Reviewing & Analyzing CPM
Construction Schedules

Progress Update

(Pay Estimate)
Schedule Review

Schedule Management




Schedule Review

| abor Intensive

Time Sensitive

Schedule Management




Schedule Review

Importance

v Progress payments

Schedule Management




Schedule Review

Importance

v Progress payments

v' Plan for performing the work

Schedule Management




Schedule Review

Importance

v Progress payments

v' Plan for performing the work

v Document as-built progress

Schedule Management




Schedule Review

Importance

v Progress payments

v' Plan for performing the work

v Document as-built progress

v Time extensions/delayanalysis

Schedule Management




Schedule Review

Competing Objectives:
Schedule Management

Progress Payment

d Upfront Agreements

 Level of Detall

Schedule Management




Schedule Review

Faillure to accurately update the
schedule makes it useless and
misleading

Garbage In - garbage out

Schedule Management




Schedule Review

Pay Estimate Process

e Based on actual work performance

Schedule Management




Schedule Review

Pay Estimate Process

e Based on actual work performance

e Updated by the contractor with
Input from the subcontractors

Schedule Management




Schedule Review

Pay Estimate Process
e Based on actual work performance

e Updated by the contractor with

Input from the subcontractors

e Jointly reviewed by owner and
contractor

Schedule Management




Schedule Review

Process Starts with the Progress
Payment Submission

Schedule Management




Schedule Review

Contractor Updates Field Progress

= Percent complete
= Remaining duration
= Actual starts and finishes

= Status to data date

Schedule Management




Schedule Review

Informal Review with Owner

vPercent complete

v Remaining duration

v Actual start and finish dates

Schedule Management




Schedule Review

Formal Review with Owner

= Advance copy of the Schedule to
owner for internal review

= Owner/contractor meeting
(review live schedule)

= Contractor makes corrections

= Final submission with Pay Estimate

Schedule Management




Formal Review

Formal Schedule/Pay Estimate

Submission Documents
(Electronic and hard copies)

v Narrative Report

v Schedule Reports
v CPM Schedule (electronic)

Schedule Management




Submittal Requirements

Narrative Report
v Critical path identified
v Problem areas, delays/impacts
v' Corrective action(s)

v Schedule changes by activity

Schedule Management




Submittal Requirements

Schedule Reports
Activity Report by ACT ID
Logic Report
Total Float Report
Earnings Report
v S-Curve
v Primavera Schedule Report

v Schedule Comparison (Digger) Report

Schedule Management




Submittal Requirements

CPM Schedule

v Electronic (i.e. xer or prx file)

Schedule Management
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“How are things going at work?
During your colonoscopy, we found a shoe.”

Schedule Management




Default Settings

Retained Logic vs.
Project Override

© Retained Logic: keeps predecessor
logic intact

® Progress override: predecessor logic
no longer valid

Schedule Management




Default Settings

As Planned

Studs Rough-In Mech/Elec
— — |

©
Q
Q
—
¢

Progress Override
Studs Rough-In chh/EIec
| — | I

Retained Logic

Studs Rough-In Mech/Elec
| — ] ]

L

Source: Project Management Institute, Aug 2003 Schedule Management




Default Settings

Retained Logic

= P3/P6: Tools/Schedule/Options

Schedule Management
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% Fie Edit View Insert Format Tools_Data Window rep -7 x|
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' " Schedule automatically " Level autamatically & [ff

en zcheduling activities apply

Budget Codes | Conshr Cost | Custom | Dates Log Fr
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File Edit View Project Enterprise  Tools

=22 AEalom  mEhmhs ¥ =MmE v

m @ B

Back:  Forvrards

(EAVAE - HP Jb 7006059) : - - -5
IssonaUEN . &0

2007

2
Al

® cance |t G 2008

SehedileUpNons

Projectis) to schedule | 1
b Schedule
Current Data Date | 10-Jan-08 J
& Viewlog
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¥ Logto fie
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0% 28-Dec-

General ‘Status | Rezources |Relatinnships| Codes | Netebook |

=

Activity |ADI]11EIIZI |CLDSEUP INSPECTION IN WALL - LEVEL 1

Predeceszors

Project ID Total Float | WBS Activity I T | Activity Name

MECH IN WALL - LEVEL 1 - EXT W
|ELECT & SP SYSTEM IN WALL - LB

0| INIT EMVAF -... | AD15100

INT | -3 | INIT EMVIAF -... | AD16100

Qm

B assign | B4 Remove ‘ w* GoTo ‘

General | Advanced

Add

[~ Ignore relationships to and from other projects

[~ Make open-ended activities critical

[V Use Expected Finish Dates

[~ Schedule automatically when a changs affects dates
[" Level resources during =cheduling

[” Recalculate azzignment costs after scheduling

{" Actual Dates

" Actual Start

{* Early Start

Define critical activities as
™ Total Float less than or equalto

%

% Longest Path

Calculate float bazed on finizh date of

{* Each project " Opened projects

Compute Total Float az

|Finizh Fioat = Late Finish - Early Finish M

Calendar for acheduling Relationzhip Lag
|Pred&u:assurAu:ti'.f'rty Calendar j

@

b

it

Cancel

Default |

Help

Rezources

“Rarc by Rok

Roles

chivity Code
redecezsol
BlUCCesa0rs

Steps

| |Portfolio: All Projects  lUser: admin  [Data Date: 10-Jan-06

|accese Mode: Shared  [Baseline: Current Project



Default Settings

Percent Complete and Remaining
Duration (RD) Not Linked

= Update percent complete and RD

Independently

Schedule Management




P3: %Complete & RD not linked

Select: Tools / Options / Autocost Rules

& Primavera Project Planner - [INIT]

EF“E Edit Wiew Insert Format Datd Window Help
RS dtle. .. F3

B3

Level,.. Shift+F3
= | 4 |-|PRIMEN ST FINISH IMM 2aucioctrd
Global Chanae. .. j ﬂ
Activity Activity Update Progress... Cirl+Fg Iy [Totallf N D1E2C
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- = Z= Stivity |D Rel|l Lag | TF Dezcription |
Budget Codes | Const | Cost ; Thn/Check-out “mmj“zalm 5310 FIFS 0 -4TAPE/FLOAT/TEXTURE - LEVEL1-] -
Earned Value. .. 520 R 0 CERAMIC TICE -BATHROOME - [EWV
o] [PRIME/1ST FIF__2P3SDEF » _ i EE T TTOILET BARTITIONS - LEVEL T —
Activity Inserting...
oo | 2 Pet | 00 Calt TES [2408ND7  [w Critical Activities. .. . |L
[

RD | 2 Type [Task LS [18)aN07 [+ Taalbar... {' "

Set Language...

| [PAN  [aD | |0001 Change Password...
“wikp  Resp Area todf Bidi Default Activity Codes...
f0 & [ T '

Phow  Cabw Fow Ceno  Test Plan Hamm ‘WES

Set=z rules for calculating quantity/cost Claz=ic Schedule Layout All Activities




Automatic CostfResource Calculation Rules for INIT ﬂ
Identifier: || D ate: | |"'

[ Link remaining duration and schedule percent complete

I Add actual ta ETC f« Subtract actual from EAC
[ Allow negative ETC

Wwihen quantities change, use current kit prices to recompute costs:
v Budget v Actual o date I E=ztimate to complete

Uze the update percent complete against budget to estimate

[w Actual guantity o date [w Actual cost bo date
[w Link actual to date and actual this period

v Link budaet and EAC for non-progressed activities
Calculate variance as: e Budget - EAC " EALC - budget

[ Perform these calculations during each schedule computation

. (+ Cell
Apply theze rules when mowving from one b another

(" Hesource

Transfer... Defaul. .. OF. Cancel Help

Schedule Management




Default Sett

B2 Primavera : C186_c (FZZ-A LO Maintenance Hangar)
File Edit Wiew Project Enterprise  Tools  Admin Help

Activities 4 v o
SR OBF-5 DEbLb@Bko.s FAE vHE H e W R
Prc‘;ds v Layout: Activities by Status | Filter: A1l 2ctivities 'O add
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013032 | Fire Protection Systemn - Shop Drawings 1002 aod |
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01201  Concrete Rebar - Shop Drawings 1002 102d |
01200  Structural Steel - Shop Drawings 1005 EOd
M2an | Corns of Frnineers Backcherk Bevie 100 7d T - =
T Kmine i

Seneral | Status | Resources |Predecessors |Successors Relationships
il Activity | 1262 !lﬂ'": stmwatnigs Contract Design 95% Submittal Project |c1 88_c
Activity Type Duration Type % Complete Type Activity Calendar
ITask Dependert ‘vl IFixed Duration & Units vl IPhysicaI vI % C188 - 1 - Design I
VHS Responsible Manager Primary Resource
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[ |Partfolio: Al Projects  [U=er: admin |Date Date: Apr-14-08 |tccess Mode: Shared |Baseline: Current Project =
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ﬂ Primavera : Dev_proj 109-1 {CINQ Power Router Design)
File Edit M“iew Project Enterprise Tools Admin Help

Projects 4 » R
S B &' EH& FEME vE = S £
Projects
8 o Layout: General Layout |} Acld |
Resources Project 1T Project Mame Location Start 2006 | 2007 T
|Jun|JuI AungeplOc‘t|N0v|Dec|Jan|Feb|Mar|.ﬂ.pr|May|Jun|Jul|.ﬂ. - =Ete
Feports =@ Us Apr-18-07 A
E 3 RSCsSD Rewvize Speed Contiol System Des... US4 b -1 0-07F Fap-10-07 [
Tracking . = bl gp-10-07F & [
% 3 Powerdag 4g Power Set 900k S Apr-18-07 4 Apr-18-07 4 [
WES I3 APALC Jan-21-00 A
= I Middle East Apr-18-07 A
Activities [E) Europe Apr-03-00 &
Mo Location Feb-26-09
=3 =
ALssigrments
E|
Whs & Docs
Expenses
Threshold=s
1|
lz=ues
=+
Risks
A | i< | [
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[ activity percent complete based on activity steps 7 Subtract Actusltsemeides
¥ Link Planned and &t Completion for not started activities ||_ Recalculate Actual Units and Co=st when duration % complete change=
% Reset Planned Duration and Units to Remaining [ UpGsesestausheancosts chanoe on resource assignmsste
i Reset Remaining Duration and Units to Planned
™ Link Actual and Actual This Period Units and Cost
[ |[Portfolio: &0l Projects  [User: admin |Data Date: hiay-10-07 |[Access Mode: Shared |Baseline: Current Project i

:f_'StartI __] = @ £ __] Inbox - Microsoft .. I .y Reference Chapter 7 I ) Module 3_ Progress ... I 4] 05Chapker INST.ppt II Primavera Projec... 3] Documentl - Micras, .. I é | o | _l E E ‘,jﬂdﬂ]%@ 2:10 PM




Default Settings

Primavera P6 Issue

The value of work completed for
each activity Is not automatically

calculated when % complete and
remaining duration are unlinked,;
It must be calculated manually.

Schedule Management




Schedule Report

Print Primavera Schedule Report
prior to reviewing progress
schedule

Schedule Management




Schedule Report

P3: Tools/Schedule/Schedule Now

& Primavera Project Planner - [INIT]

E File Edit WView Insert Format Tools Data Window Help - ﬂ
diD==] S L E S = EIRE B EA R = (= d P =
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Schedule Report

P6: Tools/Schedule/Schedule Now

amavera SN EMYARE-HP ob 7 O06059)

File Edit View Project Enterprise Admin Help
= maw @ Time Approval... ﬁ Cﬂ) @
Activities . o A i
Top Down Estimation. .,
= | lem BlE B FNE YTE BE® RS
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3 <~ Layout: Clazsic S T Apply Actusls... Fitter: All Activi O Add
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e e _ @  cancel |52 L202EXTERIOR
= OACITEND Global Change. .. Project(z) to schedule I 1
= Manitor Thresholds... '
Activities 1150001 3 e e TS 8 Resources
| AckeE SK03400 ER S rp— C PAMELS - ALONG GL 5
=3 SKOBHICER ’ bl Lol et 5 o AAC PANELS - ALONG GL . FF Rsrc by Role
74“35'%”"3“3 SKO2CER - 'REZO'I',,ZEI ; ' & VIEWLO |39 pRpcT AACPANELS -ALD P
rt Wizard... 5 oles
e skosd(ER © P o Project Forecast Start Date | o SRECT AAC PANELS - ALONG {
—— SKO345(0 ER i £ ¥ ERECT AAC PANEL BRL Activity Codes
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@] ] Claim Digger ] =1 Steps
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| General | Status | Rezources | Relationzhips | Codes | Notebook |
. = Activity [AD01100 CLOSEUP INSPEC WALL - LEVEL 1 - EXT WALLS Project [INIT
Predecessors Successors
Project ID | _clalFIcat|'F-.-'BS |.=c,li.'rt).- |} |.=cli~'rt)r Name Project ID | Total Float [ WEBS Activity ID |-=cli~'rt)r Name Relat
= ; =
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5‘@ File Edit Wiew Window Help

(D= EE JCYCY JE E|
Rctivity Date Constraint
BA13050 Hammock Acotivity
HIOS5000 Hammock Actiwvitcy
HIOS005 Finish Milestone

| HI130zZ0 Hammock Acotivity
HI13&00 Hammock Actiwvitcy
QRO1005 OZFEBOEe Early Start Constraint
OR0O1010 Z27J2N0e Early Start Constraint
ORO1011 14FEBOE& Early Start Constraint

E OR01015 18JaN0e Early Stert Constraint

§ ©CRrRO1020 17FEBOE& Early Start Constraint
QROZO00 O7FEBOE& Early Start Constraint
CRO3000 01MAROE Start—-0n Constraint

¥ OQROTOO0O O03RPROEe Start-0Om Constraint
OROS000 15MaY08 Start—0On Constraint
CR13000 01MAROE Start—-0n Constraint
OR13010 15M2Y¥0e Start-0Om Constraint
On12015 08MAY0E Start-0On Constraint
CR15000 01MAY0E Start—0On Constraint
BEMO1000 Start Milestone

! PMO1000 10J2N0&e Early Stert Constraint
PMO1001 Start Milestone
PMO1001 O7FEBOE& Early Start Constraint
BEMO1005 Finish Milestone
PMO1010 Start Milestone

I EMO1338 Finish Milestone
BEMO1335 01AT0E07 Late Finish Constraint
SEO34a0 Finish Milestone

} Open end listing —— Scheduling Report Page: 3

Botivity ORO015355 hes no successocrs

B RActiwvity PMO1000 has no predecessors

!

l Scheduling Statistics for Project INIT:
Schedule calculation mode — Retained logic
Schedule calculation mode — Contiguous activities
Float calculation mode — Uge finish dates
55 relationships — Use early start of predecessor

Schedule run on Tue Sep 11 11:04:-41 2007
REun Number 3213.

<] |

Line: 1 Col: 1 MILIRA




Schedule Report

Constraints

= Look for constraints that are added,
deleted or changed.

= |ldeally, only two constraints required.:
Project start and finish activities.

= Additional constraints will override
critical path logic.

Schedule Management




Schedule Report

Open ends

= Activities with no predecessors
and/or successors

= Two open ends In every schedule:
start and finish activities

= Open ends will not show up on
critical path

Schedule Management




Schedule Report

Out-of-sequence work

= Successor activities start before
predecessor logic Is satisfied.

= |t’s not possible to accurately report
remaining durations. Creates
discontinuous critical paths.

Schedule Management




Schedule Report

Out-of-Sequence work

As-Planned
Y — [ —

As-Built

—
L——>—

Construction Scheduling Schedule Management




Schedule Comparison
(Digger) Report

MIGGER 3.0
2002 HST Saltware
Wy whEseitaare com

DULE COMPARISON REPORT

Registered For Sole Use To:  DWC
USACE
508033
Compariscn between projects ROSO and ROTO
Entire Project, Including Subprojects Compared

Report Title: FTW2ZE9 RER File Comparison
Comparison Run Completed: 5/15/2008 at 1:52:24 PH

RUTOCOST RULES AND SCHEDULE LOGIC SECTION

Linking RD and PCT has NOT changed and remains ¥
Freezing Units Per Time has NOT changed and remains N

ndd Actual to ETC or Subtrack Actual from EAC has NOT changed and remains Subtract Actual

Allowing Wegative ETC has HOT changed and remaina N

When gtys change, use cucrent unlt prices to compute budget has HOT changed and remains ¥

When gtys change, use cucrent unlt prices to compute actual to date has HOT changed and remains ¥

When gtys change, 186 current unlt prices to ute astimate to complets has WOT changed and remains ¥
Use update % complete against budget to estimate actual quantities to date has NOT changed and remains ¥
Use update % complete against budget to estimate actual cost to dates has ROT changed and remains ¥
Calculate varlance has NOT changed and remains Budget-EAC

Farform calculations during each schedule compllaticn has HOT changed and remains H

Link budget and EAC for non-progressed activities has WOT changed and remains ¥

hpply rules when moving from one cell/rescurce has NOT changed and remains Cell

Satardule logic has NOT changed and remains Retained

Interruptable/Non-interruptable durations has WOT changed and femains non-interruptable

SUMMARY SECTION

Project Differences Report

The | wwised project start date:  120ct04
The | svised project finlsh date:
Comparing EMVAF - HP Job 7006053 to EMVAF - HF Job 7006038 The | 1se project data date:  OlOct0S
Evscuted by sdmin The | wwised project data date:  30AprOs
y The | wvised project latest schedulsd BF date:  13Jul07

Data Tue Dec 29 13-524, MT- 2
Date Tue Dec 29 135298 GUT-05.00 2003 The | wwised project master calendar type: Days
ALl | sport durations such as 00, RD, TF, FF, etc are in: Days
General Project Data The | svised project ressurce/cost decimal places: 2

The | umber of activities in the base schedule: 65B
Field Name [EMVAF - HP Job 7006053 ] [ 0704 [ EMVAF - HP Job 7006053 ] [INIT | The | umber of :jf:‘;ig;::lég the revised schadulel
The 1 upber of relationshipa in the revised schedule: 507

Wust Finish By Date 2007108729 05:00 2007707731 05:00 D sgest valus of total float in base schadulas: -205
swest value of total float in revised schedule: O
runser of deleted activitisa: 108

rumber of asded activitics: 149

rumber of OD changes: 20

nunbar of RD changes: &1

rumber of peEcent changes: 64

Data Date 200701721 12:00 2008/01/10 08:00

General Activity Data

Free Float runkber of TF changes: 137
numbar of FF changes: &1
y . i number of Cal changes: 14
Activity Id Activity Hame lew Free Float Old Free Float Muber Af description changes: 14
number of actual start changes: a5
K100 ELEC - TRIOUT ALL SYSTENS - CORR 138 WEST 720 280 number of actual finish changes: 48
number of rescurcas deleted: 68
BAD308S FRP- BWE WALL - LOBBY Valug not specified in the datebase 0.0 munber of rescurces added: 126
' number of original budget quantity changea: O
- — et f tual tity to dat h : 0
BA14000 DRILL ELEVATOR SHAFT/ INSTALL CASING Valug ot spscified in th database 00 nunber of forecast quantity changes: 8
number of original budget Cost changes: %
HI03430 FRP- STEM WALL-GLK Valug not specified in the database 0.0 number of actual cost to date changes: 21
nunber of forecast cost changes: &
5 ALARN - VESDA SYSTEN AT " 5 % number of rescurce percent changes: 32
Hi16:10 FIRE ALARI - VESDA SYSTEN AT NNER CHAMBER 2000 120 T ™™
— _ -~ _ ; number of added relationships: 3132
sz UTILIES - 6 WL - EAS Vel 0o number of relaticnship lag changes: 3
number of driving relationshp changes: 57T
803110 FRP . PAD - TRANSFORMER T-1 00 number of constraint changes:
number of critical activity changes: &
ADO11S0 CLOSEUR INSPECTION VWAL - (EVEL 2. EXTWALLE | 320 a0 number of WES deleticna:s O
AD L7 At T WALLS T \f G5 \alus ot spacifisd in the datshaas
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P6: Schedule Comparison Report

Select: Tools / Claim Digger

d g Top Down Estimation. . ‘- sl
ER BE ... o B FOE TE BE® RN
“ Layout Classic 3 D91 Apply Actuals... | |Fiter Al near critical path TF< 20 |
Activity ID % Schedule ... Fg Remaining | Early | Early Finizh Total| At Completion Total|  Variance - 2007 |
M | el R ... Shift4Fa Curation | Start Float Cost|  BL1Finsh| |5 B
ADD2000 Update Pragress... 0|37 |3Hanl? | 7| $81.900 167 STRUC/E»
BA13130 Gpr o v 13and7  Fdand? | 7 $44,404 3 RF - WALLS
1413140 Job Services. . 1|:3:11_|.3r-.-|:|.? |3 an07 o $81,214 RF -waLLS
SK1BD1EI Store Period Performance. ., 431«Jan[l? .FI.E.'FBb'.D.?. | '?.: i $2EBDD 2? ELEET'H
HID7000 0|06Feb-07 | O6Feb-07 -7 $186,600 -231 ROOFING
HI03000 Global Change... 3|06Feb07 |08Feb07 | 7| $19500 0 & FUR &Rl
HI03010 Manitor Thresholds. . B 03Feb07 16Feb07 = 7 $38.700 0 A FUR
HIQS]]FI Issue Mavigator. .. 51EIFebIJ? ..23'Feb'.l.3.? _ -F".: $§2'30..D. D ﬂg TAF
o | ’ 2| Bfebli |27Febl? | 7| $11.400 o = P
HI15200 B N 3528-Feb-D? _EI2-Mar-IJ? _ ? $-‘13,2DEIl -35f L | — CIJ I
HI15400 S e 0 28Feb07  2BFebD? = 7 $46,733 52 J L b
Hits440 il "I 7 BFebl7 BMal? | T $60500 0 -
HITBs10 Check Project Inferity. 5|0Ma07 [03a7 | 7| $63.100] %) B &
HI15450 Recaloulate Assignment Costs, ., SDSMEID? 13MEID? [ ? $2580E| D d__‘l:
JHitEan ] SlleMalr [16MarlF ] ) 43200 4 A
Hil 250 2Nl |0l ) T $23.200) 0 v
HI1E210 3 19Mar07 | 21-Mar 07 -7 $26,800 0l EE_MJ B
General | Status | Resources | Relationzhips | Codes | Notebook
%l Activity (BA13140 [RF - WALLS - TEM CELL Project [0701
Activity Type Duration Type % Complete Type Activity Calendar
|Task Dependent 7| |Faed Duration & nits 7| [prysica | [B3 1701 -1 -5 Day Work Wveek H
Was Reszponzible Manager Primary Rezource
|i 0701 EMVAF - HP Job 7006059 .| [Education |@ DOLLARS US Dolars |

O Add
X Dekte
& Cut
Copy

& Resources

[0
MiEwa

Rolez

T |
=
B
A s

&f Rarc by Role

Eg

B Activity Codes
BF Predecessors

B Successors

o | Steps

|Portfolio; All Projectz  [User; admin

|Data Date: 21-lan-07

|Access Mode: Sharsd

|Bazzline: Current Project

b




Schedule Comparison
(Digger) Report

Deleted or Added Activities

= Makes 1t hard to compare schedules,
I.e. no longer comparing “apples to
apples” and lose history.

= Must have a good reason, I.e. break
larger activity into smaller more
manageable activities (Smaller ODs
must total up to original OD).

Schedule Management




Schedule Comparison
(Digger) Report

Original Durations (OD)

= ODs should never change.

= Invalidates time impact and delay
analyses.

Schedule Management




Schedule Comparison
(Digger) Report

Calendars

= Document all calendar changes.

= Changing calendars can give the
appearance of making up time, I.e.
going from a 5 day to 6 day work.

= P6: Create a new calendar rather than
modifying existing calendars.

Schedule Management




Schedule Comparison
(Digger) Report

Actual start/finish dates

= Should not change between updates.

Schedule Management




Schedule Comparison
(Digger) Report

Logic changes

= Review with owner.

= Logic changes should reflect actual
work being performed.

= Necessary to correct out of sequence
work.

Schedule Management




Progress Schedule Review

Conversion Problems
P3=P6
and
P6=P3

Schedule Management




Progress Schedule Review

Example

Schedule Management




