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Introduction

* |ssue: Project starts predicting late completion

» Often the reasons for the delays share potentially mixed responsibility between the
owner and the contractor

e Result: Schedule updates are missed
* Complication: The atmosphere turns adversarial

* The loss of collaboration increases risks of failure
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Introduction

Most important factors in early resolution of

2022 Global Construction
d I S pUteS Disputes Report

Most important factors in the mitigation/early
resolution of disputes

2021 Rank
Owner/contractor willingness to compromise

through
turbulent

Accurate and timely schedules and reviews by project staff
or third parties

Contractor transparency of cost data in support of claimed
damages

(“Successfully Navigating through Turbulent Times”, Arcadis Global Construction Disputes Report, 2022)
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Introduction

Most important factors in early resolution of

2022 Global Construction
d I S pUteS Disputes Report

Most important factors in the mitigation/early
resolution of disputes

2021 Rank

through L.
ty_rbulent
-~ times

Accurate and timely schedules and reviews by project staff
or third parties

damages

#2 — Accurate & Timely Schedules!

(“Successfully Navigating through Turbulent Times”, Arcadis Global Construction Disputes Report, 2022)
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Introduction

* Missing updates seem not to be important

* Contractor believes lost time will be regained before next update
e Updates continue to be missed

* Collaboration deteriorates

* Missing updates can be a first symptom of the problem

* This session will recommend solutions
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Risks of Missing Updates
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Risks of Missing Updates

* |t is vital to ensure that regular updated schedules are prepared,
submitted, reviewed, and commentsare resolved

* Failure to submit regular updates is a common trait in
claims

e Alsoimportant during early periods while the full Baseline As-Planned
schedule is developed — must collect as-built data

* Due to the changing nature of the Critical Path, analysis is

complicated by missing updates
* Performance can easily slip within one update, let alone multiple missing
updates

* Smaller windows between updates make it easier and more accurate to
identity delay and performance issues
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Risks of Missing Updates

Resource planning and 1 Update, 4 Month Resource Slip
consumption can change
dramatically in a month f l

Without monitoring resources,
performance can suffer

=—EOP:10;

One month slippage can push ) \ =

resource needs out four months s .
|
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Risks of Missing Updates

* Very difficult to analyze delays across long update period
* Delays can look very different when subdivided into smaller windows of time

“In addition to this, the Updated Schedule was last updated in December 04.
As such, there is a large gap of time, approximately 30% of the total contract
duration, in between the last update and this alleged delay. This means that
the Updated Schedule as presented here has relatively little usefulness as a
tool to judge any delay conditions. Without the most current progress entered
into the schedule, it is impossible to analyze the effects of any issues that
may or may not change the CCD. Finally, A has had no means of verifying
the veracity of the claimed progress shown on the Updated Schedule, which
shows a Percent Complete of 70% and notes that this REA cannot be judged
objectively without reviewing the changes and causal activities in the Critical
Path during the long period of no updates, while the Contractor is asserting
that Owner caused delays during this period warrant compensation.”




Risks of Missing Updates

e Owner

* Opportunities for claims positioning from manipulation
* Reduced ability to analyze delay
* Reduced ability to predict completion

* Could commit Owner to high resource need for submittals and
paperwork

* Poor logic makes Total float values less meaningful

* Increased chances that trades and spaces will overload near
end of project

* Risk of delay and disruption
* Risk of reduced quality
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Risks of Missing Updates

 Contractor

* No approved basis from which to measure delays

 Owner has not accepted Owner-responsible work integration
into the schedule

inability to prove Owner caused delays or disruption
* Planning is probably not sufficient
Limited monitoring likely

Total Float values not legitimate or useful
* No early warning of problems
* No ability to correct course before wasting money
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Causes of Missing Updates
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Causes of Missing Updates

* Missing updates not usually intentional

* Expertise in software may be lacking

e Expertise in CPM scheduling methodology may be lacking
* Weak schedule updating process/procedure

e Subcontractors out of control

* Changed conditions affecting schedule — contractor uneasy about
showing progress

e Paperwork driving schedule — procurement, shop drawings
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Causes of Missing Updates

e Staff problems

* Weak performance looks bad

* Poor continuing modeling of scope and plan

* Missing data and narrative

e Out of sequence work (affecting Critical Path)

* Inappropriate Critical Paths

* Inadequate resource planning

e Worried about status/don’t want to record status

Design & Consultancy
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Analysis Required for Resolution

* Project requires a much higher level of documentation
of as-built data

* Daily recordkeeping is necessary

* With good daily reports, three choices
* Prefer de-progressing an updated schedule

* If there is no update to work from, it is possible to
advance the last schedule, or the baseline

* If there are no schedules at all, develop an as-built
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Analysis Required for Resolution

* Project requires a much higher level of documentation of as-built
data — short interim schedules are good source of plan at the
recreated data date

Central Civil Construction Two Week Lookahead Schedule

Project: MIA Central Base Apron and Utilities Modification and Expansion

[Project #: VO3TA

Contractor

Activity ID

Work Activity Description

Thur Fri Sat
6-0Oct 7-Oct 8Oct

Sunda
9-0Oc

Mon
3-Oct

Wed
5-Oct

Tues
4-Oct

Element: General Scuie Items

Central Civil N/A Temporary Stockpiling of Suspected and ENR Soil
Element: Drainage Structure Deliveries
United Concrete Products N/A Manhole MH-13
All American Precast N/A Fire Hydrant Boxes FH-2 to FH-5

Element: 10'x12"' Box C

ulvert - Phase 2¢

Hotmestead Concrete & Drainage

V037A-19300

Place Joint Support Collar at 10'x12' Box Culvert

ASAP Installations

V037A-18810

Remove Temporary Sheetting from 18+40 to 20+60

Central Civil V037A-18130 24" RCP from Box Culvert to IN-4
Element: Bulletim #52 OWS-1 Panel Relocation Work
Hypower V037A-R3500 Additional Ductbank and Wiring Work
Hypower V037A-14220 Phase 2b-1 Electrical Wiring & Controls (OWS Panel Installation)
Central Civil V037A-R3510 Backfilling & Install Stabilized Subgrade & Lime Rock
Homestead Concrete & Drainage V037A-R3520 Lean Concrete Base Course from 101AD to 105 AD
Homestead Concrete & Drainage V037A-R3530 PCCP Pavement for Lanee 101AD_102AD, and 105AD to 108AD

Element: Phase 2¢ Early

Work

Central Civil FA-16750 & VO37A-3 Cut Site to Subgrade (NE) - PH 2C

Central Civil VO03T7A-22770 Cut Site to Subgrade (SE) - PH 2C

Central Civil V037A-22740 Remove Utilities (SE) - PH 2C (Fuel Line Remowval)
Central Civil VO037A-R3770 Fuel Line Removal
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Analysis Required for Resolution

* First choice — create missing schedules by de-progressing
update — works because of use of as-built schedule
* |dentify timespan with no schedule updates
|dentify last updated schedule before timespan
ldentify first updated schedule after timespan

* Make copy of first updated schedule after timespan

Use P6 Global Changes to capture the update information at each data
date in the missing timespan

e Actual start and finish dates with the range of the previous data date
will be extracted and used to calculate the missing update
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Analysis Required for Resolution

* First choice — create missing schedules by de-progressing update

Design & Consultancy
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[Deprogression Procedure — AACE MIP 3.5 - Recreaj

Purpose: The purpose of this procedure is to take the most recent updated
end of a period of missing updates, and create previous periodic updates fj
schedule, or to develop interim update schedules which were not produceq
Contractor.

First, the most recent update must contain logic and dates that accurately {
schedule for all progress. This should be verified by the Project Manager
Superintendent. During the Deprogression process, it 1s important to use
reliable source data, such as field reports and meeting minutes, or short-in|
schedules that might be in Excel or a calendar, to validate the as-built.

The preference is to make no changes to this schedule, but if there are glaj
or the schedule does not model the field plan, is missing scope, or has oth
cause it to be less than a legitimate representation of the progress, it would
to rectify the schedule. Make as few corrections as possible in the rectifig
and document all. Include in the report the rectifications, purposes, and W
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Next create an Export file with the following data: Activity ID, Activity Description,
Early Start, Early Finish, OD, RD, PC.

Then record the original Data Date and the New Data date for the schedule you wish to
create.

1. Go back into P6 and create a copy of the as-built schedule. This will be created
into a new update of the project, so name the project realizing that more schedules
will be created for periodic use.

2. Input new data date (“DD”) in the copied schedule and reschedule the project.

3. Create a Global Change (“GC”) to de-progress work to the DD. In this case two
GCs will be made to correct progress that has started but not finished.

Non-Started Activity Global Change
GL-09 WB0S - Global Change x|/ 609 WB0B - Global Change X

Titke: |Dep|ug|ess.l55 ﬂ 2). Tidnn Tl PEDIWAS £i| Tadnn

Change | Selecton | Change 5*“'0" |

Selection citeria % Ay Al
Specifications: : 4 .
|:| — . Lewel st mesd ¢ iy of the folowng colesy
- ! Data ltem . Dleua: Data ltem/she .Dﬁﬁ: Data ltem/\iahue Seecinciic
= — - [
o ] [ Select¥ | Is ] Low Vake [ High'Yahae
T H t | [ e TR




Analysis Required for Resolution

* This is recreating the progress-only update to the missing data date

* Follow available and acceptable RP-FSA procedure (MIP 3.4 Subsection K.4
“Bifurcation: Creating a Progress-Only Half-Step Update”.

* Progress data up to this date should be updated.

* This schedule is not official but it can represent the as-built condition at a mid-
point.

* Shows the probable progress-against-plan perspective that the opposing party
intentionally or un-intentionally skipped.

* Ensure that the earliest schedule is a reasonable transition of the critical path
from the last official schedule to the recreated update.

* Product can be reliable if done properly
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Analysis Required for Resolution

* It is important that when the recreated schedules are completed, the
critical path is traced and verified:
* From the last schedule before the first de-progressed schedule, and
* From the last de-progressed schedule to the first official schedule

* This needs to be documented

Design & Consultancy
for natural and
built assets

24



e Schedule

log helps with process

Project Name:

Sample Project

Analysis Required for Resolution

Project Start:  15-May-19
Project Milestone
Official| File Name Data Date | Completion . Note
. Completion
File? Date
16-Jul-08 16-Jul-08 10-Aug-10 1-Feb-11 Revised baseline (Zero Progress)
9-Mar-09 15-Apr-09 26-Jul-10 1-Feb-11 Baseline Revision;
AP 15-Apr-09 15-Apr-09 26-Jul-10 1-Feb-11 Baseline Fin
6-Jul-09 15-Apr-09 26-Jul-10 16-Jul-10 baseline DC 2 ™
6-Jul-09 15-Apr-09 26-Jul-10 25-Feb-11 revised baseline DC
UD1 | 19-Oct-09 | 19-Oct-09 | 29-Sep-10 1-Feb-11 Update October 1|
4-Dec-09 4-Dec-09 25-Oct-10 9-Feb-11 Update December | =
uD 2 4-Dec-09 4-Dec-09 9-Dec-10 30-Mar-11 Update December é
UD 3 21-Jan-10 21-Jan-10 15-Dec-10 1-Apr-11 January Update) 23200 "‘%,1 )
ubD 4 3-Mar-10 3-Mar-10 27-Dec-10 28-Mar-11 February Updats =
DESIGN 1-May-10 27-Dec-10 28-Mar-11 Design Issues S¢ ™ 'f' _
UD 5 19-May-10 | 19-May-10 27-Dec-10 3-Feb-11 May update 2 L]
UD 6 2-Jul-10 2-Jul-10 6-Dec-10 3-Feb-11 June Update 2 T ez =

A ARCADIS
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Analysis Required for Resolution

* Second choice — create missing schedules by adding status to
last updated schedule
e Requires research from daily reports and other documentation
* Ensure alignment with all documents once schedule update is created

* No easy quality control except to compare to documents, unless an as-
built schedule is available

 Reliability will depend entirely on quality of documents

* Be careful to ensure that there is a reasonable and explainable
transition from the final recreated update schedule and the first official
updated schedule

A ARCADIS
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Analysis Required for Resolution

* Third choice - use as-built documentation to develop DSAB
schedule

* When schedule discrepancies are severe, develop Daily Specific As-
Built (DSAB) Schedule to document actual conditions

* Document actual resources, ideally crews/equipment

e Perform resource analysis to validate what drove schedule
performance

* Maintain cumulative delay chart from revised schedules, annotate
delay chart with impacts/low productivity — Schedule Log RP available

» Capture Time Performance Ratio or Missed S/F

A ARCADIS
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DSAB Prepared in a Forensic Mode

 Daily Specific As-Built in As-Planned vs. As-Built Schedule Analysis

* CostEngineeringVol. 50/No. 3 March 2008 By Svetlana Lyasko

Step One ~ Organize the Source Data

Review Files and Identify Daily Reports

.

l . .
l"! Consolidate Information into Database I

}

i
l—ji Print Coding Report by Trade/Date l

Step Two — Identify

the As-Planned Schedule
Identify the As-Planned

Schedule

Step Three ~ Identify
the As-Built Schedule

Identify the As-Built Schedule

Step Four = Create the DSAB
Review Daily Work Descriptions and Assign
Missing Work Arcas

.2 Find Schedule Activity ID for Each
Description

R.2l Generatz a List of

As-Planned Codes from Generate a List of As-Built

As-Planned Schedule Codes from As-Built Schedule

5.1 Compare As-Planned to 4] Create a New As-Bnili Code and Add It to the J Assign an As-Built Code to
As-Built Codes As-Built Code List Each Work Description

s B.5 {4 . :
P4 | ine Up As-Planned vs. As-Built Codes = ”""‘;‘;d’i?::’i'fft’;’qgf;“b“”

I Map As-Planncd vs. As-Built B Generate Work History Report with As- s

)
Codes ™|  Planned and As-Built Start/Finish Datesby  [* |
Trade/Area/Code

v

54 Generate As-Planned vs. As-Built Chart by
Activity Code

Validate As-Built Dates

Figure 1 — DSAB Flow Chart
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AB Forensic Schedule Development
* Retrospective As-Built Schedule Development

2005 AACE International Transactions CDR.12 by Dr. Anamaria Popescu and Andrew Avalon

Table 1 —Reliability Code Definitions.

Reliability Codes

Description

1 Highly Reliable [primary source documents such as
Acceptance Certificates or Material Receiving Reports])

2 Reliable [secondary source documents including tabular
listings of schedule dates for system acceptances or walk
downs]

%) Estimated by Long International based upon the actual
dates of predecessor activities

4 Estimated by Long International based upon the actual
dates of successor activities

5 Estimated by Long International based upon interpolations
from meeting minutes, progress reports or other
contemporaneous documents.

6 Mechanical subcontractor's schedule date [confirmed to
be consistent with predecessor and successor dates]

I Unconfirmed [Used mechanical subcontractor’s

unconfirmed schedule date as the default.]

Design & Consultancy
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DSAB Performed during Project

* Daily Specific As-Built schedule development

 Significantly easier than in forensic application

—

Record Daily Reports entry into separate rows into the Excel s preadsheet under the Activity Description

column.

a. Mote: EachProjectislabeledundera separate tab, andtherefore each Daily Report willnesdto
be filled in accordingly.

b. Mote: If an entry comtains two different areas, then a separaterow will need to be added with the
same description unles s different

2. An Activity IDY number will be required for each lineitem. Currentty itis hiddenincolumnA. ThelD
number will need to be unique for each activity but not relevant tothe activity, itis justa random number.
This number is notimportant as it can befilled inat amytime.

3. Recordthe date ofthe Daily Reportunderthe ‘Date’ columninthespreadshes.

4. HMext, theActivity Codes will need to be assigned to each entry. Each Activity Code column is as signed with
a drop down box with specificcodes. Forfile size corstraints, the dropdown boxes are at the top entry, not
the column header, and will be copied down as needed by the user. These drop down boxes work well
with just®copy” and “paste®. The spedficadivity codes come straight from PON's MGC_RB1_UPO3
mltlgatlcn s chedule for 4/26/08. A list ofall Activity Codes:

Annex—Annexfor entry, needs to matchtab e.g Annex#3, Annex#4

Area - Area specificforeach entry

Bid Package — Bid Packagecomespondingto eachentry; e.g. B- CINFILL

Construdion Phase — Phase of construction the entrywas completed

C3l Code— General 3l Code; e.g. 3 Concrete

L35l - SpecificCsl Code

Floor— Floorthe workwas performed

General Area— s assigned for either North, South or POV Corstruction

MajorProjecd—e.g.B-CINFILL

e eds oo cnanific sy od nharas

C T To a0 oD
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SAB Procedure — Capture Data

 DSAB development— capture daily data into spreadsheet
 Eachlineitem s a 1-dayresource
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DSAB Procedure — Assign Activity Codes

* DSAB - identify field data for each line item, align with schedule

* These “activity codes” allow for filtering, sorting

- -
=] - | ARA  ANMEX 254
[ B I | 5] [ 5 E F
AMMNEX - i Arga | BID PACHAGE B
amio Wil T CL B0-24 Ind Moo A5 SMME X S, - EWC DR Exshin ¥ B MFEILL INTE =
i Fr i
PR 4

T
[
3
-]
T
=
-]
]
1]
T
3
14
I:
14
|I
15+
i
T
18
~
i
a1

b MY code structure T30 Y Fa6a S 700 TsC Sl S e S
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DSAB Procedure — Develop/Clean Data

* DSAB — develop all data for codes, then import into schedule

e MR LD G i Ml | 89 WS W g - - # L e Tl g 'un-' il all il el e o
i anl =10 =| B & W il % ' rEir _-.L-v_ﬁ-rli':_i-:.-_l
' C275 - & 739G C-D INFILL RAMP INTERIOR FINISH )

A B C |

1 ALty Cade [' AL bty Codé Walue I.'-'.l.-'q.l.':mnr code Déescriplion ['. i
242 AfEs T4TB FLUG 7478 - FoursEstions & LSS Lnliees ares 1S - CL 111-136
243 ArEa TaATE SEA 7478 - Sheell & Enclosasne Arega & - CL B7-31
2a4 Ares F47B SEAD 478 - Shell & Encloswre Area A0 - CL 82-87
240 Al R SED 40 = Sheall £ EnClodwene Aral B - CL 91-20
246 AFEa T4TB SEC T47H - Snell & Encloswne Area C - OL 98104
24T aArea TaTB SED 7478 - Shell & Encloswre Area D - O 1ikd- 1 100C
248 ArEd Fa478.5EE 7478 - 5hall & Enfclodwie Arés E - CL 110511001
249 AafEE TaATE SEF 7478 - Sheil & Encioswne Area F - CL 110L-111
250 ArEa TaATE A0 TATE Milesionss
251 e FadE 10 747 Mobilization
252 ArEd F47G 20 T TG Arerafl Maintenance Contral Omce
253 ArEa TTSC.GEN GENERAL
254 ArEn 5 [ MOC AREA CODES |
200 Ared A MOT M CORS TRLUCTION ARES I
256 BIC PACHAIGE TO2A T2A AUTOMATED PECPLE MOYER
25T BID PACHATE TOaA TDEA BADAGE HAMDLIMG SYSTEM
208 BID PACHAGE Foaan A BHS EARLY BHa STORAGE SWSTER
2549 HILE Al FLEAAE PUCRAE BTSRRI o kU T ER FALILITY
260 BID PACEAGE T26E TH6E ARCRAFT FUELING SYSTEM
261 BID PACHASE T2EC THEC TWIN 20" FLUEL LOOP
28 Bl PG E Flaa FAEA AP RDN REGIONAL COMMUTER FALCILITY
263 BID PACIKAGE 7320 7320 B-C APRON
254 BID PACEAGE TAZK TEIH APRON GATE [-50
265 BHID PaACHASE Fa2L AL APRON C=D
266 BIly PACHAGE Fazm T2 APRON A-B (DESCOPED WIORK)
267 BID PACIKATE TATENS 737G and TIATE - C-D infill Shell Frams
268 BID PACKAGE T2TF C-D GATE CONTROL TOWER
2649 Pl s f2NG = APMN 515 Repladament
270 | = TFTH C-0 INFILL PDS & CCTY SYSTEM
oAk ¥ 7zan S Taga S raoa S rEec S rEe) S rame S rasm S | <
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Actual Resource Collection — by Crews

* Resource collection by crews
* Show planned crew loads (from contractor’s schedules)
e Collect count of actual crews

. AMP Terminals Yard Project Resource Comparison - Planned vs. Actual
Planned Resources Actual Resources Difference
., || Higgerson . 2
D Crew 1[|Crew 2 Surface||, . . _|[Total Crews Engish Bugcghanan Hasic | Spney| TOE | Manposce
ate : Stonel|[Pave Striping Crews Crews|[Crews || Crews | Over (+)/
Cut/Fill]f Grade Pave Scheduled £ Crews 4 2 g
Onsite : Onsite || Onsite|l Onsite Under (-)
Onsite
1-Mar 3 5 3 3 14 0
2-Mar 2 2 3 2 9 2 4 6 -3
3-Mar 3 3 3 3 12 3 5 -7
4-Mar 3 2 3 1 9 8 1 9 0
5-Mar 3 2 3 2 10 0
6-Mar 3 2 2 3 10 0
D | 7-Mar 3 2 2 3 10 0
7| 22-Jun 1 2 3 0
8| 23-Jun 2 2 4 0
9| 24-Jun 2 2 4 0
0] 25-Jun 2 3 5 0
1| 26-Jun 2 2 4 0
2| 27-Jun 1 2 3 0
3| 28-Jun 2 2 0
4] 29-Jun 2 2 0
5|A Negative Number Indicates Insufficient Resources Over (+) or Under (-) Staffed -10
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Resource Analysis — Compare Plan/Actual

* Resource analysis

Planned vs. As-Built quor Utilization (Late Dates)
1V.A Medical Center W

esthaven
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. Planned . As.Built
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|[dentify ABLP for Negotiations

* Presentation of ABLP analysis—alone or as AP vs. AB
* Use resource analysis to help establish ABLP
* Use ABLP to confirm validity of corrected schedules
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As-Planned

e Show As-Planned differences
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Best Practice Recommendations
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Best Practice Recommendations

* Always perform monthly (at least) updates

* Validate actual dates

e Confirm reasonableness of remaining durations
 Separate progress from revisions/planned mitigations

* Do not allow contractor to avoid updating every month
* If they do, consider performing an update for data record purposes
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Best Practice Recommendations

* First choice, de-progress, whenever possible because it uses the as-
built data and works backwards to the last data date

* Verify actual dates

 Reliability depends on quality of source documents (field reports,
meetings, emails, logs, emails, short interim & specialty schedules)

* Forward schedule creation is less reliable than de-progressing
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Conclusion
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Conclusion

* When there are missing schedule updates, it is very difficult
to accurately analyze for delays

* |tis in everyone’s best interests to provide monthly updates

* Validating updates and providing monthly analysis will help
resolve many issues

* Done properly, this helps maintain the collaborative culture
on the project

e But if updates are missing, it is possible to recreate those
updates

* This narrows the analysis window and gives a better
understanding of the contemporaneous critical path
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Conclusion

* These steps will enable analysis of delays even without
contemporaneous schedules

* Review the data chosen to de-progress and verify with the
Contractor
* Encourage them to cooperate and maintain schedules
e Convince them that documentation rebuts loose/inaccurate claims

* Convince them that the Owner’s analysis process is accurate and
convincing

* |deally this process will influence the Contractor to update
every month
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General Project Actions

e Goal is to keep open schedule communications — meetings important

Be realistic
* Recognize that few contractor schedules are great

* Recognize that few project managers really understand scheduling
* | believe that there is much more bad practice than manipulation

Don’t mandate that the schedule cannot predict late completion
* Pick some negative Total Float limit — require recovery schedule
* Recognize the level of accuracy of the schedule

* Recognize that the Owner has important responsibilities with respect to schedule
Constructability reviews to improve quality of documents

Allow/promote planning time

Provide technical analysis and feedback

Minimize & acknowledge owner or third-party delays

Aggressively pursue extension of time reviews and awards
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THANKYOU

Missing Schedules and Late Projects
Resolving this Disaster in the Making

Chris Carson, FRICS, FAACE, FGPC
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