
http://www.virtualbookworm.com/bookstore/product/cumulative_imp_and_other_distrupt_claims_construct.html
douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text
TO ORDER BOOKS:  CLICK ON THE LINK ABOVE

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text

douglasnutter
Typewritten Text





 

 
 
 
 
 
 

Cumulative Impact and 
Other Disruption Claims 

in Construction 
 
 
 

Richard J. Long, P.E. 
Rod C. Carter, CCP, PSP 
Harold E. Buddemeyer 

 

 



 

 

 

Published in 2014 by Virtualbookworm.com Publishing Inc., College Station, Texas 
77842, United States of America. 
 
This publication is designed to provide accurate and authoritative information in regard to the 
subject matter.  It is sold with the understanding that the author and publisher are not engaged 
in rendering legal services. If legal advice is required, the services of a competent lawyer should 
be sought. 
 
© 2014 by Long International, Inc.  All Rights Reserved. 
 
No part of this publication may be reproduced or transmitted in any form or by any means, 
electronic or mechanical, including photocopy, recording, or by any information storage and 
retrieval system, without the permission in writing from Long International, Inc.  Requests for 
permissions to reproduce content should be directed to the Corporate Office of Long 
International, Inc. as identified at www.long-intl.com. 
 
 
ISBN 978-1-62137-527-2 
 
Library of Congress Number on file with Publisher. 
 
 

1  2  3  4  5  6  7  8  9  10 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cumulative Impact and Other Disruption Claims in Construction



 

 

i 

Table of Contents 
 

Preface ........................................................................................... ix 

About The Authors ...................................................................... xiii 

Acknowledgements .................................................................... xvii 

 

Chapter 1    

Disruption and Cumulative Impact Defined ................................ 3 

1.1 Disruption ................................................................................................. 3 

1.1.1 Disruption as Compared to Delay ........................................................ 4 

1.1.2 The Components of Disruption ............................................................ 5 

1.2 Cumulative Impact Defined .................................................................... 6 

1.3 Direct Disruption vs. Cumulative Impact, Foreseeability, and 
Hidden Costs .......................................................................................... 10 

 

Chapter 2    

Legal Considerations .................................................................... 15 

2.1 Acknowledgement of Cumulative Impact ............................................. 16 

2.2 Disruption and Cumulative Impact Claim Challenges ........................ 17 

2.2.1 Demonstration of Causation ................................................................ 18 

2.2.2 Reservation of Rights to Make a Claim .............................................. 23 

2.2.3 Use of Proper Damages Methods ....................................................... 29 

2.2.4 Preservation of Good Records ............................................................ 33 

2.2.5 Overcome the Claim Premise Being Barred by Law or 
Contract ................................................................................................... 35 

2.3 Arguments Against the Theory of Cumulative Impact ......................... 35 

2.4 Successful Claim Recovery .................................................................... 36 

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

ii 

Chapter 3    

Methods for Estimating Loss of Productivity Man-

Hours for  Disruption and Cumulative Impact Claims ............... 41 

3.1 Causes of Productivity Loss ................................................................... 42 

3.2 Contractor-Caused Problems that Contribute to Growth in 
Quantities, Man-Hours, and Costs ........................................................ 45 

3.3 Industry Recommended Practices for Calculating Productivity 
Loss ......................................................................................................... 47 

3.4 Methods for Estimating Productivity Loss ........................................... 50 

3.4.1 Estimating Loss of Productivity Man-Hours Related 
to Direct Disruption and Cumulative Impact ................................... 51 

3.4.1.1 Measured Mile Analysis ..................................................................... 51 

3.4.1.2 Earned Value Analysis ....................................................................... 60 

3.4.1.3 Industry Studies on the Impact of Changes 
(Formulaic Approaches) .................................................................... 62 

3.4.1.3.1 1988 Leonard Study ......................................................... 63 
3.4.1.3.2 1990 CII Study .................................................................. 70 
3.4.1.3.3 1995 CII Study .................................................................. 71 
3.4.1.3.4 2001 CII Study .................................................................. 78 
3.4.1.3.5 2005 Ibbs Study ................................................................ 81 
3.4.1.3.6 Court’s General View of Formulaic 

Approaches ....................................................................... 87 
3.4.1.3.7 Further Uncertainties in using Formulaic 

Approaches ....................................................................... 88 

3.4.1.4 The Use of Factors ............................................................................ 90 

3.4.1.4.1 MCAA Factors ................................................................. 90 
3.4.1.4.1.1 General Considerations ...................................... 90 
3.4.1.4.1.2 Method .................................................................. 92 
3.4.1.4.1.3 Criticisms and Court Decisions ......................... 97 
3.4.1.4.1.4 Estimating Cumulative Impact .......................... 98 

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

iii 

3.4.1.4.1.5 Impacting the Project Schedule Using 

the MCAA Factors .............................................. 99 
3.4.1.4.2 NAVSEA Guidelines. ...................................................... 99 

3.4.1.5 System Dynamics Modeling ........................................................... 101 

3.4.2 Industry Studies Associated with Overtime and 
Overcrowding/Congestion ................................................................ 102 

3.4.2.1 Estimating Loss of Productivity Man-hours Related 
to Working Overtime ...................................................................... 103 

3.4.2.1.1 U.S. Department of Labor Bulletin No. 917 .............. 103 
3.4.2.1.2 Models Published by the Business Roundtable .......... 104 
3.4.2.1.3 NECA Overtime Study ................................................. 105 
3.4.2.1.4 1988 CII Study ................................................................ 106 
3.4.2.1.5 1994 CII Study ................................................................ 108 
3.4.2.1.6 U.S. Army Corps of Engineers Study .......................... 109 

3.4.2.2 Estimating Loss of Productivity Man-hours Related 
to Overcrowding/Congestion ........................................................ 111 

3.4.2.2.1 Studies Based on Worker Density ............................... 111 
3.4.2.2.2 Studies Comparing Planned and/or Actual 

Manpower ....................................................................... 113 

 

Chapter 4    

Example Calculations for Estimating Productivity Loss ........... 121 

4.1 Example Calculations from Industry Studies ...................................... 121 

4.1.1 1998 Leonard Study ............................................................................. 122 

4.1.2 1995 CII Study...................................................................................... 123 

4.1.3 2001 CII Study...................................................................................... 124 

4.1.4 MCAA Factors ..................................................................................... 125 

4.1.5 2005 Ibbs Study .................................................................................... 126 

4.2 Comparison of Results ......................................................................... 127 

  

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

iv 

Chapter 5    

Choosing a Quantum/Damages Method .................................. 131 

5.1 Preliminary Analyses ............................................................................ 133 

5.2 Methods of Damages Calculations ...................................................... 135 

5.2.1 Total Cost Method............................................................................... 135 

5.2.1.1 Elements of Proof ........................................................................... 137 

5.2.1.2 Theoretical Bases ............................................................................. 139 

5.2.1.3 Prerequisites ...................................................................................... 140 

5.2.1.4 Owner’s Failure to Provide Alternate Method............................. 141 

5.2.1.5 The Total Cost Cumulative Impact Claim .................................... 142 

5.2.2 Modified Total Cost Method ............................................................. 143 

5.2.3 Jury Verdict Method ............................................................................ 149 

5.2.3.1 When Can the Jury Verdict Method be Used? ............................. 151 

5.2.3.1.1 Proof of Injury ................................................................ 151 
5.2.3.1.2 No Other Reliable Method of Calculating 

Damages .......................................................................... 152 
5.2.3.1.3 Adequate Evidence ........................................................ 152 

5.2.3.2 Procedure .......................................................................................... 152 

5.2.3.3 Reasonableness Requirement ......................................................... 153 

5.2.3.4 Unpredictable Nature ...................................................................... 154 

5.2.4 Quantum Meruit ...................................................................................... 154 

5.2.5 “A”/“B” Estimates .............................................................................. 156 

5.2.6 Delta Estimate Method ....................................................................... 158 

5.2.7 Discrete Damages/Cost Variance Analysis Method ...................... 159 

5.2.7.1 Nine Step Process ............................................................................ 161 

5.2.7.2 Development of Cost Analysis Databases .................................... 164 

5.2.7.2.1 Control Budget Calculations ......................................... 166 
5.2.7.2.2 Actual Cost Calculations ............................................... 168 

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

v 

5.2.7.2.3 Cost Variance Calculations ........................................... 170 
5.2.7.2.4 Allocation of Cost Variances ........................................ 172 

5.2.8 Comparison of Methods ..................................................................... 173 

 

Chapter 6    

Supporting a Cumulative Impact or  Disruption Claim 

during the Project ....................................................................... 177 

6.1 Foreseeability and Reasonable Quantification of Direct 
Disruption and Cumulative Impact Costs during the Project ............ 178 

6.2 Owner-Directed Change Example ...................................................... 179 

6.3 Options for Contemporaneously Estimating Cumulative Impact ...... 181 

6.4 Documents that a Contractor Should Maintain .................................. 183 

6.5 Documenting Changes and Impacts ................................................... 184 

6.6 Tracking Productivity........................................................................... 185 

6.7 Notice ................................................................................................... 186 

 

Chapter 7    

Proving the Cause-Effect Linkage ............................................. 191 

7.1 Schedule Analyses ................................................................................ 192 

7.2 Tracking Impacts by Activity or Crew ................................................. 193 

7.3 Site Environment Changes .................................................................. 194 

7.4 Tell the Factual Story with Graphics ................................................... 196 

7.5 The Cause-Effect Matrix ...................................................................... 199 

 

Appendix A    

Court/Board Decisions Awarding the Contractor 

Impact Costs ............................................................................... 203 

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

vi 

Appendix B    

Court/Board Decisions Rejecting the Contractor’s 

Impact Claims ............................................................................. 209 

 

Appendix C    

Engineering and Construction  Project Documentation ........... 217 

Index ............................................................................................ 221 

Case Citations ............................................................................. 227 

 
 
 

List of Tables 

Table 3-1: Above-Ground Piping Data ................................................................................ 54 

Table 3-2: Planned and Actual Productivity – Above-Ground Piping .......................... 56 

Table 3-3: “Should Have Been” Costs – Above-Ground  
Piping Labor ............................................................................................................ 58 

Table 3-4: Claim using Earned Value Analysis for Above-Ground 
Piping Labor ............................................................................................................ 61 

Table 3-5: Example of Forward Pricing Productivity  
Loss Estimations ..................................................................................................... 93 

Table 3-6: Example of Retrospective Productivity Loss Estimations ........................... 96 

Table 3-7: Labor Overtime Productivity Data – 1994 CII Study ................................ 109 

Table 4-1: Man-Hour Data – Mechanical Project ........................................................... 121 

Table 4-2: Results from Industry Studies ........................................................................... 127 

Table 5-1: Man-Hour/Cost Variances – Total Project .................................................. 133 

 

  

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

vii 

List of Figures 

Figure 3-1: Cumulative Linear Feet Installed per Week –  
Above-Ground Piping ........................................................................................... 55 

Figure 3-2: Leonard Study – Effects of Change Orders on 
Productivity Electrical/Mechanical Work ........................................................ 65 

Figure 3-3: Leonard Study – Effects of Change Orders on 
Productivity Civil/Architectural Work .............................................................. 66 

Figure 3-4: Engineering Change vs. Engineering Productivity  
1995 CII Study – SD 108 ...................................................................................... 73 

Figure 3-5: Construction Change vs. Construction Productivity ..................................... 74 

Figure 3-6: Comparison of Ibbs’ 1995 and 2005 Productivity  
Loss Data .................................................................................................................. 82 

Figure 3-7: Ibbs’ Productivity Loss Data as a Function of the 
Timing of Changes. ................................................................................................ 86 

Figure 3-8: U.S. Department of Labor Overtime Productivity Data............................ 104 

Figure 3-9: Effect of Overtime on Productivity – 50 and 60 Hour 
Workweeks – Business Roundtable Study ..................................................... 105 

Figure 3-10: Productivity Loss Curves 1969 NECA Study ............................................... 106 

Figure 3-11: Productivity Loss Data – 1988 CII Study Large Bore 
Pipe Crews – 4/9s & 1/8 .................................................................................. 107 

Figure 3-12: Productivity Loss Data – 1988 CII Study Small Bore 
Pipe Crews – 4/9s & 1/8 .................................................................................. 108 

Figure 3-13: Productivity Loss Data – 1979 U.S. Corps of Engineers ........................... 110 

Figure 3-14: Lost Efficiency Based on Worker Density .................................................... 111 

Figure 3-15: Lost Efficiency Due to Trade Stacking (Hanna) .......................................... 113 

Figure 3-16: Effect of Crowding on Labor Efficiency ....................................................... 114 

Figure 3-17: Comparison of Overmanning Curves for a Base Work 
Force of 600 Craftsmen ..................................................................................... 115 

Figure 3-18: Lost Efficiency Due to Overmanning (Hanna) ............................................ 117 

Figure 5-1: Total Cost Method .............................................................................................. 136 

Cumulative Impact and Other Disruption Claims in Construction



 

 
Table of Contents 

(continued) 

viii 

Figure 5-2: Modified Total Cost Method ............................................................................ 144 

Figure 5-3: Jury Verdict Method ........................................................................................... 153 

Figure 5-4: “A”/“B” Estimate Method ............................................................................... 157 

Figure 5-5: Delta Estimates Method .................................................................................... 158 

Figure 5-6: Discrete Damages/Cost Variance Analysis Method ................................... 160 

Figure 5-7: Typical Cost Account Structure ....................................................................... 162 

Figure 5-8: Cost/Damages Analysis Matrix ....................................................................... 165 

Figure 5-9: Control Budget Revisions with Time .............................................................. 167 

Figure 5-10: Sample Evolution of Control Budget ............................................................. 167 

Figure 5-11: Allocation of Cost Variances ............................................................................ 173 

Figure 5-12: Comparison of Damage Analysis Methods ................................................... 174 

Figure 7-1: Bar Chart Schedule and Manpower Comparisons ....................................... 195 

Figure 7-2: Example of Tracking Impacts by Activity ..................................................... 197 

Figure 7-3: Multiple Impacts to Project ............................................................................... 198 

Figure 7-4: Simple Cause-Effect Matrices ........................................................................... 199 

Figure 7-5: Typical Cause-Effect Matrix for a Delay/Disruption 
Construction Claim ............................................................................................. 200 

  

Cumulative Impact and Other Disruption Claims in Construction



 
 

ix 

 

Preface 

Construction contracts usually contain a “Changes” clause by which the owner can 
bilaterally or unilaterally request changes to the scope of work that is to be 
performed by the contractor, and these requests are typically converted into change 
orders.  However, the owner’s actions or inactions can also result in constructive 
changes to the contract.  Change orders to adjust the contract price and time for 
completion result from a wide range of owner responsible events, including but not 
limited to, owner-directed increases or decreases in the scope of work to be 
performed by the contractor, owner-directed changes in the means and methods of 
the contractor’s performance or the materials or equipment to be installed, owner-
directed changes in the contractor’s planned sequence in which the work is to be 
performed, design changes, changes in the performance specifications, differing site 
conditions, constructability issues, late responses to the contractor’s properly 
prepared submittals and requests for information, delays in the delivery of owner-
supplied materials and equipment, failure to secure permits in a timely manner, 
owner interference with the contractor’s work, owner delays resulting in changes in 
the weather season during which the work is to be performed, changes due to 
actions or inactions of other trades working on the project for which the owner is 
responsible, and “constructive changes.”   
 
A directed change order or a constructive change typically entitles the contractor to a 
time extension if the changed work is on the then critical path, and to additional 
compensation not only for all direct costs, time-related costs, and costs for direct 
disruption that are caused by the change, but also indirect disruption costs for the 
unforeseen impact of the change on unchanged work.   
 
The disruptive effect of a change is a function of the size (man-hours and cost) of the 
change, the nature or scope of the change, the number of changes (although the 
number of changes may not be a sufficient determining factor in an assessment of 
cumulative impact), and the impact of the change on the other work.  Also critical to 
the magnitude of the disruptive impact of a change is the time within the engineering 
and construction cycle when the change is issued.  The further into the construction 
phase of the project, the greater the disruptive impact.  If the changes are significant in 
scope and require significant additional man-hours to perform the changed and/or 
impacted work, direct and indirect disruption may occur.   
 
The cost of direct disruption that is known and foreseeable should be included in the 
contractor’s change order requests as they are submitted to the owner for approval.  
The indirect disruption is often unforeseeable and referred to as the cumulative 
impact of changes.  If requests for additional compensation for these indirect 
disruption costs are not included as part of the change order process because they are 
not foreseeable, cumulative impact claims may be submitted by the contractor, usually 



 
 

x 

near or shortly after the completion of the project.  These cumulative impact claims 
most often seek recovery of the contractor’s additional expenditure of resources, 
typically labor costs. 
 
By any measure, it is difficult for a contractor to recover claimed costs that allegedly 
result from the cumulative impact of changes, either during the project, through a 
request for equitable adjustment and claim negotiations, or through 
arbitration/litigation.  The construction industry, courts, and arbitration panels in the 
United States generally agree that the theory of cumulative impact is reasonable, and 
that multiple change orders and other types of delays and disruption can negatively 
impact the contractor’s performance of unchanged work such that a contractor 
expends additional time, man-hours, and costs in completing its “unchanged” base 
scope of work.  Yet, as will be discussed, the standard of proof set by the courts in 
proving these cumulative impact claims is burdensome, and their decisions are 
somewhat subjective.  Further, the construction industry has no definitive standard to 
calculate loss of productivity claims that allegedly result from the cumulative impact of 
changes.  Finally, the concept of cumulative impact claims has not always been 
accepted in dispute resolution venues outside of the United States.  
 
Cumulative impacts remain largely an ill-defined concept.  A more thorough 
understanding of cumulative impacts as defined by the construction industry and 
courts and boards will aid the contractor in preparing its damages and proving 
causation.  The information herein provides a blueprint for the contractor seeking to 
recover costs that result from disruption and the cumulative impact of changes.  
Conversely, information is also provided that can be used by the owner to identify 
weaknesses in the contractor’s claim submittal, and to better defend against such 
a claim. 
 
The term “contractor” is used throughout this book to indicate the party claiming 
damages for disruption and cumulative impact.  Subcontractors may also be claimants.  
The term “owner” is used throughout this paper to indicate the party defending 
against a disruption and cumulative impact claim.  Engineering and construction 
firms, prime contractors, or construction managers may also be defendants against 
disruption and cumulative impact claims that are submitted by subcontractors. 
 
Chapter 1 discusses disruption and cumulative impact as defined by the construction 
industry, as well as by courts and boards.  Legal considerations affecting disruption 
and cumulative impact claims, and the challenges that contractors may encounter to 
sustain a cumulative impact claim, are discussed in Chapter 2.  Methods for estimating 
loss of productivity man-hours for disruption and cumulative impact claims are 
presented in Chapter 3, including references to commonly referenced industry studies.  
Chapter 4 presents examples of productivity loss and cumulative impact calculations 
using various industry studies and methods.  A discussion of quantum/damages 
quantification methods associated with construction claims is presented in Chapter 5, 

Preface
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and these quantum/damages calculation methods are discussed in the context of 
preparing cumulative impact and other disruption claims.  Chapter 6 provides 
information for preparing a cumulative impact or disruption claim during the project. 
Finally, a discussion of cause-effect analysis is provided in Chapter 7. 
 
Appendix A includes 18 cases in which a court or board awarded a contractor monies 
pursuant to its disruption claims.  In six of these cases, the theory and legal precedent 
associated with cumulative impact was specifically discussed.  Appendix B includes 31 
cases in which a court or board denied a contractor’s disruption claims, along with a 
brief description of the reasons for rejecting the claim.  In 24 of these cases, the theory 
and/or legal precedent associated with cumulative impact was specifically discussed. 
Appendix C provides a list of documentation that is typically preserved on an 
engineering and construction project.  
 
This book contains information from numerous published sources, and in many 
cases, the claims made by the various writers of those publications are restated herein.  
Therefore, the views and conclusions in this book are not necessarily those of 
the authors. 
 
 Richard J. Long, P.E. 

 Rod C. Carter, CCP, PSP 

 Harold E. Buddemeyer 
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