitted to a neutral panel for a decision. Hearings are ar­
ranged where parties present their supporting evidence and ar­
guments. Arbitration may result in binding decisions or advi­
sory opinions. Typically, arbitration is an alternative to 
courtroom proceedings, and the arbitration panel comprises 
professionals from the industry rather than judges or lay juries. 
Knowledge of the construction industry is more important to 
the decision-making process than knowledge of the legal 
process. Arbitration may be administered by the agency or by 
an independent administrative entity such as the American 
Arbitration Association. 

The process of arbitration is adversarial in nature and well 
removed from the project level. Although not required, attor­
neys often make the presentations. Arbitration is considered to 

be an alternative dispute resolution procedure and has been in 
use by the construction industry for several decades. The arbi­
tration process as applied to highway construction disputes 
wa5 examined in detail in NCHRP Synthesis 105 (2). 

Minitrial 

A minitrial is a nonbinding adversarial procedure in which 
the parties make a presentation of their positions in a summary 
manner to an independent facilitator who evaluates the merits 
of the disputes and provides a nonbinding assessment, or an 
advisory opinion. Senior exet:utives of both the contractor and 
the agency listen to the presentations and judge firsthand the 
merits of their own position as well as of the opposing party. 
The entire process usually takes only 1 or 2 days of executive 
sessions to reach a mutual resolution of the dispute (11). Al­
though this technique has been applied to many areas of 
construt:tion, it has generated little interest among high­
way agencies. 

RECENT INDUSTRY DEVELOPMENTS IN 

DISPUTE RESOLUTION: BID DATA 

Another technique promoted by ASCE, and used by some 
state highway agencies on large projects, is the use of es­
crowed bid documents. This technique is employed to preserve 
the contractor's calculations and information used in preparing 
bids. It is especially helpful in price negotiations relating to 
disputes. ASCE proposes that the three lowest bidders submit 
their supporting documentation and a certificate of authenticity 
shortly after bid opening. Only the successful bidder's docu­
ments are kept in escrow and are opened when either the 
agency or the contractor believe they would help resolve a 
dispute. 
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ASCE reports that this method has heen used by 15 public 
agencies including three state transportation agencies (17). 
However, many contractors have opposed U1e practice because 
of concern about safeguarding their bid information for pr<r 
prietary and competitive reasons (3 I). 

SURVEY FINDINGS: PROJECTS WITH 
DISPUTES 

The agency questionnaire responses indicate U1at most dis­
putes are analyzed at more Ulan one level over a relatively long 
period of time. The final resolution of most disputes (in 57 
percent of projects with disputes) was incorporated into con­
tract documentation by change order, supplemental agree­
ments, or quantity variations. This suggests most were referred 
back to Ule project level for implementation. 

Administrative procedures were used to bind llie outco me 
of nearly one-third of the disputes. Administrative procedures 
included claims boards, central office determinations, and 
other formalized practices. Nine percent of the disputes were 
resolved hy a formal settlement rather than by a change order, 
administrative decision, or court verdict. Few disputes (5 per­
cent) were the subject of a lawsuit (Table 10). 

TABLE 10 

METIIODS OF DISPUTES RESOLUTION 

Method 

Change order or supplemental agreement 
Quantity variation 
Administrative procedure finding 
Formal settlement agreement 
Court judgment 
Other 

Percent 

52 
5 

27 
9 
5 
2 

Note: Based on I 00 representative projects experiencing disputes 
provided by agencies responding to the questionnaire. The data 
are not necessarily representative of all project dispute 
resolutions, but only the examples provided by agencies. 

The average time to resolve a dispute from submission to 
final resolution was 15 months. Although U1is appears to be a 
relatively long period, ilie figure may be too smal l. A more sa­
lient fact is the length of Lime required to resolve the dispute 
from when it first arose as a problem in the field. Unfortu­
nately, thi s information is often difficult to ascertain, especially 
from questionnaire responses in which respondents may not 
have been aware of when the department was first notified of 
the problem. 

As previously mentioned, evaluation of the disputes typi­
cally involves many different levels of administrative review. 
On average, dispute resolution requires more Ulan two levels 
of administrative assessment. The options given to ilie re­
spondents in reporting required assessment levels were the 
following: 

• Project level (including resident engineer) 
• District construction unit 

• District (including district engineer) 
• Dispute analysis/resolution group in district construction 

office 
• Dispute analysis/resolution group in central office 
• Dispute analysis/resolution by outside consultant. 

Responses by the agencies are summarized in Tab le 11 . 

TABLE I I 

AGENCY ASSESSMENT OF DISPUTES 

Level of Internal Review 

Project level 
District construction unit 
District (including district engineer) 
Dispute analysis/resolut ion group in district 
Dispute analysis/resolution group in central office 
Dispute analysis/resolut ion by outside consultant 

Percent 

62 
50 
43 
II 
70 
17 

Note: Based on I 02 represeniat ive projects experiencing disputes 
provided by agencies responding to the questionnaire. The data are not 
necessarily representative of internal review practices of agencies. 

In nearly every case, resolution of disputes required in­
volvement by agency staff beyond the project level. It is inter­
esting to note that more disputes were reviewed by the central 
office claims group (70 percent) than were reviewed hy me 
project staff (62 percent). This may indicate that some project 
staff refer disputes to the central office without review. The 
number of administrative reviews, the average of which is 
between two and three, are shown in Figure 2. Most dispute 
reviews begin at the project level, followed hy reviews by me 
central office claims group. This process may rc!lect the desire 
by agencies to ensure proper checks and balances by carefully 
examining and considering disputes. It would be expected that 
more than one review of disputed matters would be warranted, 
especially where the average amount of U1e dispute was more 
Ulan $2 million. 

30 

25 25 

21 
20 

Number of 
Projects with 

12 Disputes 
10 

0 

umber of lnternal Agency Reviews 

Note: Based upon 102 representative projects with disputes provided 
by agencies responding 10 the questionnaire. 

FIGURE 2 Number of internal agency reviews. 



AGENCY DISPUTE RESOLUTION 
PRACTICES 

Another section of the questionnaire concerned agency 
practices in resolving disputes before they evolve into formal 
claims. The techniques used by the agencies over the last 5 
years to resolve disputes (i.e., partnering, DRBs) were exam­
ined, as were agency resources al different levels (i.e., legal, 
central office claims staff) to resolve disputes. The techniques 
and resources were categorized according to those geared to 

resolving disputes at the project level, and those geared to re­
solving disputes by district or central office staff. This distinc­
tion becomes important in the agency's policy to empower the 
project staff to manage claims, or to manage disputes beyond 
the project level using a more centralized approach. Table 12 
categorizes the questionnaire options according to this proj­
ect/beyond the project distinction. 

The results from the questionnaire show a pattern of agency 
practices in delegating responsibility for dispute resolution to 
the project staff (with approval from the district office), rather 
than controlling dispute resolution centrally. This pallern was 
indicated both in the responses concerning actual practices of 
the agencies and in the opinions about the most effective 
techniques to resolve disputes. The responses indicate that 
project staff arc usually responsible for fixing the underlying 
problem and resolving the associated disputes. The agencies' 
central offices often make available in-house dispute analysis 
staff lo assess the merits of the disputes. However, there is a 

TABLE 12 

PROJECI' EMPOWERMENT/CEJ\TRALIZED APPROACH FOR 
DISPUTE RESOLUTION PRACTICES 

Project Level Options to Resolve Disputes 
Issue change orders to settle contract disputes 
Use job meet ings to settle disputes 
Informal negotiations' 
Collaborative problem solving" 
Disputes review board 
Partnering program 
Delegating more authority to project staff 
Training fi eld personnel in claims avoidance and dispute resolution 

Options Beyond Field Level to Resolve Disputes 
Decisions of administrative agency at different levels 
Mediation 
Formal negotiations'" 
More authority to district staff to settle disputes 
Settlement approval required from central office 
Involvement of legal staff 
Involvement of federal staff (FHWA) 
Involvement of district engineer 
Invo lvement of outs ide claims consul tants 
Involvement of agency claims analysts 

· Questionnaire defined informal negotiations as "an attempt to settle a 
dispute through casual discussions or settlement without the structured 
procedures or legal trappings. For example, an informal negotiation may 
take place at a j ob meeting or telephone conversation without 
involvement of lega l counsel." 
" "A cooperative team approach between the parties to a dispute in 
which they focus primarily on solving the immediate problem rather 
than affixing blame or responsibil ity". 
·•• The questionna ire defined formal negotiations as "an attempt to 
settle a dispute, claim, or lawsuit through d iscuss ion or compromise in a 
formal manner, for example, with all parties be ing represented by 
counsel, with structured procedures, and with written submissions." 
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trend toward delegating authority to the district level to settle 
major disputes rather than involving central office managers. 
Administrative procedures are then employed to provide for­
mal decisions on disputes if the district and project level staff 
are unable to reach settlement. These generalized conclusions 
are derived from the following data. 

TABLE 13 

PROJECT LEVEL DISPUTE RESOLUTION PRACTICES 

Technique/Resource Used to Assist 
in the Resolution of Disputes Percent of Respondents 

Informal negotiations 100 
Job meetings 95 
Change orders 95 
Training project staff in dispute resolution 86 
More authority to project staff 10 settle disputes 70 
Partnering 63 
Collaborative problem solving 59 
Disputes review board 22 

Note: Based on questionnaire responses from 37 different agencies who 
responded to this section of the questionnaire. 

Nearly all of the agencies use project level techniques in 
managing claims, as shown in Table 13. This primarily in­
cludes informal negotiations, job meetings, and change orders. 
To reinforce project staff ability to deal with disputes, most of 
the respondent agencies have delegated more authority to the 
project level staff, training them in claims avoidance and dis­
pute resolution methods. When asked to select the most effec­
tive resources lo deal with claims, 70 percent of the respon­
dents chose delegation of more authority lo the project staff. 
For example, to enhance the project staff's ability to deal with 
claim5, agencies are using project level dispute resolution pro­
cedures such as collaborative problem solving. Collaborative 
problem solving was defined as a "cooperative team approach 
between the parties to a dispute in which they focus primarily 
on solving the immediate problem rather than affixing blame 
or responsibility." When respondents were asked their opinion 
about the three best means of settling disputes. two of the 
three most frequent answers involved informal negotiations 
and collaborative problem solving. 

A resource for dealing with disputes, made available to 
project staff by many agencies, is the creation of in-house 
analysts to assess the merits of disputes and claims, and to 
assist in their resolution. Although agency claims analysts are 
a relatively recent development, New York has used such a 
group for over 30 years. The project profile data indicate that 
most of the agencies have a disputes analysis resolution group. 
These specialized analysts are usually located in the central 
office (70 percent) rather than in the district offices (11 per­
cent). ln addition, 66 percent of the agencies have used outside 
consultants specializing in dispute analysis. However, in as­
sessing disputes early in the project, 51 percent of tl1c agencies 
used in-house dispute analysts, and 46 percent believed early 
involvement of in-house claims staff was effective in assisting 
in the resolution of disputes. 

Training progran1S on how to handle construction disputes are 
another resource for project staff. Several stales (Maryland, Penn­
sylvania, Delaware, North Carolina, New York, New Jersey, 
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Georgia, Florida) indicated that they have formal programs to 
train project level staff to evaluate and resolve disputes in the 
field. Topics include training sessions on contract provisions, 
application of contract terms to disputes, documentation and 
record keeping, technical analysis of disputes, schedule 
evaluation, problem resolution, need for timely action, dispute 
resolution techniques, and legal considerations. Nonh Caro­
lina noted that a particularly helpful aspect of training was the 
education of the field staff in applying a "reasonablc::ness" ap­
proach to the application of contract documents in managing 
disputes. Department counsel and engineers determined that a 
rigid interpretation of contract requirements often resulted in 
t.he disputes turning into fo rmal claims, even when some could 
have been resolved in the field without sacrificing construction 
qual ity or incurring additional costs. 

If the efforts of the project staff do no t resolve the dispute 
after assessment by in-house claims specialists, responsibility 
must be taken by either the district staff or central staff. The 
pattern indicated by the questionnaire responses is that most 
agencies delegate more authority to the district office to settle 
disputes (78 percent), rather than requiring approval from the 
central office (38 percent). When asked to identify which was 
most effective in resolving claims, the majority of the respon­
dents chose delegation of responsibility to district level staff 
rather than central office approval. This does not mean that the 
central office is no t involved in the process, but indicates that 
most agencies use the district office rather than the central of­
fice as the primary administrative authority to settle disputes. 
Administrative review practices beyond the project level a.re 
shown in Table 14. 

TABLE14 

DISPUTE RESOLUTIO\' PRACTICES BEYOND THE PROJECT 
LEVEL 

Technique/Resource Used to Assist 
in the Resolution of Disputes Percent of Respondents 

Administrative decisions 84 
More authority to district office 78 
District engineer 68 
Formal negotiations 62 
In-house claims analysts 51 
Federal agency staff 51 
Agency legal staff 43 
Approval from central office 38 
Outside claims consultants 24 
Mediators 24 

Note: Based on questionnaire responses from 3 7 different 
agencies who responded to this section of the questionnaire. 

Formal administrative decision ma.king through a clai ms 
review board, arbitration, or other administrative agency is 
generally required if the matter is not resolved at the project or 
district level. Often these formal determinations are not made 
until project closeout, and are typically used as an administra­
tive alternative to legal proceedings. NCHRP Synthesis 105 
examined these procedures in detail, providing a state-by-state 
listing of the special administrative review bodies (2). Al­
though the focus of this synthesis is on dispute resolution 
rather than claims adjudication, it is worth mentioning that 84 

percem of the responding agencies indicated that administra­
tive boards are used to make formal decisions. 

Sixty-two percent of the agencies reported using partnering 
agreements to resolve disputes, and 54 percent indicated that 
the use of partnering is increasing. Several states are making 
extensive use of this project level dispute resolution technique. 
In particular, at the time of the interviews. Florida used part­
nering on 35 projects and Arizona on 91 projects. Other states 
(New Jersey, Georgia, North Carolina, California) indicated 
that partnering had been implemented on a few projects, and 
would be implemented on several more projects in the next 
fiscal year. 

Florida and Arizona provide for a comprehensive program 
on projects where partnering is used. The partnering program 
includes an all-encompassing approach: pre-bid briefings 011 

the partnering concept, post-award (but prcconstruction) 
workshops emphasizing team building, monthly partnering 
evaluations, efforts by higher management in the agencies to 
reinforce project partnering, decision escalation procedures 
(similar to the step negotiation process), follow-up workshops, 
and post-completion debriefings. 

While the site visit interviews indicate benefits from part­
nering, it is still in the early stages of implementation on most 
projects. Many agency representatives reported that partnering 
has been beneficial in improving communications, changing 
relations from adversarial to cooperative, and developing a 
team approach to resolving project problems. Pennsylvania 
officials reported that one of the most valuable aspects of part­
nering was that it provided a formal process of commurnca­
tions that reduces delay in an swering questions and resolving 
problems. Several agencies (Florida, North Carolina. Arizona) 
reported that their project staff preferred partnered projects be­
cause of improved working relationships with contractors and 
other project participants. North Carolina representatives re­
ported that project parmering was mo t effective when the 
various groups within the agency first teamed together­
internal agency partnering-with the goal of ma.king the proj­
ect successful. 

The most extensive use of partnering was reported hy the 
Arizona Department of Transportation. One agency represen­
tative stated that partnering is the business philosophy of the 
department. Although the results of partnering a.re still being 
evaluated in many other agencies, Arizona reported many 
positive results. Agency representatives reported that final 
costs averaged 2.5 percent over initial contract amounts on the 
pa..nnered projects, compared with 4.5 percent on non­
partnered projects. The direct costs of partnering include the 
workshop facilitator, workshop site, and salaries of workshop 
attendees, totalling approximately 0.2 to 0.4 percent of overall 
project costs (Williams, R.C., "Partnering Successes in Ari­
w na's Transportation Industry," unpublished document, Ari­
w na Department of Transportation, 1993 ). 

One benefi t of partnering reported by Arizona is a reduc­
tion of time necessary to complete projects. Of the 18 part­
nered projects completed in 1992, the average time of comple­
tion was 18.5 percent less than originally planned (J 8). In one 
case, it was reported that partnering reduced a 13-month proj­
ect to 6 months (32). Because of the reduction in contract 
time, Arizona reported reductions in overall eng ineering, 
traffic control, and administra tive costs associated with the 
18 partnered projects, resulting in savings of more than 
$2. 1 million (18). 



Although Arizona representatives reported that t.lispules 
have occurred on partnered projects, each was resolved 
through partnering. At the time of the interv iews, only eight 
formal claims were pending resolution. all on non-partnered 
projects. Prior to implementation of the agency's partnering 
program, the number of active claims averaget.l between 60 
and 70 annually. 

Arizona and Florit.la also noted a positive trend hetween 
partnering and contractor VE proposals accepted by the ir de­
partments. This outcome. which is discussed in greater detail 
in Chapter 3. rcponedly resulted in significant savings for the 
agencies. 

Many states note in bid documents that partnering is volun­
tary, requiring acceptance by the successful bidder for a part­
nering agreement to be formalized. However, Florida reported 
that in 1994, it would stipulate that partnering be mandatory 
on at least six projects. Several agencies (Florida, Georgia, 
North Carolina, New Jersey) accepted contractor-initiated 
proposals for partnering o n projects not initially designated for 
the process. 

S taff from several agencies expressed some concerns that 
partnering may evolve into opportunities for contractors to 
prevail on disputes, claim5, and pricing adjustments, or for 
agency staff to become lax in enforcing the contract specifica­
tio ns or quality standards. It is recommended that the reported 
benefits of partnering be weighed against these concerns. 

To supplement partnering efforts, several agencies have 
established formal public relations programs to enhance com­
munications with contractor organizations and the construc­
tion industry. TI1e programs involve the use of contractor rep­
resentati ves on claims review boards, open training sessions 
on the agency's partnering programs, input from the contract­
ing community on proposed changes to standard speci fica­
tions, and staff participation in speaking at construction indus­
try functions. North Carolina and Connecticut both reported 
significant efforts and results from such programs. 

The use o f DRBs was reported by 22 percent of the respon­
dents, but only 8 percent indicated that use of the boards was 
increasing. More states have considered using DRBs in re­
sponse to the fa.ct that DRBs have been effective in under­
ground construction projects as reported by ASCE. The 
Washington State Department of Transportalio n indicates that 
DRBs have caused a dramatic decline in claims and disputes 
(3 1). Several states reported developing specificatio ns for 
DRBs based on Wa5hington's model, but had not yet used 
them. When asked to give reasons for not implementing the 
ORB specification on a project, some agencies reported that 
costs of DRBs are too high, projects were not sufficiently 
complex, and logistical difficulties prevented implementatio n 
of the ORB. Florida reported that because partnering was 
working so well, there was no need to resort to another project 
level dispute resolution technique. 

The questionnaire asked for opinions a.bout the main ob­
stacles to early resolution of disputes. The top cho ices in­
volved adversarial attitudes and behavior, and the inability to 
obtain or assess information re levant to the dispute (Table 15). 

Agencies provided options on methods to overcome these 
obstacles such as partnering programs to address the adversar­
ial attitudes and behaviors, as well as to obtain infonnation 
fro m the contractors . Another option was to organize an 
independent panel of experts in the type of construction that could 
help in assessing the information relevant to the dispute. A 
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TABLE 15 

MAIN OBSTACLES TO EARLY RESOLUTION OF DISPUTES 

hem Percent of Respondents 

Self-serving poslll ring by parties 68 
Belligerent manner of panics 35 
Department pol icy to defer disputes reso lution 

until end of project 35 
Lack of information from contractor 27 
Too much involvement by contraclOr attorney 27 
Lack of technical support 11 

Note: Based on opinions of 37 agency respondents. 

DRB with the relevant expertise on the panel may assist with 
c laims assessment. Alternatively, a problem intervention 
group composed of design, engineering, or contract admini­
stration professionals may be the solution to this obstac le. 
However, only 38 percent of the agencies indicated they had 
such a support group. 

Lack of information from contractors relating to dispu tes 
was one of the top five reasons given for not solving disputes 
early. During the interviews, a common complaint concerned 
the la.ck of cost data to support pricing of contractor costs re­
lating to the dispute. Often this information is not provided, 
requiring use of a formal audit to obtain it. Audits often occur 
o nly during project closeout. 

Cost disputes a.re often centered a.round the contractor 's es­
timated costs, other than what was listed in the contract a5 the 
unit price. For example, estimated cost data would be helpful 
in pricing quantity variations exceedi ng 15 percent, material 
escalation claims, or labo r cost escalation. This co uld be veri­
fied by accessing documents supporting the contractor 's bids. 
Ready access could be obtained by the use of escrowed bid 
documents. However, only 8 percent of the agencies respond­
ing to the questionnaire reported having this procedure. Fur­
ther research indicated that seven states (Washington, Georgia, 
Oregon, Montana, South Caro lina, New Jersey, Colorado) use 
escrowing bid documents on selected projects. Georgia re­
ported that examining the escrowed bid document<; helped the 
department minimize costs associated with disputes on six 
projects. 

During the interviews. many agency representatives indi­
cated that use of escrowed bid documents is often resisted by 
the contracting community out of concern that hid documents 
might be made available to competitors (31). To deal with this 
concern, the New Jersey Department of Transportation makes 
the escrow of bid documents a voluntary procedure. Bid 
documents a.re examined to determine costs related to the dis­
pute only if a claim is appealed to the administrative C laims 
Review Board. Further, to protect the confide ntial ity of bid 
documents, only the three members of the Claims Review 
Board can review the contractor 's bid documents and back-up 
estimates. No other department personnel can view the 
information. 

Finally, Florida reported the occasional use of unilateral 
change orders to compensate contractors for a claim, even 
when the agency detennined that the amount was significantly 
less than what the contractor would accept. Generally, this 
avert5 more formal litigation as contractors may accept tJ1e 
payment and not pursue the matter further. 
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CHAPTER SIX 

CONCLUSIONS 

OVERVIEW 

This chapter contains a summary of conclusions from each 
of the subject areas addressed in this synthesis, including 
ways to avoid disputes, to recognize the potential for disputes, 
and to resolve disputes on the project level to avoid their esca­
lation into more formal and costly claims, and suggestions for 
further investigation. 

CAUSES OF DISPUTES 

The most common causes of disputes experienced by 
transportation agencies are design deficiencies, utility con­
flicts, and unknown site conditions. Many of these problems 
are not insurmountable or beyond the ability of agencies to 
prevent or resolve; quality control measures can improve a de­
ficient design; enhanced site investigations can identify many 
utility conflicts and unknown site conditions that may lead to 
disputes. Improved coordination can minimize problems with 
utility companies and other third parties that may he involved 
in construction of transportation projects. 

Record Keeping 

Only one-half of the agencies surveyed reported having a 
systematic means of recording and tracking disputes and 
problems (as opposed to claims). Enhanced monitoring and 
keeping records of disputes could provide a larger body of in­
formation on ways to avoid recurring problems, to identify es­
calating problems that could grow to be claims, and to mini­
mize the overall costs of transportation projects. 

Bid Process 

The limited data from the survey of agencies provides some 
possible evidence that the dollar amount recovered on disputes 
and the difference between the lowest and next lowest bidder 
are related. This suggests that further research to investigate 
the relationship between extremely low bids and the occur­
rence of disputes could be the subject of a more thorough in­
vestigation to determine the degree to which the public bid­
ding process might be circumvented by disputes and claims. 

DISPUTE AVOIDANCE 

Many agencies are employing preconstruction procedures 
such as design reviews, constructibility programs and value 
engineering (VE) to minimize problems that often lead to 

disputes during construction. Steps could be taken to enhance 
the professional effort involved in such procedures and to en­
sure that these efforts are initiated early in the design process. 
For example, the majority of agencies do not perform design 
reviews until design is 90 percent complete. Design reviews 
could be implemented earlier, such as at 35 percent and 75 
percent design completion. Similarly, constructibility pro­
grams are not implemented by most agencies until the design 
is 90 to 100 percent complete. Earlier implementatioq of con­
structibility procedures, as recommended hy the Construction 
Industry Institute (CII), would appear to be appropriate. 

These procedures require additional professionals-either 
in-house or outside consultants. This can increase project 
costs, while benefits may not be immediately recognized. Ln­
vestrnent in professional reviews often has an indirect, long­
term benefit that may not be recognized within a short-term 
focus. The value of such efforts is not only to avoid and 
minimize disputes, bu t lo provide real benefits to the quality 
and value of projccrs. 

Site Condition and Geotechnical 
Investigations 

As many disputes originate due to a lack of information 
concerning the condition of the project site, more extensive 
geotechnical investigations could be considered by agencies . 
.A.nother approach is to include detailed geotechnical report~ in 
the contract documents, such as the geotechnical design sum­
mary reports (GDSR) proposed by ASCE. To avoid excessive 
detail in contract documents, such report5 may be made avail­
able to bidders, but not formally incorporated into the contract 
documents. While the risk of disputes from unknown subsur­
face conditions cannot be totally eliminated, more complete 
investigation and detailed evaluations may allow agencies to 
manage these risks more effectively. 

Greater use of program/construction management tech­
niques, either by in-house staff or consultants, could be con­
sidered. For short-term, intensive construction programs, the 
use of professionals (in-house or consultants) in this role 
would assist agencies in managing risks and minimizing 
problems leading to disputes. 

EARLY RECOGNITION OF 
DISPUTES 

The agencies surveyed arc using many tools to recognize 
potential problems before they hecome the source of disputes. 
Both preconstruction and project meeting agendas generally 
cover matters that often lead to disp4tes. Since only one-third 
of the agencies require monthly or periodic schedule updates, 



a requirement for more frequent schedule updates from 
construction contractors may assist agency staff in recogniz­
ing trends that often underlie disputes, especially those that 
are time related. 

As discussed in Chapter 4, a payment forecast curve could 
provide a graphic illustration of a highly front-end loaded project. 
The submission of a payment curve projection by contractors may 
indicate a need to realign payments to prevent delays at the end of 
U1e project due to insufficient financial incentive. 

DISPUTE RESOLUTION 

There is a growing trend among agencies to shift away 
from centralized dispute resolution and move toward empow­
ering district and project level staff to resolve disputes. This 
empowerment is being implemented through training, partner­
ing, and delegation of authority. To complement these efforts, 
the central offices of many agencies provide resources for dis­
trict and project level staff to manage disputes, including ac­
cess to technical claims staff, legal advi sors. problem inter­
vention groups, and training programs. 

Approaches being used to enhance the ability of project 
staff in resolving disputes are the use of partnering programs 
and dispute review boards (DRBs). These mechanisms facilitate 
dispute resolution at the project level, whiJe alJowing involvement 
of district and central office managers to resolve disputes, and Ulen 
returning tile matter to project staff for implementation. 

Many of the aspects of project partnering are designed to 
avoid tl1e antagonistic environment tl1at often leads to disputes, 
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and to provide a procedure to solve prob lems and resolve 
dispu tes at the project level. Yet, partnering is a practice 
that has been fully developed by a few agencies, and is 
only beginning to be implemented by several other agen­
cies. Many of the reported benefits of partnering are anec­
dotal, and more complete documentation of the resu lts is 
necessary to convince other agencies to participate in part­
nering programs . Many of the prospective benefi ts are 
quantifiable--reduction in disputes and claims, shared VE 
savings, reduction in project duration, and agency con­
struction engineering/administration savings. The ultimate 
goal of partnering, which the criteria help measure, is to 
ensure timely completion of projects within budget and 
with minimal deficiencies. The relationship between part­
nering and VE by contractors merits further study. As 
more agencies implement partnering prognU11s, the costs 
and benefits of partnering can be more fully evaluated. 

Providing access to relevant cost information through me 
practice of escrowing bid documents may also enable project 
staff to resolve problems concerning disputed costs. Providing 
access to claims staff, legal advisors, and other expertise may 
also facilitate the resolution of disputes at the project level. 
This can be accomplished by making available cent.ral office 
claims personnel and problem intervention groups to project 
staff. The need for technical assistance in analyzing disputes 
could also be met by DRBs. in which specialized technical 
experts serve on the board. Finally, DRBs could be used as an 
impartial nonbinding decision-making mechanism in lieu of 
administrative hearing boards, so that decisions to resolve dis­
putes are made at the project level. 
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APPENDIX A 

Questionnaire and Interview Guide 

Project 20-5, Topic 24-01 Agency: ____________ _ 

I. RESPONDE:-IT PROFILE/ AGEI\CY 

QUESTIO!\"I\AIRE INSTRUCTIONS 

I. This questionnaire deals wnh your agcncy·s experience in cons1ruc(Jon disputes. as dist inct from 
construction claims or lawsuits. As defined in Section II . a dispute is a contract problem involving 
contl1ct between the panics which has not yet formalized into a claim or lawsuit. We are interested in 
finding ou t how agencies avoid and resolve disputes before they become formal claims or Jaw~u1ts. 

2. Please read the definitions section of the questionnaire befon: proceedmg with your answers. This 
will help 10 minnnize confusion. In the tex t of tJ1c ~urvcy, dcfmcd terms arc itahcued fo r easy 
identification. 

3. Although one ind ividual may be tasked to respond. this ques11onnaire requires responses from various 
scc11ons from within your agency (construction. legal . design. etc .) 10 ohtain an overall agency 
response. 

4. Please answer all questions ro you r hes! knowledge . If you do not know the answer lO a specific 
question and/or canner research 1he answer. please go on to answer the other questions. 

5. If lhere are questions about the inrended meaning of any parts of lhe questionnaire , please feel free to 
COlltclCI: 

Barry B. Bramble. Esq. 
(2 15) 975-6609 
Mark 0. Cipollini. P.E. 
(2 15) 975-6625 
D&Z, Inc. 
280 King of Prussia Road 
Radnor. PA I 9087 

A. lNDIVJU UAL P ROFILE 
Name: __________________________ _____ _ 

Agency: _______________________________ _ 

Mailing 
Address: ____________ ___________________ _ 

Telephone 
Number: ______________ Fax Numher: _____________ _ 

Title. _______________________ Years of Experience_ 

Department/Func tio n: _________________ Office: ____________ _ 

D Legal 
D Design 
D Pre- Design/ Planning 
[J Cons1ruc1ion 
n Contract Administration 

D Central Office 
U District 
D Field 

Nnic Pk·a,c con"uh w11h a, many dq1ann1cm~/tuncuon~ a~ ncce•iiary 10 gi\'e accurate response!.. 

Proj ect 20-5. Topic 24-01 Agency: ______________ _ 

I. RESPO:-IOEI\T PROFILE/ AGE:"l:CY 

B. At;ENC Y l'IW FII.E 
Miles of Roads: Nat1011al 111glw.:ay 

Surface Transp. 
Progr;un 

Otl1cr 

$ V:ilue of Constrnction Projects Aw:uded 

Numher of Projects 

Ni:w huild highway 

New huild other roadway 

N~w build bridge 

New build tunnel 

Rehab lughway 

Rehab secondary 

Rehab bridge 

Rural 

Rehab tunnel __ 

No. of Bridges 

$ -----
Urban 

Agency Consuham Use % or No. of Projc,cts 

Design 

Construction lnspcc.:11011/ Managcmcnt 

Program Management (Consrrucuon) 

Dispute Analysis/Clanns 

As a prcrcqu1snc to f1lmg a c.: laun agamst your agency. a contractor must: 

Provide wr1m.· 11 nolice 

E~trow I.ml documents 

C 

C 

Provide co::.t records C 

Provide revised sclu:dules 0 

Other: ~"~"~,-~; ,~· ____________________ _ 

Iv 
'D 



APPENDIX A (Continued) 

Project 20-5, Topic 24-01 Agency: _____ _ _______ _ 

I. RESPONDENT PROFILE/AGENCY 

Acceleration 
The performance of the cons truc1iun work al a faster pace tlrnn in the original contract schedule in an 
attempt to meet an earlier complerion d:tte or to overcome delays. 

Alternative Dispute Resolution 
Informa l o r formal methods o f resolving. :md settling disputes without going w court. arbitrat ion, or 
agency boards of co111r:1c1 appeals. 

Claim 
A dispute that has progressed to tlie stage of a formal request for additional money or a lawsuit. In the 
context o f this ques1ionna1re. a claim is a formal process with contractural and legal implications. For 
example, a dispute has ripened into a c laim when the contractor submits a fo rmal request for an contract 
adjustment or a lega l complainr or lawsui1. Also. a d ispute may become a formal claim when it is not 
resolved at the field or district leve l. and is passed up to the central office for formal processing. A 

claim is contrasted to a dispute (see below) which is a problem which has not been formalized with any 
legal trappings. 

Collaborative Problem Solving 
A cooperative team approach between the parties to a dispute in which they focus primarily on solving 
the immediate problem rather than affixing blame or responsibility. 

Constructability 
Obtaining the input o f construction knowledge and expertise lhroughout the planning. design. 
procurement co nstruction. and field ope rat io ns 10 improve the means and melhods of achieving the 
design intent. 

Construction Management 
The management of uie design. bid. procurement and construction process usually thought of as being 
performed by an outside firm ratl1er than by in-house agency staff. 

Constructive Change 
A change in the scope uf work required by c ircumstances or tl1e conduct of the owner. engineer or other 
agents of the owner whic h lack the formality of a d irected change o rder. 

Cumulative Impact 
Cost o verruns or schedule delay caused by the ind irect or combined effect of several change orders, 
rathe r than the d irect effect of one change order. 

Delay 
An evem o r co nditio n that results in the project completion or a work activity starting or completing later 
lhan originally planned. 

Design Completion 
Stage o f the engineering or design when e verything required for the construction work is completed. 

Project 20-5, Topic 24-01 Agency: 

I. RESPONDENT PROFILE/AGENCY 

Differing Sile Condition 
A material d ifference between the actual si1e conditions and those cond itions indicated by tl1e contract 
documents. or ti1a1 could have been reasonably anticipated from the contrac t or normal circumstances . 
An example o f d iffer ing site cond itions is rock below 1.he surface which was not indicated by the soil 
boring logs included with Uie bid package. 

Dispute 
A contracrual problem involving conflict hetween the parties concerning cost, scope, delay , differing site 
condition, time of performance. etc. which has not yet formalized into a request for contract adjusunent 
ur lawsuit. lnvestigatmg ways to resolve disputes is the purpose of this questionnaire. (Contrast U1is 

1erm with claim) 

Disputes Review Board 
An independent pane l for a specific project ser up under the terms of the constructio n contract which 
meecs regularly to consider and settle d isputes and claims as they arise during the course o f the project. 

Formal Negotiations 
An attempt to settle a dispute. claim or lawsuit uirough discussion or compromise in a formal manner. 
for example. with all parties t~ing represented by counsel. witl1 structured procedures, and wilh written 
submissions . In contr:ist wi1h informal negotiatio ns (see helow). 

lmpact Claim 
Typically , in construction disputes. an impact claim includes delay, disruption. acceleration o r lost labo r 
prcxtuctiviry rather tlrnn the direct costs of performing the work. 

Informal Negoliations 
An auernpt to settle a dispute through casual discussions or sculcmcnt witl1out the strucrured procedures 
o r legal trappings. Fur example. an information negotiation may lake place at a job meeting or 
telephone conversatio n without involvemenl of legal counsel. 

Mediation 
A method o f trying to resolve a dispme or c laim by ~,e use of impartial to intermediary to suggest ways 
to settle a dispute . A mediator docs uot have the autl10rity to impose a dt"cision upon the parties to a 
dispute. 

Multiple Prime Contract 
A constructio n contracting approach whereby the owner enters into separate contracts w ith d ifferent trade 
contrac tors for one project. rather 1han one contract with a general construction comracwr. 

4 
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APPENDIX A (Continued) 

Project 20-5, Topic 24-01 Agency: ____________ _ 

I. RESPONDENT PROFILE/ AGENCY 

Partnering 
/\ team or team build mg approac h for a project in which the agency, designer and/or contractor organize 
the project or agreemenrs to emphasize team building. confl1ct management. open communication, and 
common goals. A key element is often a conflict review and resolution procedure to resolve disputes as 
U1ey erncrgc. 

Problem Intervention Group 
A special group of design. engineering or contract administration professionals which are pan of the 
agency's s taff, and which can be involved 011 an immediate 11uensivcbas1s IO resolve critical design, 
construction. contract or dispute issues. 

Right or Way 
A !ll.fil right of passage or access over another person's real esta1e . In highway construction. this often 
requires Oie purchase or condemn:111011 of property through a formal legal process. as opposed to 
ohtaining an easc111e11t or permis,;ion for a limited use 

Site Access 
The physical ability to gain passage to or from the project location. Dist inguished from right of way 
which is the legal right. 

Suspension 
Temporary stopping of work act ivities on all or part of a construction project. either by direct order or 
ind irec1ly caused by t!1e ~(·t ions or irn1<:uons of the owner or its agents. 

Total Q uality Management 
TQM is an agency-wide effort to impruvt' performance. and to make quality a primary strategic 
objective. It involves ;rn integrated effort by personnel al all levels. mcluding top management 
commitment. continual improvement. customer focus. team structure. and traini ng . 

Undercut 
A sigmficam amount of addilional excavation or overexcavation at a project site required 10 deal with 
unsuitahle ma1erial to achie,.,·e required capacity of subgradc. 

User Ch ange 
A change in the original constructio11 prngrarn prompted by the end user or occupam of a facili1y or 
proJect. For example. i11 highway con~1ruc1ion. the relocation of an exit ramp may be prompted by a 
new sho1>pmg ccmcr or co111mcrc1al facility being buih or planned after the commencemenl of 
con,;truc1ion User change ... ;u c comra..,lcd with olht'r diangcs winch may be caused by design errors. 
rcgula1ory rcquiremems. anc.J differing ~itc condit1011s. 

Value Engineering 
A !) tully uf altcrnauvc construc1 ion methods. material and huilding sys1ems ro identify potential cost 
.,avings. such a , shorr-term co..,l'i. life cycle factor~ . ant.I crn:rgy efficiency. This can be done during 
design or during com1ruc1io11 thrnugh 1hc- ust: of \';1lue engineering inccniive clausi:~. 

Project 20-5, Topic 24-0 1 Agency: _____________ _ 

III. AGENCY DIS PUTE EXPERIENCE 

I. O0t:s your agency maintam history/rcrnrJ of project disputes (for projects undertaken during past five 
years)'! 

□ Yes □ No 

2. Approximately how many individual project dispmes have arisen on highway construction project< 
undertaken during the past five years? (If appropriate, please attach back-up documentation). 

□ 
□ 
□ 

Above $ I tmllion in dispute 

$250.000 - $1 111ill1on in dispute 

below $250.000 in dispute 

Is the frequency and severily of highway construction disputes increasing, decreasing or staying the 
same (over last five years)? 

□ Increase D Decrease □ Same 

Why? (Your Opinion) 

'l Type of Work (More difficu lt to bid) 
:J Rusines,; Clunate 
=1 Quality of Con1rac1 Documents 
0 Agency Stitffing/Budget limitations 
□ Quality/Expertise of Cumractur labor/supervis ion. 
D Mandatory inclusion of federal differing site conditions clause. 
0 Other "E,_,,,.,.,1,,.,,'"""-· ___________________ _ 
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APPENDIX A (Continued) 

Project 20-5, ToJlic 24-01 Agency: ____________ _ 

Ill. AG ENCY DISP UTE F.XPF.RI F.NCE - PROJECT #I 

For at least three representative projec1s wirh significant disputes ahove S I .000.000 on projects 
undertaken during lhe pa3L five year~ for which inform:11ion 1s avai!ahle please provide the following 
informa1ion. If there have been 110 d1>pu1es over $1.000.000. then select lhree proJec1s wilh lhe larges! 
dollar amount in d ispute. If appropriate;:. please aiwch back-up documentation. 
Source person for addi1ional infornrnuon: ______________________ _ 

Phone: _________________ _ Fax: _______ _ 
District: _ _____________ ______________ _ 

Projec1 Name: _______________ _ ____________ _ 

l .ocation: 
Description: 

Type of Specifica11u11s: 

U Urban 
0 New Iluild 
n Mainline 
D S1ruc[ure 
D Detailed Design 

CJ Rural 
D ln1e rs1a1e 
0 Rehab 
L.: I111e rchange 
C Performance 

0 Roadway 
□ St'condary 
D lntcrscctJUn 
D Combination 

Contractor: _____________ _______________ _ 

Initial Con1rac1 Amount: ____________________________ _ 

Engineer Estimated Range: ___ _ __________________ _ 

Second Hid Amount: ___ ________________________ _ _ 

% subcomractcd: _____ _______________________ _ 

In-house design: C Yes D No Consultant Design : n Yes □ No 
Notice To Proceed Date: _____________ _ ______________ _ 

Construction Dur,,tio n: ____________________________ _ 

L1qu1da1ed Damages: _ ______ _ ____________________ _ 

Time Extension: _________ ___________________ _ 

Final Comple1ion Date: _______________ _____________ _ 

Adjusted Constr . Amoun1: ____________________________ _ 

% lrn:reast': _ ______ __________________ ___ _ 

In house inspection: 
Consul1an1 inspection/ 

Project Manap_ement: 
Number of Change Orders: 

D Yes 
O Yes 
U Yes 

C No 
0 No 
0 Nu 

Under $300.000 Over $300.000 

Projecl 20-5. Topic 24-01 Agency: ____________ _ 

Il l. AGENCY DISPI TE F.XPERIE'.'.CE - PROJECT R'I 

Cau'\c of Disrurc-;· f Ri!-!,hl of Way 
0 Di/Jer;11g s;,t' Cm,rlirfrm {."iifJPl'ij\') 
□ Umlcn ut □ add/borrow C fcln redesign 

□ LJ3n Clumg,, 
L.. U11Iuy Rclocat1011 (specify) C Reloca11on Delay 
f7 Dcs1~11 Error Om1ss1on (specify/ 

n hndgc: _J inierchangc 
D drainage 7 roadway 

0 ilgh11ng 
U phasing 

D Mislocated 

0 quantity :J strucnire D estimating 
D Other (spe< if.rJ: ____________________ _ 

Agency J\sse~:.mt'nl. indicntr /p, d of ;111er11nl re,·ie,r of dispute or clmm performed b_\ age,1l)' 
□ Project lc\cl (111clud111g resident engineer, 
D DbtnL·I Co11-,truc1ion Umt 
D D1~trn..:t (11tcludi11g. dis1ric1 engineer) 
□ O1sputt: Amtlysis/ Resolution Group in Oistrict Cons1ruction Unit 
0 Dispute /\nalys1s/ Rc:.olu11011 Group i11 Ccnrral Office 
0 Dispute Analys1s/ Rcsoluuun by outside Cunsultanl 

Initial Submi'\~ion o f 0 1spute : 
Dace Submiued _______ ___________________ _ _ _ 

Amou111 Requested : ______ ~ 

Time Ex1ens1on Requested · ____________________ _________ _ 

Applicahlc Conlrac t Clauses: 
n No Damages for delay tor D R-of-W 
D Changc:s Clauses 
D Differing S ite Condi1ion Clauses 
□ Sit<: "A':J .. b " Discla1111er 
0 Other c lauses (Plem,· ""mh i[,·,•mml 1o rh,• d1.~1mrrJ 

Pinal Resolution ot l),spu1c: 

D U1ility conflic1s 

Da1e: _____________ _ _________________ _ 

Amoun1 --------- -----------------------

Time Extcntiun 

Method ot mclusio11 mto contrac1 
D Cha11gt' Onkr D Quanrny Varia11on 

D Law~uil Judg111c111 

8 

D Administrative Procctlurc Fmding 

U Lawsui1 Settlemem 

"' N 



APPENDIX A (Continued) 

Project 20-S, Topic 24-01 Agency:: _________________ _ 

Ill. AGENCY DISPUTE EXPERIENCE - PROJECT 112 

For at least tluee represe111,uive projects wit.h significant disputes above $ 1,000.000 on projects 
undertaken durmg tllc past five years for which information is availahle please provide the following 
information. I f 1here have been no disputes over $ 1,0(X),000. then se lect three projects with the largest 
dollar amount 111 dispu1e. If appropri;:ite. please ,attach hack-up documentation 
Source person for add itional infor111;11 io11 ______________________ _ 

Phone: _________________ Fa.x: _________ _ 
Dislrict: _ __________________________ _ _ 

Project Name:: ________________________ _____ _ 

Location: 
Descript ion: 

Type of Specifica1ions 

:J Urban 
n New Ruild 
D Mainline 
D Structure 
D Detailed De'.Sign 

0 Rural 
0 I nterSlale 
0 Rehab 
0 lnlcrchangc 
□ Performance 

0 Roadway 
0 Secondary 
□ Incerseccion 
0 Combina1ion 

ContraL·tor · ____________________________ _ 

Initial Contract Amount : _________________ ___________ _ 

Engineer Estimated Range: ____________________________ _ 

Second Bid Amount: _____________________ _______ _ 

% subcontrat:ted: ____________________________ _ 

In-house design: U Yes □ No Consultanl Design: 0 Yes 0 No 
Noucc To Proceed Dale: ___ _________________________ _ 

Construction Duration: ____________________________ _ 

I .iquidated Damages: 

Time Extension: ____ _____________________ ___ _ 

Final Completion Date: ____________________________ _ 

Adjusted Constr . Amount· ____________________________ _ 

% Increase. ____________________________ _ 

In house inspection: 
Consultant inspection/ 

Project Management: 
Number of Change Orders: 

0 No 
0 No 

O Yes 
O Yes 
CJ Yes U No 
_____ Under $300.000 

9 

_____ Over $300,000 

Project 20-5, Topic 24-01 Agency:: _____________ _ 

IJI. AGENCY DISPUTE EXPERIENCE - PROJECT 112 

Cause of Disputes: 0 Righi of Way 
□ Differing Site Co11ditio11 /spel'ify) 
□ U11derc111 ::::J add/borrow O fdn redesign 

□ User C/,anRe 
n U1ili1y Relocation (.,perify) □ Reloca1ion Delay 
D Design Error Omiss ion (specify) 

D bridge D interchange 
D drainage D roadway 

0 lighting 
D phasing 

D Misloca1ed 

D quantity D structure D estimating 
U Odier /specify): __________________ _ 

Agency Assessment: indicare level of imnnal review of 1/i.fpure or rlaim pe,formed by agency 
D Projec1 level (includ ing res ident engineer) 
D Distric.:t Cunstruc.:tion Unit 
D District (im.:luding distric.:t engineer) 
[J Dispute Analysis/Resolution Group in District Construction Unit 
0 Dispu1e Analysis/Resolu1ion Group in Cen1ral Office 
D Dispute Analysis/ Resolution by oucside Consultant 

Initial Submission of Oispute: 
Da1e Submilled: _ _ __________________________ _ 

Amount Requested: ___________________________ _ _ 

Time Extension Requested: ____________________________ _ 

Applicable Contrac1 Clauses: 
0 No Damages for delay for: LJ R-of-W 
0 Changes Clauses 
□ Differing Site Cond ition Clauses 
□ Site "As ls" Disclaimer 
D Other c lauses: fI'/1•r1u nuach i( rt'nrral ro rhe di.(pmrJ 

Final Resolu1ion of Dispute: 

□ U1iliry connic1s 

Da1e· _______________________________ _ 

Amotint· _ ______________________________ _ 

Time Ex.tcntion: _______________________________ _ 

Method of inclusion 11110 conmu.:t 
lJ Change Order D Quantity Variation 

D Lawsuil Judgment 

JO 

0 Administrative Procedure Finding 

0 L1wsui1 Settlement 

t..,; ,..,, 



APPENDIX A (Continued) 

Projecl 20-5, Topic 24-01 Agent): _ ___________ __ _ 

Ill . AGENC Y DIS P UT E EXPERIENCE - PROJECT #3 

For al lcasl three rcprL·~entative project,;; with significant disputes above $1 .OOU,(X)() on proJc1:ts 
undcrcakcn durmg the pa31 five yea rs for which informa1ion i,;; ava ilahlc please provide the following 
information. I f there have been no d1sputcs over $ 1,000.000. then select three projec ts with the largest 
dollar amount in dispute. If approprnuc. please attach back-up documentation . 
Source person for aclclit1onal information: ______________________ _ 

Phone· 
D1~trict. 

_ _____________ Fa:<: _ _______ _ 

Projee1 Name: ____________________________ _ 

Loca11on: D Urban 
n escrip1ion: D New Uu,ld 

D Mainline 
n S1rucrure 

Type of Specifica110 11s: n De1ailed Desig n 
Contractor: ___ _ 

D Rural 
D Interstate 
0 Rehab 
'.J lmerchange 
'.J Performance 

[" Roadway 
D Secondary 
0 Intersection 
D Combination 

lni1ial Con1ract Amount: __________ __________________ _ 

Engineer Estimated R:inp,e: ______________ ______________ _ 

Scc.:ond Bi<l Amoun t: ____ ______________________ _ _ _ 

% subcon1rac1ed: _____ _______________________ _ 

'11~hou<:e de<:ign: [J Yes D No Co11sul1a111 Design· n Yes :J No 
Notice To Proceed Oa.tc: ____________________________ _ 

Const ruc1ion Dur:111011: _ ___________________________ _ 

L14u1<latcd Da111:tgcs· 

Tune Extcns1on: ____________________________ _ 

Final Comple1ion Da1e: ___________ ___ ______________ _ 

Adjusted Constr Amoun1: ____________________________ _ 

% lnnca ... c · 

In house 111spcc11011 : 
Consultant inspeccioni 

ProJeC t Manage111c11t: 
Numher of Change On.Jc rs· 

rJ y l . ._, 
-'.J Ye, 
::J Yc:-. 

1 No 
C No 
C No 

Under $300.000 

II 

_____ Over $300.()()() 

Projecl 20-5, Topic 24-01 Agency: _____________ _ 

Ill . AGENCY DISPUTE EXPERIENCE - P ROJECT #3 

Comse of Di, pute<: : n Righi of Way 
D J)ijfcring Sit, C1111ditio11 (specify) 
□ Undercut □ add/borrow D fdn redesign 

□ User Change 
D U11l11y l(cloca11on (specify) □ Rclocallon Delay □ Misloca1ed 
n Design Error Omission (specify) 

n hriclge [] imerchange 
:J drainage D roadway 
'.J qua111,1y C s1rucrure 

O ligh1ing 
D phasing 
D es1ima1ing 

:J Od1er (specify): ___________________ _ 

Agency Assessment: indirate level nf imernal re\';ew of dispute or claim performed by agency 
:::J Project level (including resident engineer) 
:::J District Cons1ruc1ion Unit 
:::J District (including district engineer) 
:J Di~pute A11alysis/Resolution Group in District Construction Unit 
'.] 1Jispu1e Analys,s/Re,ulu11011 Group in Cenlral Office 
D Dispute Analys1s/Re~ulut1un by outside Consul tant 

Initial Suhmission of Dispute: 
Date Submi11ed ____________________________ _ 

Amount Requested ____________________________ _ 

Time Extension Requested: ____________________________ _ 

Applicable Comract Clauses: 
LJ No Damages !or delay tor: □ R-of-W 
n Changes Clauses 
D Di ffe ring Site Condi1ion Clauses 
D Sire ~ As Is ~ Disc\auner 
D Other clauses (l'll'II\(' mrmh ,[,·,•ntml III thl' r/1.mutr-f 

rlnal Resoluuon of D1spu1c: 

D U1ility confliclS 

Date : _______________________________ _ 

Amount· _______________________________ _ 

Time Extention --------------------------------

Method u r 111clusiu 11 mto contract 
0 Change Order D Quantity Variauon 
D Lawsu11 Judgment 

12 

n Administrative Procedure Finding 
D Lawsuit Settlement 
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APPENDIX A (Continued) 

Project 20-5, Topic 24-01 Agency: _______ _ _____ _ 

IV. DISPUTES RESOLUTIO.'I TECHNIQUES 

A. In the past five years. has your agency used any of tlie following procedures or techniques in an 
attempt to resolve disputes before they are formalized imo claims or lawsuits'? fs your agency's use 
of this techn ique increasing or decreasing? 

I . By issuing change orders to senle a contract dispute matter (rather tlian extra work items) 

D Yes 0 No n Increasing Use D Decreasing Use 

2. By trying to sett le tlie d isputes in the joh meetings? 

□ Yes D No D Increasing Use D Decreasing Use 

3. By dealing with disputes tlirough informal negoriations (Su definition)? 

D Yes D No □ Increasing Use D Decreasing Use 

a . If yes. at what administrative level were the informal negotiations held? 

D field level D regional/district level O central office D legal dept. 

4 . By dealing with disputes through formal nego1iations (See definition) ' 

D Yes D No 

a. If yes, at what administrative level were the informal negotiations held? 

0 fie ld level □ regional/distr ict level D central office 0 legal dept. 

5. By decision of adminisirativc agency at different levels of review with increasing authority? 

□ Yes D No 0 Increasing Use □ Decreasing Use 

6. By co/labormive problem solving (see definition): 

0 Yes □ No n Increasing Use D Decreasing Use 

If yes. with: 

D The contractor □ The design engineer D Other consultants 

7. By mediarion (sec definuion)? 

D Yes □ No □ Increasing Use D Decreasing Use 

8. By the use of an independent dispuus review board /su definition/ ? 

D Yes □ No n Increasing Use D Decreasing Use 

9 . By implementing 1hc termt;: and proceduret;: of a pa rmering agreement or partnering program (see 
definition) ' 

□ Yes n No D Increasing Use D Decreasing Use 

13 

Project 20-5, Topic 24-01 Agency: ___________ _ 

IV. DISPUTES RESOLUTION TECHNIQ UES 

8. Which three of the fo!lowmg dispute rcsolut1on techniques in your opinion have been 1nost cffcc11vc 
111 resolving disputes·.> ( Rank 1hrcc) 

□ Informal Negotimiom 

□ Job meetings LJ Field level 

□ Formal Ne1:orimi011s 

n Regional/d istrict level O Central Office 

0 Joh meetings D Field level D Reg1onalld1stric1 level D Central Office 

LJ Administrative Process 
□ Collahnratil'e Problem Sofring 

D W11h 1111: Dc~ign Engineer 
:I Wuh the Contractor 

□ Mediation :::J D1sp1111•s 1/evrell' Board 
D Unila1cral Change Order 

□ Partnering Implementation 

0 Other s1w11Jr) : ____________________ ________ _ 

C . In the past five years. has your agency employed any of tl1e following administrative techniques or 
resources as a way to assist in tl1e resolution or ,!ispures? ls your agency's use of these techniques 
increasing or decn:asing? 

I . Delegating more authorny to sculc dispwes 10 the field office or project slaff? 

□ Yes □ No □ Increasing Use D Decreasing Use 

2. Delegating more authority 10 scnlc dispures to the district level staff? 

D Yes □ Nu □ Increasing Use D Decreasing Use 

3. Requi ring Lliat approval 10 senlc all major dispures come from the central office? 

D Yes D No 0 Increasing Use D Dec reasing Use 

4. Involving agency legal staff early 111 the dispute? 

□ Yes C No 0 Increasing Use D Decreasing Use 

5. Involving federal agency staff early m the dispur,? 

□ Yes □ No C Increasing Use D Decreasing Use 

6. Involving the district engineer early in the di.rpur,? 

□ Yes '.:J No D Increasing Use D Decreasing Use 

7. lnvolving outside i:laim.:-i t.V1bulc .. n1:., cdt l)' in Ilic di.,pute? 

D Yes □ No n Increasing Use D Decreasing Use 

8. Involv ing in-house claims analysts early in lhe dispute? 

D Yes □ No □ Increasing Use D Decreasing Use 

9 . Training uf field personnel in claims avoidance and dispute resolution 

□ Yes □ Nu □ Increasing Use LJ Decreasing Use 

14 
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APPENDIX A (Continued) 

Projecl 20-5, Topic 24-01 Agency: ______________ _ 

IV. DISPUTES RESOI.IJTI01'i TECHNIQUES 

D . Which lhrcc ol the lol low111g aU1111niscr.1tive techniques or resources, if any. in your opinion, were 
the most cffccuvc in the rcsoluuun of the dispwes? 

LJ Delega1ion of Authority 10 f'ield Staff 

7 Central Office Approval 

:-7 Early lnvolvemem of Federal Agency Staff 

;:J Early lm•olvemem of the Outside 
Claims Consultants 

D Delegation of Aulhori1y 10 Dis1nc1 Level 

Staff 

D Early Involvement of Legal Staff 

D Early lnvolvemenl of U1e District Engineer 

D Early lnvolvemcm of In-house 
of In-house Claims Staff 

E. What four Items. m your opmion. are Lhe main obstacle!; to the early resolution of disputes? 

0 lnsufflctcnt aud1ority delegated 10 D Insufficient project funding 
!he project s1aff 

C Lack of informatio11 from the contractor to 
support irs position in !he dispute 

D Lack of support from d1e design engineer to 
assist in the dispute evaluation 

D Lack of involvement by agency legal counse l 

D Too much involvement by contractor 
legal representative 

D Lack of au informal adminic;; lrative process to 
facilitate ncgowllion 

D Informal or formal department policy 10 
defer decisions on disputes until the 
end of tl1e projec1 

D Disputing party not allowing adm inistrative 
process to work 

15 

D Defensive perspective by design engineer 

□ Lack of olher 1echnical support 10 
assist in the analysis of the dispute 

D Too much involvement by agency legal 
counsel 

D Not enough uwolvement by contractor legal 
representative 

D Lack of approval by !he ccnlral office 

0 Belligerem manner of disputing parry 

::::J Self serving posniring by parties 10 !he 
dispute 

Project 20-5. Topic 24-0 1 Agency : ______________ _ 

V. DISPUTES AVOIDANCE TECHNIQUES 

A . In the past five years. has your agency umJcnakcn any of the following procedures in an attemp1 10 
avoid or minimize the potential for contract displi/es on your construction or rehabilitation projects? 

I. Coonlmation of adjacent or 11HcrrclalCd projects or contract sections 

D Yes □ No 

2. Prec.Jesign or prcr.:onstrucuun investigations 

D Yes □ No 

0 Soil borings 
D Utility Survey 

D Ex1s1i11g conditions surveys D Dcslructivc or intrusive testing 
□ l'reblas1 survey of adJacem properties 

3. Design Reviews 

D Yes 

D By in-house s1aff 

□ No 

:::J Agency Design staff □ Agency Construcrion staff 
::.J Agency Design liaison staff 

[.J Dy an independent engineering consulram □ Dy others 

a. If your agency has performed design reviews, how extensive was the engineering effort on the 
average? 

D Less 1han 40 hours n 4 1-100 hours D I 00-200 hours D More lhan 200 hours 

h. If your agency has performed dci;; ign reviews. al what point in time were the reviews 
performed. 

□ 35% Design Comp/etirm □ 50% n <~sigr, Completion □ 90% Design Completion 
D / 00% Des;gn Complt•t,011 □ Other Stage of Design Completion:_1,_,,,.-"~6-·/ _______ _ 

c. Does your agency have an c11gi11ccr111g l>Upport group to resolve design conflicts during 
construction? 

□ Yes □ No 

4 . Cunstrucrab;/i1y Review (see definitio'1) . Docs your agency perform constructab1lity reviews? 

D Yes □ No 

0 By in-house staff 
D Design Group :::J Construc11on Group D Design l!aison staff 
lJ lly the Engineer of Record lJ lly a cons1ruc1ion management firm 
LJ l1y an independent engineering firm □ lly a hidder/construc11on con1ractor 
n Ry others 

16 
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APPENDIX A (Continued) 

Projec1 20-5 , Topic 24-01 Agency: ______ _ _ __ _ 

V. DISPUTES AVOIOANCE TECHNIQt.:ES 

If your :igency h:i~ performed constructability studies . al what poi111 in time were the 
construc tabi lity stud ies performed? 

D 35 % Design Co111pletion D 50 % Design Comple1ion n 75 % Design Comple1ion 
D 90% Design Complc11on lJ 100% Design Completion 
D Otl1cr Srngc o f Design Comple1ion: ~''"'""-'""-; 'u.... _________________ _ 

If your agency has performed constructahi lity s rudies. what foc1ors were within t.hc scope of the 
constructahility s tudy'! 

0 schedules 

0 potcn11al cos1 savings 
D general conditions 

0 u11l11y contl1cts 

C materials 

C staging/sequencrng 
D dispu1cs/cla1ms procedures 

□ construction 
mclhodology 
D 1raflic comrol 
U dispu1es/claims 
prevention 

5. Does your agcm.:y have a <le~ign. engineermg . o r contract administration support group wh ich can 
be involved on an 1mmcd1atc, intensive basis to resolve critical design. construction or dispute 
issues'! (!'rob/em /111en ·e111io11 Group) 

U Yes D No 

a. If yes. what level of author ity is required to mohil i1e the group 10 .1ssi,;;t on a problem-ridden 
project. 

lJ Res ident Eng ineer 
n C'eniral Office Bureau Chief 

6. Value £11ginl'erh1g (see 1h'fini1io11J 

D Yes 

D By in hou, c ~l•lff 
0 Dt:~1g 11 Group 
D ~tam1cna11cc Group 

D Construction Engineer 
□ Other 

D No 

D Cons1ruc11on Group 

D Dis1rict Engi11cer 

D L>csign Liaison Group 

D By 1l1c b1~111ccr ol Record 
D By an 1ndcpcn<lc m cngmccrmg firm 
0 By oihers 

D Uy a con~1ruct1on management firm 
LJ Dy a b1ddcr/construct1on contractor 

a. If your agency h:1 \ performed , alue engmeering . at what point Ill rime was the value 
enginee ring stud1cs pt:rformed .1 

D 35 <;{ Design Complc1io11 [] 50% Design Comple1ion C 75 % Des ign Comple11on 
U 90% Design Comple11011 □ 100% Design Completion 
0 Other S1a~c of Desi~n Co111plet1on 
n Oming C-011<.,1rucr1011 hy 11._c of VE incentive c lause 
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Projec1 20-5 , Topic 24 0 1 Agency: ______ ___ ____ _ 

V. DISPUTES AVOIDANCE TECHNIQUES 

b If your agency has performed value enginee,;nK studies, what savings were consistently ach ieved 
by value engineering'! 

D less Lhan 5 % o f lhc estimated construction cost 
D more than 5 %. but less than 7 % of the estimated construction cos t 
D more than 7 % . but less than I 0 % of the estimated construction cost 
U more than 10 %. hut less 1h ;111 15% of the estimated construction cost 
D more than 15 % of the estimated co11struct1011 cost 

7. Construction/Program Man~gemenl Consulta nts 

a . Does your agency use construction/ program management consultants? 

f7 Yes C No 

b . Type of Services 

U Cons1ruc1ion Sequencing/Scheduling 
D Contrac t Adm inistration 
r Oe .. ign Phase Services 

0 Construc tion Inspection/Quality Control 
0 Preconstruction Services 
D Oilier: i,(s<l!p,cec,aiJ.JfyCL/ _________ _ 

c. Type of firms providing Cons1ruction/Progra111 Ma11agemcnt Services 

D Profess ional Construction M.anagers 
D Inspection fi rm 
D Gene ral Contrn<.:wrs 

8. Prebid Mcct111gs'.' 

D Yes O No 

D Mandatory attt.·ndam.:c by all b1d<lcrs 

Are minute~ takt"ll 
A rc 111111u1c~ d1stnbuu:d 10 all aucndces 
r\ re mrnutes d istr ibuted 10 a ll bidders 

Ancndccs generally 111clude: 

D Engineer of Record 
0 U11l11y Company Rcrrescmauvcs 
LJ Fede ra l Agency Rcprescntat1vcs 

D Yes 
U Yes 
O Yes 

D Engineering firms 
Olher: (specify) : ________ _ 

D Non-manda1ory anendance hy bidders 

U No 
□ No 
C No 

0 Agency Contracr Administration Staff 
0 Agency Legal Staff 

9. Precons1ruc1ion .\ilectin~~ (After award hut prrnr 1n nntire to proceed) 

D Generally required r Always required 
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APPENDIX A (Continued) 

Project 20-5, Topic 24-01 Agency · ______________ _ 

V. DISPUTES AVOIDANCE TECHNIQUES 

Attendees gencrnl ly include: 

D Agency Contract Adminis1ration Representative 
D Agency Field Representative D Engineer of Record 
D Agency Legal Staff D Utility Company Representatives 
□ Subcontractor Representatives □ Federal Agency Representatives 

Topics addressed generally include: 

D Staging/Sequencing 
□ Sdteduling 
D Right of Way/Sue Access 
□ Util ity Conflict 
D C hange Order Procedures 
D C laims Procedures 
D Procu rement Items 

D Design Clarification/ Revis ion 
D Payment Processing 
D Mobilization Requirements 
D Manpower Projections 
D Safety 
D Environmental 
D Shop Drawings/Suhmittals 

D Odtcr ,.,.1.,,·,~n,.,·i,.,1~• ___________ ______________ _ _ 

10. Period ic Construction Meetings 

a . Frequency 

0 Weekly O Bi-weekly □ Monthly 
D Orher 0 Periodic but not regularly scheduled 

b. Allcm.Jccs generall y include: 

D Contrm.:tur~ 
D Subcontractors 
D Utility Company Representative 

c. Topics addressed generally inc lude: 

0 Scheduling 

D Change Orders 

D Progn:ss to date 

0 Agency Contract Administration Staff 
D Suppliers O Agency Field Staff 
0 Eng,nc-er of Record O Odiers : fJff£.iM 

D Procurement Items 

D C laims/Disputes 

D Construction Problems 

0 Mandatory Schedule 
Updates 

0 Shop Drawings/ 
Submittals 

0 Utility Conflict 

D Od,cr: .cs"''"-''',_,·1,c· ·"----------------------------

11. Does your agency allow u,e bidders access to project data prior to bid? 

D Yes D No 

D Sot! Studies D Right of Way Information D Site Surveys 
0 Utility Location Maps/Reports D Site Investigation Reports D As built drawings for 

rehab work 
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Project 20-5. Topic 24-01 Agency:: ___________ _ 

V. DISPUTES AVOIDANCE TECHNIQUES 

12. Is Construc11on Scheduling mandatory on most large projects'! 

0 Yes 

a. Performed by: 

D Program Manager 
0 Independent Scheduling 

0 No 

0 Agency in-house staff 
0 Enginee r of Record 

Consultant retained hy the Agency 

b. Are any of the following mandatory scheduling submissions? 

0 Contractor 
[J Other : _____ _ 

0 30 day Schedule D 90 day Schedule D Complete Construction 
Schedule 

0 Monthly Updates D Periodic but not monthly updates 
0 Schedule Revis ions to Support Time Extensions O Weekly Lookahead 

Schedules 

13 . Please imJicatc the value of the following techniques in reducing the number or severity of 
d1spu1cs/c laims or resolving dispmcs/claims? 

I Very Valuable 2 Valuable 3 Not Valuable 4 Counterproductive 

Contract Coordination 
Predesign/ Preconstruction Investigations 

-- Consrrucrabiliry Reviews 
-- Problem illlervemion Group 
-- Value Eng;11eering == Constructio11/ Progra111 Managcmc111 Consultants 

Pre bid Meetings 
-- Prccons1ruct1on Meetings 
-- Periodic Construction Meetings 

Increased Access for Contractors to Site Information 
-- Mandatory Construction Scheduling 
-- Other: (specify) 

None o f the above 

B. In the past five years , has your agency reorganized its standard project organization or departmental 
structures in an attempt to minimize or avoid potential contract disputes or claims on your com:aruction 
or re habil1ta110n proJects'! 

D Yes 0 No 
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APPENDIX A (Continued) 

Project 20 -5. Top ic 24-01 Agency: _____________ _ 

V. DISPUTES A VOIDA:-ICE TECH:-IIQUES 

I. If yes, wh ich of the following would apply: 

D Integration of Design/Construction s1aff/responsihilities 
D Separ;1tio11 of Design/Construction staff respons ibilities 
D More n:spo11s1bilities of construction field staff for claims/d ispute resolutions 
0 Less rcspo11s1bil itics for construction field staff for claims/dispute resolution 
D More involvement or legal staff in the project administration 
D Less involvement or legal s1arf in project administration 
[l Crea1ion/addition or in-house scheduling expertise 
D C reation of a Problem /111enemion Group 
D More in-house des ign responsibili1ies 
0 Lt:ss in-house design responsibilities 
0 More dclcgat10n of responsibilities to comracrors 
D Use of multiple prune contracts 
0 Formation of parmerin.~ agreements with design/engineering firms 
0 Formation of partnering agreements with construction contracts 
D Conuniune nt to your Totnl Qunliry Management 

VJ. EARLY RECOGNITION OF DISPUTES 

A. In the past five years. has your agency used any of the following lechniques or procedures in an 
attempt to antic ipate or ide111ify disputes on an e~ rly basis? 

I. Bid evaluation/comparisons 

D Yes D No 

2. Preconstruction Meetings 

D Yes D No 

3. Project Meetings 

D Yes D No 

a. If yes. how regularly are they scheduled? 

0 Monthly □ Not Regular 0 Weekly 
□ 11 depends D Other (specify) : _ _________ _ 

4 . Manda1ory Project Scheduling 

D Yes D No 

5. Project Cost/Payment Forecasting 

□ Yes D No 
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VI. EARLY RECOGNITION OF DISPUTES 

6. Regular review o r project documc111a1ion 10 identify pending disputes? 

D Yes D No 

7. Proactive managemenl of problt:ms al project meetings'! 

D Yes D No 

8. In your opmion. what arc 1hc three best ways to recognize or anticipate disputes on an early 
basis? 

D Bid Evaluation/Comparison 
D Project Meetings 
D Cost/Payment Forecasting 
0 Proactive Management at Project Meetings 

0 Preconstruction Meetings 
D Projec1 Scheduling 
D Review of Project Documentation 
D Other .JHm;jfy1 

Thank you for your assistance in this Na1ional Coopera1ive Highway Research Program Project. 
Please rerurn the completed questionnaire to: 

Barry 8 . Bramble 
D&Z. Inc. 
280 King or Prussia Road 
Radnor, PA 19087 
Phone (215) 975-6609 
Fax (215) 976-6700 

22 

l..,J 
\0 







TE 7 .N26 no. 214 

Bramble, Barry B. 

Resolution of disputes to 
avoid construction claim.a 

1DU£ DATE~·---_,..JD._TT ... F:...,__o_A_T_E_ 

l 
I. 

l _ ___ _ 

19670 

Nov. o 1 1995 



THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research 
Council, which serves the National Academy of Sciences and the National Academy of 
Engineering. lt evolved in 1974 from the Highway Research Board, which was established in 
1920. The TRB incorporates all former HRB activities and also performs additional functions 
under a broader scope involving all modes of transportation and the interactions of 
transportation with society. The Board 's purpose is to stimu late research concerning the nature 
and performance of transportation systems, to disseminate infom1ation that the research 
produces, and to encourage the application of appropriate research findings. The Board's 
program is carried out by more than 270 committees, task forces, and panels composed of 
more than 3,300 administrators, engineers, social scientists, attorneys, educators, and others 
concerned with transportation; they serve without compensation. The program is supported by 
state transportation and highway departments, the modal administrations of the U.S. 
Department of Transportation, the Association of American Railroads, the National Highway 
Traffic Safety Administration, and other organizations and individuals interested in the 
development of transportation. 

The National Academy of Sciences is a nonprofit, self-perpetuating society of dist inguished 
scho lars engaged in scientific and engineering research, dedicated to the furtherance of science 
and technology and to their use for the general welfare. Upon the auU10rity of the charter 
granted to it by the Congress in 1863, the Academy has a mandate that requires it to advise the 
federal government on scientific and technical matters. Dr. Bruce Alberts is pres ident of the 
National Academy of Sciences. 

The National Academy of Engineering was established in 1964, under the charter of the 
National Academy of Sciences, as a parallel o rganization of outstanding engineers. It is 
autonomous in its administration and in the selection of its members, sharing with the 
National Academy of Sciences the responsibility for advising the federal government. The 
National Academy of Engineering also sponsors engineering programs aimed at meeting 
national needs , encou raging education and research, and recognizes the superior achievements 
of engineers. Dr. Harold Liebowitz is president of the National Academy of Engineering. 

The institute of Medicine was established in 1970 by the National Academy of Sciences to 
secure the services of eminent members of appropriate professions in the examination of policy 
matters pertaining to the health of the public. The Institute acts under the responsibility given 
to the National Academy of Sciences, hy its congressional charter to be an adviser to the 
federal government and, upon its own initiative, to identify issues of medical care, research, 
and education. Dr. Kenneth I. Shine is president of the [nstitute of Medicine. 

The National Research Council was organized by the National Academy of Sciences in 
1916 to associate the broad community of science and technology with the Academy's 
purposes of furthering knowledge and advising the federal government. Functioning in 
accordance with general policies determined by the Academy, the Council has become the 
principal operating agency of both the National Academy of Sciences and the National 
Academy of Engineering in providing services to the government, the public, and the scientific 
and eng ineering communities. The Council is administe red jointly by both Academies and Uie 
Institu te of Medicine. Dr. Bruce Alberts and Dr. Harold Liebowitz are chairman and vice 
chairman, respectively. of the National Research Council. 
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