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Kl Definition

1) Delay, Disruption, Loss of Productivity (0|3} ‘LOP’)

“Disruption (as distinct from delay) is a disturbance, hindrance or interruption to a Contractor’s normal working methods,
resulting in lower efficiency.”

Project Status

Not Delayed

Delayed

Hindrance

Loss of

Productivity

Brian J. Furniss, Construction delays, Second Edition, 2009

Z2HE Eo| Agtal #A|8l0] AN =X| Disruption
(Wol/7Hd) sd2 g = US.

Delay (X|®)1} Disruption2 7H'E0| 2FZt EEtN
DelayZ| &/ d3MCtD sA| 24 DisruptionO| '&4i5H=
A2 OfL| O, DisruptionO| Z44ACtD S A DelayZ}

DisruptionO|

/ / . Hindrance,
InterruptionS 0| AUS
| + DisruptionO| L3l SHAH MAY X{BHEAO| LBt
fcceleration + O{T LI20| WA X{B}E 'LAA|IZEX|0f Cht
ZEot oof Ci3t S ot +20| TR
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Kl Definition

2) ‘dtd Xstof| S N* = Factor

External Factors

» Force Majeure
» Strike / Riots / Wars

Contractor Decision &
Responses
>« Acceleration

« Change in Sequences
» Suppliers Management

» Political Influences

Interaction

< —)

Cause & Effect Relationship
-

Disruptive Event & Signs

Trade Stacking

» Error & Mistake

» Lost Learning Curve

* Dilution of Supervision

Feedback

Owner Decision &
Responses
Change by Owner

Acceleration Order
Timely Decision Making

Onsite Symptoms

Interaction

Human Reactions

Fatigue

Morale & Motivation down
Lost Job Rhythm
Physical Reactions

‘ Cause & Effect Relationship

Change and the Loss of Productivity in Construction, Dr. Willian Ibbs, 2012
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Acceleration

o
2 el
el L&
Comparison of Different
e Workweek Efficiencies
» Overtime2 Acceleration?| 7H& =ot HE|O|LCH. « 24 —
F o i
Overtime * Premium Pay =0 H|&0| S7}otCt. g o |
- Z7PH 0l Ba| 80| BRB}C) ! HE = R B
e EOSom e ey
* Premium Cost, =2|& |22} 2+FHO| giC}. s \
Trade Stacking = ¥
X o 7#% AlZF 27t OLOIIA] @12 [ Bto| &sF A ol E
. AYB7H O[S} F0f AAHY XSE7t LABIT ﬁ
« Shift work2 AFEBIZ7F B2 Acceleration SEHO[LC} ]
-
Shift Work | » QUM 02 XQ) A|ZH0| FI0| MEE|X| Y=C} P
. IR0l 2|7t Tastict

9% Shift Work
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- - ZTbOl TRlo|Lt RHelo] BFe 0| AEAE Balwee [h2 2oz Sl wrt
Dilution of Supervision _ o - N _ N
ZrARIel 2] HiX| S1F 22 F/HHQ EE5S HRE 57| 20 ZHSHT;
Riopl StLtol QY EE= SHLEC| Subcontractor Off ‘4o HMZA 2 ZHIZ CHE X I0|Lt CHE 2
ipple St
Subcontractor Of|A| F=7tE Q1 Hgk= Lo 7|7 Lt
?12| Factors2 72| 5=, AEN o2 STt 2t Effects SEHELZ A AE|7|= O|E 1 CHE
HiA10| B E|0{OF StCt, Of = Leonard’s Curve2 3712| TypeL 2 LR A 244 Z| ALY,
- Type 1 : Change Orders
- Type 2 : Change Orders + One major cause of delay
- Type 3 : Change Orders + Two or more major cause of delay
Com blnlng Leonard Curve for Civil/Arch Projects Leonard Curves for Electrical/Mechanical
multiple factors = . e
g . > 50%
g 30% % % /
% 20% 7 :IZE: ;i 30% / —Type 1
g
0% T 0%
0% 10% 20% 30% 40% 50% 60% 70% 0% 10% 20% 30% 40% 50% 60% 70%
% Change Orders % Change Orders
www.the-team.kr 8 The TEAM
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Combining
multiple factors

« IbbsE Change Order@} 242 1to]

HAE 2M5H7| IBHM 1697} ProjectE

» Changel| HAA|E 1 M itd ol A of
CHSH M = =ALSERI =0, 5 281}
20| Change?t =4 g +E
Aibdol A A8 Amount of
Change”t 50% ¥ [ Z|C{ 60%77tX|

dardol Has & = UCh

L

Productivity Ratio

14

All Projects

10%

20%

30% 40%

Amount of Change

60%

— . Exrly Changs e Narmal Change
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Percent of Loss if Condition

Average
STACKING OF TRADES 10% 20% 30%
MORALE AND ATTITUDE 5% 15% 30%
REASSIGNMENT OF MANPOWER 5% 10% 15%
CREW SIZE INEFFICIENCY 10% 20% 30%
CONCURRENT OPERATIONS 5% 15% 25%
DILUTION OF SUPERVISION 10% 15% 25%
LEARNING CURVE 5% 15% 30%
ERRORS AND OMISSIONS 1% 3% 6%
BENIFICIAL OCCUPANCY 15% 25% 40%
JOINT OCCUPANCY 5% 12% 20%
SITE ACCESS 5% 12% 30%
LOGISTICS 10% 25% 50%
FATIGUE 8% 10% 12%
RIPPLE 10% 15% 20%
OVERTIME 10% 15% 20%
SEASON AND WEATHER CHANGE 10% 20% 30%

MCAA (The Mechanical Contractors Association of America) Guide

www.the-team.kr 10 The TEAM
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1) In Delay and Disruption Construction Contracts

Plan vs Actual Actual vs Actual (Measured Mile)
e « JbY Hedt Yo R Aga AN S H Wk FR0|0, O Xto| 7t ne * Disruptions 22 72tk DX pE2 F719] X}0|§ =45104, A 2|
Disruption &= &2 A2 2 Al Lhotct dirdE Aefsh= 40| Ot Actual #7HE =Me
amaom — s
z 2,000,000 ; 500000 Actual Indirect M/H
E 1,500,000 y W g s d M/H
] g 000,000 ] E - i i /
EOI‘I | s Bt EOI‘I o Baseline of Indirect M/H S il Mim\tj)\’\
,@}W\o{\v‘s&;fw;;;QQ‘#'O&(‘P;;‘,QVS\?&&&@L@:#Ye@(’é&bw‘ﬁ ?Qvono%on@"s#vﬁéd? ;i;z]t.wr Jun Aug Oct Dec 1:?1“:}”’ lun Aug Oct Dec 1:?1“33 Apr lun Aug Oct Dec ;e:n]quur Jun Aug Oct Dec T:E:iszmr lun Aug Oct Dec ;glbe:AW
ey | 0 ZHERSED 7| 20| Fhs, o g |0 7P BEINOl Bageio oFuD 9lg
SRR e A=Y, AlSfRte| MY mBlO R §F5HY| o= S =5 |« Measured MileQ| 2780 Y| QI EHEHO| ZHUE 4= AUS.
Historic vs Actual Industry Studies
e c Y Z2HMEULE SN OZ FyentQ| PeHS EM317|7t ne « JHAbdol CHSE ALY S &5 2A
7| 20| SAfSH Z2HMEQ| H|O|E £ H|Wsl= gt ™ (Mechanical Contractors Association of America (MCAA) Guide)
+ Disruption® T} H|= 8t HEfo| Ete] B -
L'Ix‘l A|‘X7-| o _._I_ XI-OIT 7" STACKING OF TRADES 10% 20% 30%
—-O * 7|O:‘_—L9_| -|TA|-OI— — |=|7|I— " MORALE AND ATTITUDE 5% 15% 30%
7'% ° HlEOEH:lI_l'Ol_I- X| g'&! OI_I {DF—)lk— EOI‘I REASSIGNMENT OF MANPOWER 5% 10% 15%
B H|I||_'c§|:||-z'5|. 7(}-%“.9' _7F_I|)CK>I-EH CREW SZE INEFFICIENCY 10% 20% 30%
= - CONCURRENT OPERATIONS 5% 15% 25%
I o DILUTION OF SUPERVISION 10% 15% 26%
* Disruption =4{0| & S 2ot WE{Q| A S H|wsl= A
g, B TAReh A gietEo| HIO|H S HWdt= A2 7se xt cp | © DA HRECR FEE & U= LHEY
© FAFZZHEO WiY ZM0 Ciot 2K A MAIZHE S EE e Mk 24 XtEef 20| HA|%|0{oF g
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2) In Society of Construction Law Protocol 2" Edition, 2017

i Based Studies Method i
i Measured mile analysis i
i Earned value analysis i
i Project- ]
i specific | Programme analysis i
i Productivity- | studies i
] based Work or trade sampling i
i Methods :
i System dynamics modelling i
i Project-comparison studies i
i Industry studies i
Cost-based Estimated v incurred labour
Methods Estimated v used cost

Earned value analysis
A A 7|EZHE Tender Allowance®f| /= ManhourO|C}t. S

= O AR E ~Aot7| 2ol A

Z3 Manhourg 7|E2E, &KX A2 F ManhourE I:I|II|_o|-',: HrtHom Manhour?} =
AR0|= 0[0f A28t= CostE 7|Z2 2 AAts =& QICt J2Lt O] EHHE A2 Zto| 3
Ch

20l HEIIE SYSPILE ARR 19t 22
Herst o2 17| of3ct

IJ 2 SR 7 2R E| G20

Programme Analysis
O gttHe m = 20| 2=l Resource?t U= E20
HHEHO|Cf,

S ResourceE 7|=2 2 AHAtSHE

Work or Trade Sampling
AN e ditdol 7|15 5 EY5| #EE Sample 71
2 O|Ct

System Dynamics Modelling
E 45t Program2 AFE3HA{ SimulationdtX! DisruptionO| 24 SIX| = HALE 7PISiA
O| 271X|E Hludt= WHOICE OfA7IK|= Ee| AME &= Y

Cost-based Methods

Productivity-based =4 & 0| MEE|7| O{2E [ AFEE|l= Y2 5K HE:2 ot
LICE =88t & ' =l =SS BlustALE |80 &HH|ES B|Wot7| = SiCh

www.the-team.kr
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7% 30| AF2SHz W2 | Methodology Confractors _ Consultants _ Overall Measured Mile
Qr Usage Rank Usage Rank Usage Rank N O E L > -
Modified global index index index Measured mile = £35| BHE M O0|AHLt F7|& Q1 241t 2t
(=) o fodi 2 2 5 > = = = O L
method0| |]:|' |_'_|-=I hg-hé’i = Modified Global Method 623 2 568 1 588 1 E| Alzto)| M235}7| _‘_5951’ 7|.7g ::L EX|2 plgn 4 ELCH=
/ 5 5 9 5 2 o = |_
fo) AA ol Industry Studies and 46.7 3 SY.ik AN 495 3
StUdy—I = -I . Guidelines
Measured Mile Technique 455 4 480 4 468 4
TOTAL MAN-HOURS
Eamed Value Management 36.4 5 390 5 A 5 [ R e e T e
Time and Motion Studies 326 6 355 6 340 ] IMEFFICIENT
N-He
Systems Dynamics B0 7 284 7 261 7 i
ORIGINAL MAN-HOUR ESTIMATE ’,_,/_
___________________________________________ PATh
. *—| = 7:| °_| I_ I_E;l E-I 2 % Methodology Contractors Consultants Overall % __,,....:-::" SR b L
Success Rank Success Rank Success Rank = EXTRAPGLATED Mk 3 ESTIMATE
Measu rEd Mlleol EH I' index index index é LINHINDERED ‘__\qu“wh EXTRAPOLATED i
M d Mile Technique 51.9 2 56.0 1 548 1 EFFIGIENCY UNHINDERED
b o, g e ; : \ s ool
oo Modified Global Method 54.6 1 420 5 48.0 2 = i
Modified Global Method, E : / !
. A Industry Studies and 46.5 3 492 3 478 3 L= ; i
Industry Studies®| = Guidelines a3 : ACTUAL MAN-HOURS !
I (]
Eamed Value 302 5 51.7 2 457 4 ] i
Management ! :
Global Method 41.0 4 37T 7 40.0 5 ) :
_ ; 3 2 2 @ B
* [E| > L o7} Systems Dynamies 270 7 46.0 4 36.6 6 = & 2 i =
2008 = Atz 2 TX| Trendlfe= <! ) % g & b8
20|}, 0| 2 S0{Af System Dynamics= | Time and Motion Studies 33.7 6 390 6 364 7 i i i i -
I AFRYIELE BB ETL B7K D QS e
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4) Measured Mile

Zink's Measured Mile Procedure

Plot the actual labor man-hours expended versus the corresponding percentage of work completion.
Exclude the first and last 10% from the analysis because the productivity during these periods may be impacted by “build-up”

and “tail-out” effects.

Identify as the measured mile a linear or near-linear portion showing
the most efficient rate of progress in the middle 80% of the curve.

The measured mile selected by Zink's procedure is a continuous
period of time in which the most efficient productivity is uniform or
nearly uniform.

Zink's method was the first systematic procedure to determine the
measured mile. It requires the measured mile to be impact free and
continuous In time, which may not be applicable in many projects.
The 10% build-up and tail-out periods are arbitrary and the details for
selecting the linear or near linear portion that represent the most
efficient rate of progress have yet to be refined to reduce subjectivity.

7000

6000

5000

g

Man Hours Expended
3
2

2000

1000

Zink Measured Mile

(Workday 18-21

30

4.0 50 00
% Complete

70

90

100
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4) Measured Mile

Thomas's Baseline Method

Determine the total number of reporting periods;

The size of the baseline subset is selected as 10% of the total number of reporting periods and should not be less than 5;
The contents of the baseline subset are the reporting periods that have the highest production or output;

The baseline is the median or average of productivity value per period or the productivity average in the baseline subset.

Thomas defined that a baseline period is a period of time in which the best productivity is achieved. However, the baseline
procedure he proposed captures the reporting periods with highest production as the baseline. The baseline period is not
required to be a continuous, non-impacted time frame, while the measured mile period has to be a consecutive set of time
periods.

Work Labor Output Calculated Notes in Daily Reports
Day Hours (1) Productivity
(hr/1f)
22 220 86 2.56
31 220 73 3.01
5 200 60 3.33 Utility conflict
7 245 59 4.15 Muddy site
24 200 58 3.45
Average Productivity 3.23
Median Productivity 3.33

www.the-team.kr 15 The TEAM
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4) Measured Mile

Gulezian and Samelian’'s Control Chart Based Method

« Points representing a statistic of measurement in samples taken from the process at different times;

The mean of this statistic using all samples is calculated;

they are eliminated; and the control chart is reapplied with a

recalculated center line and control limits. The process repeats until
no points fall out of the control limits. Then the mean productivity of
the points falling within the control limits after the last iteration is

used to define the baseline productivity level.

A center line (CL) is drawn at the value of the mean of the statistic;
The standard deviation of the statistic is also calculated using all samples;

Since a portion of the data points may fall out of the control limits,

Upper control limit (UCL) and lower control limit (LCL) that are drawn typically at three standard deviations from the center line.

Daily Productivity (hr/If)

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

-1.00

______________________________________________________________ UCL=9.40

77777777777777777777777777777777777777777777777777777777777777 LCL=-0.35

—~ ¥ CL=4.09

15 20 25 30 35
Workday
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5) System Dynamics

E| AlE2]|0]d ol 1960'ACH MITOH| 2|5t 702 EIRAS.

« System Dynamics(A| 28! &<

« %|Z2 Disruption Claim0| Y O{A BO| AIEE| D

o
2 3R

ol
M.

- 2009'A ECRI(Engineering Construction Risk Institute)2 SDOf| 7|28t ToolE Industry Best Practice2 2E3H 3.

« 2017'A0]| SCL(Society of Construction Law)E DisruptionS = 5}=

Schedule
Pressure
Out of

Sequence
Work

Work Quality Skill and
Experience

Productivity

Cascading
Errors

RS Work Not
t= Star:ed #Work Bein g
{ o
To Do Discovery

4 Completed %

B
j Complete

Y
Rework to
be Found

aSH ©
WHoR QIFYS.

LB |

Lk &
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5) System Dynamics

 Casual Loop Diagram * Stock and Flow Diagram
- 7 =
/—\ '/—\ {3 2 | ] P ’—X—.’Q
Birth Rate R Population B Death Rate Inflow Outflow
+ +\¥’/ \\ //—I- L i
Stock
Fractional Average
Birth Rate Lifetime —  Flow
X Valve (Flow Regulator)
@ or @ Loop Identifier: Positive (Reinforcirng)Loop
E:; Source or Sink
O O Loop identifier: Negative (Balancing) Loop (Stocks outside model boundary)
= or B
- 27| 4%t Flow H| 20 w2t Aapgo] Helk|=
= — . -t e 1 OI
- & 2| A& LIEIL = Diagram 0|0, S Yt Wak2 Diagram'a

Positive #4011 BTl BIGE2 Negative &4 &
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5) System Dynamics

Become acquainted with the problem

Dynamic problem definition
Draw the causal loop diagram

Construct the stock-and-flow diagram

Estimate the parameters
Run the model to get the reference mode

Model validity and sensitivity analysis

O N U A WN =

Testing the impact of policies

Simulation results file name —

o [MProj
Setup

X &C "
Cut  Copy  Paste
%

< ® i | | w|
Shadow Sb Dedete

¢

{ )
A

rep frac complete ——»-task is done

i |t/r 1
req frac complete /—\

X

LY

exp time remaining

taskisactWeH g

-
€xXp comp time*_\q\

Causes Lock 5 deference
= | Varisbla  Level  An L P o omment Iquatizn: i
D
c(E
Uses Tree
A
g5
ez - planned work profile
init sched comp time normal productivity <Labor=
init sched start time
<reported work complete> Nt task length expecled effective labor i Tkl cnty
T task definition__. S s o
; —wrep work remaining———

__ - fraction schedule passed

™ sched comp time slip

sched start time slip
V-_____P/

et task is started

= E
Table

Sched

m Start
== Time
s prereq req frac complete
— prereq req

\
Pams prereq in place

Toggle 'h' to show/hide details.

slip increment
start slip increment

slip trigger
Sy sched time remaining
A

Sched

*Vensim program : http://vensim.com/download/
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1)

EH Procedure

Productivity Loss

”/’ -‘\""\.

e ., - -~ \w.
(No Loss l:laimacp'_{a‘_r: E?'l:ln‘lrtseact:'r? ~
o iy — ment? -

e

- Owner directed changes
- Recowerable under the contract
- Contractual compliance
- The changes caused disruption

| Quantification of Damages

>

.
‘ " Arethe T~ .
e project records B NO
X sufficient? - l
—
- .
ere phym\_ S / i
umt,s of completed @ /, Are industry studies "a:
waork re:nrded T available? -
*-- psrlodlcally'? \k___ /
w:as pe(oentnge
of work completed recorded
penualcally?
Was the | = --’4!1- cause . m:?)
non-lmpactod p-erlod < compsiiie vifie i C =
statistically 3 specialised o =5
significant? 3 g Lo
2 /' Were sampling \ e
- studies statistically oo o
adequate?
@ ~
/ Diid Owner i

and Contractor cause

disruptions \ MNO
ﬁ-ﬂumw‘,/

Baseline System Dynamics Work Sampling / Speciality Industry General Industry Total Cost /'

Productivity Modelling 'Ualue Craftmen Questionnaire Studies Studies Modified Total Cost

PROJECT PRACTICE BASED ANALYSIS

COST BASED

INDUSTRY BASED AMNALYSIS ANALYSIS

The Analysis and Valuation of Disruption, Hill International, 2011
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2) Relative Reliability

Jury Verdict
HIGH J"Effort” Curve| § HIGH

/,« Total Cost i

— #--_ s o Lol

Modified Total Cost
]
-E General Industry Studies =
= o
g Specific Industry Studies [ E
| & 3
5| £
e 2
gl 5
2 Comparison Studues §
= Sampllng Methuds b
o o
r =y
Earned Value Measured Mile v
Baseline Productivity
System Dynamics
\—\ /7 -—
| \ = i*‘Uncenalnty“ Curve I\
Awvailability/Quality of Contemporaneous Project Docu:n-;;t-al-iaﬁ_ = )
LOW
ol | l l B
Low HIGH

The Analysis and Valuation of Disruption, Hill International, 2011
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3) Method

Preliminary Analyses

Cost Variance Analysis(CVA)2F Man-hour Variance Analysis (MVA)E H X F=H|BICH Variance= X229 Budget2 £ R H AHAtE| =0,
zt DiSCip“netEﬁ Lo =Qsh X Z MEXOZ RAMEl & QIC ALQ|p|Hlo| sh2 ofzl|Qf 20| EA|=ICt
Man-Hours Labor Costs Total Costs

Base Contract 120,000 $4.800.,000 $10.000.000

Approved COs 30,000 $13UDOUU 2,000,000 I

Revised Contract 150,000 $6.100,000 $12.000.000 I

Actual MHs/Casts 200000  $8.500.000  $15.000.000

Variance 50,000  $2.400.000  $3.000.000

Total Cost Method

ZtH|- 82| 2= {210| Employer®i| Al UCt= 7HE5I0f| Al tte|= 7HERSE BERO|CE Contractor= X|=%H H[ &1 Employer2 FE| &
= =2| Xjo[of A Fyot=0|, Overhead9f ProfitS C{5t7| = otot. O] W2 HRACZ RE= Aol Q1A X5t QAL

Contractor = Ot2{{e| 47t X| Atat=2 IS Sl{OF oLt

 The impracticality of proving actual losses directly
« The reasonableness of its bid

« The reasonableness of its actual costs

« lIts lack of responsibility for the added costs

www.the-team.kr 22 The TEAM
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3) Method

Modified Total Cost Method

X 1HH| 8 0f| M Contractor?| Bid error EE= Performance ProblemsOi| 8 EdH= H| S X510 AAtSH= BHHO|CH = Contractor?t €

olo] &l

12{Lt Contractor= &KX 2ot &49f HS A0 CisiA o5 ASaloF g o|F 7} It O

=4S M5t LHHX| 220 CHol M= EmployerZt 2 M OF Lt 7HH oLt

HFEH2 Contractor?| HMUS H&

Mo 2 QI™SHY| 20| Total Cost Method ELH= 82| & Ol B O|CT,

Specific Damages Analysis Method

Claimant= T™A| H|- &= Original Bid, any bid error, approved changes, pending changes, compensable problems, non-compensable

costs 52| MEHQl Category2 LI Al 2A3ICL

7t7t0| 21} TEBI0] Cause / Effect RelationshipS AFB3HAl ZHEE{ 0l Zoko| A|Atg|7| 20 HRIULS Solsl7|of O[3t H

Jury Verdict Method
Contractor/t "22t5tA| DamageE Altteh 5= GICHH HiA 22| XY
Z2-g = A= Al ook BER0| 9110, Contractor/t &4 2

32 DamageE H&9|
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3) Method

Industry Studies

1. MCAA Factors

The Mechanical Contractors Association of America (MCAA)= 19763 0] ‘Factors Affecting Productivity'S ZEX=0l, 167HX| Factor
Off CHet MAitd 2485 NS JALCE Stacking of Trades, Morale and Attitude S2| LI 2 2 ‘intended to serve as a reference
only’S ZZoH tHA| g8 = na{g 4= ALt AFSIL ULk A2fLt LR HRA0 M= CHE Industry Studies= CF MCAA
FactorsE O MS35t= HO|M, X Z ‘Clark Construction Group (2000)' Case Law & & 1SHH, Jury Verdict Method AH&H0| A
Contractor's DamageE A|4te [ MCAA FactorsE &-&35tRILH.

2. Leonard Study Models —ry
O| &2 ‘The effects of change orders on Productivity' 2 X} P Nonsisiainsniinsintinn
Ol L= Yo Z 19880 Charles A. Leonard?} M| A|SFRACE, ] e
AT 2HASEO Change Order 2| EffectE 2445H%=0, 90 o ,/ﬂff:ﬂact
7tX| CaseE 2445HALY. o . i
30% M‘@ Jus

* Frequency of Change Orders 20% =

» Average Change Order value 10%

* The Percentage of Change Order man-hours compared —

with base scope man-hours Change Orders
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3) Method

Industry Studies

3. C" Study MOdeIS 1CSII Study — Construction Change and Construction Productivity
1995 0] The Construction Industry Institute (Cll)7F 104 7H2| ProjectE & iole® fcwptea som Frect Crings Atsaegermers

o X . . - o e ;’geﬁﬁ?,h\?gg‘?'." CHl Publication 43-2,
AXe =z FAMot A0RIH|, Engineeringdt Construction2| Change OrderE 11 o -

217t 25 oE EMIRL
0.9

0.8

0.7

Construction Productivity Ratio

Industry StudiesS Z{Zf SEX O = A LISHA Of2fet 20| M= H|ust]

Brois &0e = A0 2A Adte &2t HlwoiM dejg = UAS | P

Zd0|[|- “o0 5 10 15 20 25 B30 35 40 45 50
* Construction Change [2c]

Lost Man-Hours
IudustnSIudw Due to Changes Due to Acceleration Tatal
Leonard Study 27,200 17.600 44 800
CIT 43-2 7,895 N/A 7,895
CII 158-11 25,140 N/A 25,140
MCAA Factors 20,000 12,000 32,000
 Aveame 20,059 i g
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B Case Law

1) Maryland Sanitary Manufacturing v US 119 Ct CI 100 (1951)

. 72

Holo Mey|pto| HANE ANSYEG|, 0 Z
I m0| S7{7} o7k BEBE AZO|OLY,

. i}
=1
g2 Ao ALt 0| =2 deo|E =75t
o o Ol

T 74, OFF 12 A[ZH 2RO o}
t
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B Case Law

2) EC Ernst Inc. v Koppers Inc. 626 F2d 324 (1980)

it

oy
o
PN

A
=X

LAs

ARt E|F
E| Xl B/ =0 %

3
4

7tE X0
GAIZ|X|

R £1 L ofl
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B Case Law

3) Re Lamb Engineering & Construction 97-2 BCA P 29207 (1997)

A= FX| 9 SEHO| 2} Scraper 20| ebs & 7tk AFKX| B2 #719| dihdS H| WSt Measured Mile B &= ALE
St ALt 2 Hof| Tt Al LH2 But for 7HES M-EdHA 12 E2 T

. Zq}
=1
B2 2EE HolH7t 2e[XH0|1, HEE Measured Mile
B0 MAESICH . HEFSHRICT
o AJAFE
Scraper Operator 7} FX|{E H|O|E{7} R&5HA &A=
X2 &ENO| [}2f Scraper 2| 2 YPA|ZtS H=S| 240 40| SRIULCE
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B Case Law

-1 BCA P 30280 (1999)
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4) Clark Concrete Contractors Inc.

~
T

0]l Disru
{119

=
L

E Xt
— =
o

=z

of 2 25t 2
| 2 ELHE0| Cr=7] I

EHEQ

|17} AL S 7

a}
ge 7y
22t 2

- &
EH
=

AARY

S (Adjusted unimpacted productivity) =

M7He ZHE M

=
Ly
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B Case Law

5) Clark Concrete Contractors Inc. v General Services Administration 99-1 BCA P 30280 (1999)

- i o FAFa;
#11= Disruption 2 Z’4A|Z] Change 01| 2|SHA QUAH|Z7L SIS FHSIRALE AUH HE|E §H S 5t7| fIsiM
Measured Mile O] H2& ZZ WS AL SR S, Cumulative Impact 2 It QH| Z7HE(28~29%)0| [HE &AH|ES H

oL LY,

——

rlo
492 o
OH

Oﬁoﬁ

7} Cause and Effect & E510 M3 29|
It O|2X Q1 AntE Or=ACta TEkstD
= Q=S| AUALCE.

—

[0 1> IE py
kI > o K
o of

. KA
SHzeaug At oM Mell ol =2 ol 2 oo
= Z012 EAMsLE 10| Wi

ok 217} MO sH= 7] 7H0] CEt SHE 20| 0|2 0fFof S
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