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Schedules: Back to Basics

.  CPM Scheduling Basics
II. The Baseline Schedule
lll. The Schedule Update
IV. Delay Analysis

V. Proving and Tracking Damages
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MAKING the DIFFERENCE

A. CPM Schedule Logic
B. The Critical Path
C. Float

. “The Basics” - What is a Schedule?

* A schedule is a TOOL used primarily to manage time
and resources.

» A schedule will force the Party(s) to PLAN the
construction sequence and timing.

* The schedule provides a means of TRACKING
progress and forecasting project completion.

* The schedule also provides a method of MEASURING
the effect of unplanned events.
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A. “The Basics” - Terms and Components 4 i consulting group

MAKING the DIFFERENCE

» Activity — A readily defined element of work

e Activity Number — The identification number of the
activity

» Duration — The number of work days required to
accomplish the activity

* Logic — The sequential interrelationship of activities

{4 DELTA

A. “The Basics” - Types of Schedules U consuling group

MAKING the DIFFERENCE

GANTT or Bar Chart is a graphic representation of the time frame certain
activities are planned to be performed relevant to other activities.

With a bar chart, the logical relationship between activities and criticality
of activities is implied.

CPM (Critical Path Method) is a network of activities with defined
durations interconnected by logical work sequences.

From a defined start date, a CPM schedule can calculate start and finish
dates for activities and determine the longest or critical path through the
logic network.
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Finish-To-Start (FS) relationship reflects
that the activity A must Finish before
activity B Starts

A

A. CPM Schedule Logic

Start-To-Start (SS) relationship reflects

that activity D can Start when activity C
Starts

C
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MAKING the DIFFERENCE

Finish-To-Finish (FF) relationship reflects
that activity E must Finish before activity
E can Finish
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B. The Critical Path

The longest continuous path of activities through a
schedule that determine the finish date of the project
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MAKING the DIFFERENCE

The most popular software can be set to show activities
as critical by Total Float or by Longest Path

Critical Activities x|

Define critical as

(® Total floatless than I 1 E

(" Longest path

(0]:4 I Cancell Help |

C. Total Float

Total Float — The amount of time an activity
can exceed its early finish date without
affecting the project end date or other imposed
dates. Mathematically, it is the difference
between the early finish and late finish dates
on an activity.
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MAKING the DIFFERENCE
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1010 | Mobilization 18 | osJULDA 0SJULDA

1070 | Exterior Walls & Roof | 45 | 110CTO4 10DECD4 20 'DTIANOS
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C. Free Float A . \ consulting group

MAKING the DIFFERENCE

Free Float — The amount of time by which an
activity can exceed its early start date without
affecting the early start date of any of its
successors.
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MAKING the DIFFERENCE

1] Description Orig| Ealy | Early | Total| Free- ; | T i T
| o |t | Pt | ool 0[RS SRE | GEY T WSy | i [ [P | Max LAFn

THE

190:] Motkalo Frosed ITEY. |97 | UM T % FS Relationship: If act.1070
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1020 | Site Proparation | 10 | 1200004 ZRULGE 0 | 0 t-"MLllll ES is delayed = 0 Free Float
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1070 | Exterior Walls & Roof 45 | 110CT04 10DECOH 20 | 0|
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Schedules: Back to Basics

.  CPM Scheduling Basics
[I. The Baseline Schedule
lll. The Schedule Update
IV. Delay Analysis

V. Proving and Tracking Damages
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MAKING the DIFFERENCE

A. Problems with Activities
Problems with Logic

Problems with Time and Resources

O 0O W

Criteria for Reviewing the Baseline Schedule

“If you can’t measure it, you can't manage it!”

A. Problems with Activities

1.
2.
3.
4.
5.
6.
7.

Durations: Too Short or Too Long

Number of Activities: Too Few or Too Many
Owner-Controlled Activities

Designer Controlled Activities

Procurement and Long Lead Items

NTP, Substantial and Final Completion

Project Close-out

Presented by Gentry Locke attorneys and Delta Consulting Group 10
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Durations Too Short - Too Many Activities /a4 e s oreee:

» Too much time creating the baseline.

* Too much time to update so the schedule integrity
suffers.

* Schedule does not function well as a resource
management tool.

» Can cause excessive meetings for the updates.
* Micro schedules are very useful and informative in
the right superintendents hands.

Best Practice: Average Duration of 10-20 Days

. 0 gnm {4 DELTA
A. PrObIemS Wlth ACthltleS % consulting group

MAKING the DIFFERENCE

Durations Too Short — Too Many Activities
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Durations Too Long - Too Few Activities

* Little or no time has been spent thinking through the
construction process or project procedures.

* No importance placed on updates so the schedule
integrity suffers.

* Schedule does not function well as a resource
management tool.

» Can cause excessive claims and delays.

» High level schedules are very useful and informative
in the right owners hands.

Best Practice: Enough Activities to Manage

A. Problems with Activities

Durations Too Long — Too Few Activities

—
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MAKING the DIFFERENCE

Open Starts and Open Ends
Scheduling Loops

Leads and Lags

Critical and Sub-Critical Paths

Float: Sequestered?

o gk w b PE

Date Constraints and Milestones

{4 DELTA

B. Problems with Logic: Open Starts 1A consulsing group

MAKING the DIFFERENCE

o Description long| Esty | Eey ol @M | AN
| :n,| stut | Finisn | Fow| SEF_| OCT | NOV [ DEC | JAN | FES | WAR | APR L MAY | JUN |
THE DELTA BUILDING
[Open Ends e 3 5
1070 | Exterior Walls & Roof 45 | 110CTO4 10DECO4 20 [ Exterior Walls & Roof
- =h | ) 36 days float
1120 | Window Delivery & Installation | 20 | 10SEPO4f 070CTO4 36 | Window Delivery & instadlation
| on act. 1120
| | | | | ¥
080 | Studs & Drywall au| ZONOVD4, 07JANDS 0 : Studs & Drywall
| 1090 | MEP Roughein ET] | 13DECH Z1JANDS 35 h MEP Rough-in
1100 | MEP & Interior Finish 45 | 10JANOS 11IMARDS 0 HMEP&"’!”O{ Finish
| 1110 | Substantial Completion To | | 1imaros o & substantia Completion
sosonyos | I e Ear THE DELTA BUILDING e
i o i sty [ T
o Primavera Systems. Inc. Open Starts Layout

Activity 1120 has no predecessor total float calculation is questionable.
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MAKING the DIFFERENCE

THE DELTA BUILDING
Ends

|orig| Early | Eardly |Totd| Late

Finish | Float| Finish )

| 1070 | Exterior Wails & Roof

45 | 110cTo4 10DECS 20 | D7JaNos | EESNSSNSNNN Exterior Walls & Roaf

1120 Nnﬂﬁ; Delivery & Installation
1080 | Studs & Drywall
i 1090 MEP Roughiin
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e e
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on act. 1120
T we Rowgfn

_\ MEP & Interior Finish

‘; Substantial Completion

O Primavera Systems. Inc

THE DELTA BUILDING

Open End Layout

Activity 1120 has no successor which creates total float to the end of the project.

B. Problems with Logic

Leads and Lags

4 DELTA
\ consulting group
MAKING the DIFFERENCE

| 1070 | Exterior watls & Root
| 1080 | Sruds & Drywas
1090 | MEP Reughin

| 1100 | MEP & totoricr Fiish

1110 | Substarwial Completion
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e Sleon o Lead and Lag Layout ;
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Activity 1070 with no lag on F-S to 1080 and 20d TF
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MAKING the DIFFERENCE

Leads and Lags

Early | Total|
Firvsh | Float|

45 | I7SEPGA TNOVM| 0

BEP T MI?N.W T oEc | JAN [ FEB | MAR n:’m MAY | JUN :.d.l

act.1070

Extarior Walls & Roof

| substarmial Comgletion

45 | 1ocTed topEcod 0

w00

1090 | Susds & Drywan |20 | zemoves orsanes o |
1090 | MEP Reughin [0 | 1soEced zraanes s |
100 | MEP & Irdwrior Finish. | 48 | INIIIBI u-nlm:l o

0 1IMARDS 0

N iructue o e
A | NOW criti

cal

| 5SS e—
hurplm
H‘P‘HM Finish

} SR ——

THE DELTA BUILDING

Lead and Lag Layout

x (e

X
pciity 1070~ EstesiorWals & Fical Jump | Achay 1070 EsteriorWalls & Raol
[+ m ~[+-E]=

O] [Rel [ Descrption ] | _Acwwio TJRei] teg ] TF | Descripica ]
050 FE | 00 Foundions [~ Tee0 FF| 0 0| SuiséOnwel |
106 lss ] ol Swuee 1640 lFs 4 35 MEP Faughn =
4 | [ le] | N

Activity 1070 with 20d lag to successor and 0d total float

Best Practice is the Logical Use of Lead/Lags

B. Problems with Logic

{4 DELTA
\ consulting group
MAKING the DIFFERENCE

Critical and Sub-Critical Paths
o P TS [ B e B e Iy B
B Stwt | Finish |Flomi—Wh——-MUG [ _SEP | OCT | NOV | DEC _JAH | FEB | MAR | APk | May L.}
O [ Motice to Proceed (NTP)
G670 | Mobization 5| DSAIG TGN T | B Mobilization
1020 | Gite Preparation | 10 | 1200004 Z3JUL0A| O ‘- Site Preparation
7030 | Excavaton 718 | 25004 1IAUGH] O Excavation
1040 | Sile Utiities 1715 | 18AUGO| D3SEPG4| 15 h Site Utilities.
1080 | Foundations 1730 18AUGE| EERK] O Foundations -+
06 | Sruchre (748 ITEEPGY| MOV O Structure
T | Exterior Véails & Mool | 45 | 110CTOA| T00ECHA| 0 — Exterior Walls & Roaf
1080 | Studs & Drywan 730 | BNOVDA| OJANGS| O i Studs & Drywall
1080 | MEP Rough-n 30 | TIDECOA| TTIANDS| 35 | h MEP Roughdn
1100 | MEP & Infenice Faresh | 45 | T0JANGS) 11MARDS| 0 MEP & Interior Finish
1170 | Substantal Compiesion | 0 | [ TIMARDS| O zswstmiucw«m
" AN _. v g el 141}
g | — THE DELTA BUILDING Tagormeg
S . Classic Schedule Layout
O Primavers EEN\‘\S Ine
Critical path and critical activities are indicated by the red bars and arrows.
The Critical path runs through act. 1050, 1060, 1080, 1100.
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MAKING the DIFFERENCE

Sub-Critical Paths

o Description Orig| Ealy | Ealy | Total] —.—---—2'7&?4—--—-----—-— ————————— ﬁ——.———.—
Dur| Stat | Fiish !ﬁ“f_mJ.L_alf_...ag4ou.I-_n!c__g.m__z:a___)u_lt_-_gn__m._-.._.{m_-..a_
1000 | Motice (o Procesd (NTP) | 0 | O5JULO4Y o :nuk.mnumwm S|mp|e IOg|C Change
1010 | Mobliization 178 | oSULOY 0RMILY 0 | B mobilzaton . o
S i e M S e switches critical and
1020 | Site Preparation 10| 10004 FUies o B site Preparation ..
1030 | Excavation (715 | Z6JULDY TIAUGHE 0 '- Excavation SUb-CrItlcaI paths
1050 | Foundations 730 | 10AUGHE MSEFM 0 | S ——
1040 | Site Utilities 748 | arsEroi soctod o h Site Utilities
1060 | Serueture [ 45 | Z7SEFOM ZEMOVOM 5 Harwm-
A070 | Exterior Walls & Rool | 45 | ZZNOWOL ZIJANDS O '_ Exterior Walls & Roal
1080 | Studs & Drywall 730 | HNGVDL OTJANDS 5 h Studs & Drywall
1100 | MEP & inderior Finish | 45 | 10JANOS 11MARDS & _ MEP & Interier Finish
1090 | MEP Roughdn |30 | O7FEBDS TEMARDE O h MEP Roughvin
1110 | Substantial Completion | 0 | | HEMARDS O ‘ Substantial Completion
o Dy I'— i THE DELTA BUILDING Dl | Rgpon 1 Crecia | Apgroved
A Criical Paths (B}
O Primavera EEHM Inc.

Critical path has shifted and now runs through acts. 1040, 1070, 1090.

Best Practice: Check if Critical Path is Reasonable

. . {4 DELTA
B. PrObIemS Wlth LOgIC 1 consulting group
Lol MAKING the DIFFERENCE
Float: Sequestered?

| Oerlon |Odg| By | By [To| Lo |G| g T e ooy | Wov | bec||Aciin :
THEDELTABULDNG . ' — — =
000 | Moice to Proceed (NTP} Lo 0 L Aj‘zﬂ 1:::: HEF Fowairh,
1010 | Mobiization 178 | osJULos 0oMULOY | 0 | DoJULO4 f.'MLu ] mai] s T Doscrpion
00 | Site Preparstion 190 | wJULD TRAULDA | 0 | T0JULOE |y VasiuLnd 1100 * FF 25/ | MEF & Intnce Finish -
730 | Excavation 138 | 2SiULss| 03AUGDE| 0 | DBAUGH -. Voamuces Activiy 1100~ MEP & Interior Firish
W40 | Site Unilities 795 | oAAUGOL 1BAUGHE | 5 | Z3ALGH -' A AUGH -|+|v|e|w
1080 | Foundations 1730 | O4AUGOY GZSEPOM | 0 | G25EPOS |- Yozserod [ AdviyiD ] !M [ TF | Deseription ]

1 L — 1 — 1110 ot Al 10 0 Substantial Completion ~
mn. Structure | 45 | ﬂ!!ﬁm. ‘7M|’m. [] | 170CTd !—'“'IIICIN ﬂJ »
1070 | Extenior Walls & Rood 44 13SEPOS 270CTOM | 0 | 27OCTO4 1 FirocTo

i | i ! | | E—

080 | Stsds & Drywall » 130CTOM 16NOVOM | 5 TINOVD4 T PFZINOVOL
1080 | MEP Roughn 73 | tmoves 1i0ECHS | 0 | 110ECO4 | VDR
1100 | MEP & Interior Finish | 45 | 22NOVOM DSJANDS | 0 | DSJANGS 1 FOsAN0S
110 | Substartisl Completion | © | THSIANDS | 0 | 15JANGS :umﬂs
ey THEDELTABNONG
Primavera Systems. Inc — e
The Contractor attempts to suppress float to put activities in a critical or
near critical status by adding lags on F-F logic for 1040, 1090 and 1100.

Best Practice: Do not Manipulate Float

Presented by Gentry Locke attorneys and Delta Consulting Group 16



B. Problems with Logic

Date Constraints on Activities and/or Milestones

P6 Constraints

v'Early Start/ Early Finish
v'Late Start / Late Finish
v'Start On / Expected Finish
v'Mandatory Start / Finish

v'Zero Total Float / Zero Free Float

A constraint is a fixed date that is imposed by the scheduler on

L4 DELTA
i consulting group
MAKING the DIFFERENCE

x
[ Early constraint [ Late constraint
© Start  Btart
(T Finishy (7 Finieh)
[~ Starton [~ Mandatary
1 Start
— | CIfnish
[~ Expected finish
[~ Float constraint Lewealing
€ Zero totslfioat Normal =
€ Zera free float

the start or finish of an activity or milestone.

B. Problems with Logic

Date Constraints on Activities

{4 DELTA
\ consulting group
MAKING the DIFFERENCE

| Deseriotion O] Ewty | Ewty [Tod] Late | Lue e [ T —
i sl ] i ) B | MmIduL.nua.s:f-.Pcr.m:\r.nﬁ:.m.m.mn.un.l.\r.m..l
THE DELTA BUILDING
000 Notice to Proceed (NTF)| 0 | OSJULDA" 0 0SJULDE M Natica to Procesd (NTP) [+ Mandatory
1090 Mobilization 5| GeJULoN GMUULDY @ (0SJULDF |GRUULGI | B Mobilization o
| 1 | 1 I 1 v- @ Finizh
1020 5o Proparation W | UL ZULM 0 | 120UL04 73Ul Site Preparation
dnih QAR S o el Se A o o L L g ‘ 035EPNY
103 | Excavation 15 | 7BJULDL 13AUGOS 0 ZGJULDH |13AUGDE E'-“"V :
040 Site Utilties 15 | 10AUGES 03SEPOI® 0 1BAUGDA |(ISEPDE e Uniitios
1050 Foundations 3 | 1GAUGHS 4SEPI4 O 1BAUGDA |24SEPD T ouriuions
-+ v - - - . T
1060 Seructure 45 | I7SEPD4 ZGNOVIM O (ZTSEPDM |Z8MOVOM dmuum [ Late constraint
1070 Exterior Wolls & Rool | 45 | 110CTO4 10DECOS 5  1B0CTO4 |17DECOH Tommm— Evor wils & Root i S
: ! ! | | | T " Finigh
1080 Studs & Drywal 3 | IOVIE 07JANOS 0 ZONOVDA [O7JANDS Studs & Drywall
e B s T4 P it et el B ol [ocEcos [
1090 | MEP Roughiin 30 | 13DECOE Z1JANGS & Z0DECOY |Z2JANDS MEP Roughvin
1900 | MEP &interior Fiish | 45 | 10JANDS 11MARDS 0 10JANDS |11MARDS HHEPIIMw Firdsh
1190 | Substactial Completion | 0 | Tmares o |1imaR0s b4 ‘Substaniial Completion
AN — ey
e o THE DELTA BUILDING s | oot
Activty Constraints
C mﬁﬁsﬂ"ﬂ e

Mandatory Finish Constraint on act. 1040 resets total float from 15 to O
Late Start Constraint on act. 1090 sets total float from 35 to 5

Best Practice: Do not Constrain Starts or Finishes

Presented by Gentry Locke attorneys and Delta Consulting Group
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B. Problems with Logic

{4 DELTA
* A consulting group

Date Constraints on Milestones

MAKING the DIFFERENCE

| B Descistion

1000 | Notice to Proceed (NTP)

Org| Eady | Esty |Totd Late
Dur | St

THE DELTA BUILDING

Firish |Flos|  San
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:." lNL.&UG.!i’”j.ﬂCI.Im.ﬂ[:.m.!ﬂ.m.lﬂ.ﬂl\‘..l.ll.i

M Notica to Procesd (HTP)

2 Primavera Systems. Inc.

il b S Bl e B Bl el ":ww Finish date of Substantial
1020 | Site Preparation 0 TRULDE TULDE 21 TIJUMGE | 24JUNDY Site Preparation H H H
1030 | Excavation T | MIULOY 13AUGES 21 | BJUNGE |18AILDL | Sy — Completlon 1 COﬂStralned
1085 | Site Uiilies [ | THAUGDL 03SEPOIT 0 | AUGDI 035EROI e Unilities
1050 | Foundations T30 | TBAUGDS Z4SEPOM .21 | 18JULOY | ZBALIGOM Hfmmw
1060 | Snucture T4 | ITSEPOY TRNOVOL 21 | Z7AUGDA |28OCTON H Structure
1070 | Exterior Walls & Roof | 45 | 110CTO4 100ECOL -1 |0SOCTOR |DODECHH ) Exterior Walls & Roof
1080 | Seuds & Drywall "= | zmovos oriames 21 [mocTe oepecos | | [+ Lode conswmint HM&MI
1080 | MEF Roughvin T30 | 1IDECO4 ZIJANGS § |MOECOE |ZBJANOS " Stan h MEP Roughin
1900 | MEP & iniarice Finish | 45 | 10JANDS TIMARDS 21 | 100ECOE |10FEBOS ¢ Finieh S e—
119 | Substansial Compietion | 0 | VimaARDS 21 | |10FEBOS I‘UH:BUIJ |Z| —" Substantial Completion
" — TMEDETABMONG Wi
—

Miesione Constraints

Total Float is misrepresented by all types of Constraints. In this case the TF is
forced negative by the constraint.
Constraints may be useful in running “What If” scenarios.

Best Practice: Do not Constrain Milestones

{4 DELTA

C. Problems with Time & Resources

o g A~ w N PE

Contract Time: Is it Enough?
Usually the owner or designer defines Contract Time
Is the specified Contract Time realistic?
The Contractor is under duress to meet Contract Time
The Schedule can be forced to fit the Contract Time

Unreasonable Contract Time sets up a potential claim

Unreasonable Contract Time sets up a potential failure
to meet the contract time requirements

consulting group
MAKING the DIFFERENCE
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C. Problems with Time & Resources £, consulting group

MAKING the DIFFERENCE

Multiple Calendars
» A Calendar defines the working days and times for an activity

» Calendars indicate non-working days, for example: weekends,
holidays, weather days

» Scheduling programs allow us to specify several calendars and
choose which one to use for each activity

» Concrete curing activities may have a 7 day calendar

» Board or agency approvals may be on a once or twice per month
calendar on specific days of the month

» Due to different calendars, activities on the same logic path may
have different float values

» Omitted non-working days create a false schedule
» Holidays and weather days vary per jurisdiction and location

. . 4 DELTA
C. Problems with Time & Resources 47, consulting group

MAKING the DIFFERENCE

Multiple Calendars

x|
Bose | Ausowss |

st | o |

__ uem | Sencara |

SUN [MON| TUE [WED| THU| FRI | SAT _ |
5

1 2034

3 7 8 9 wn 12

13 [ s (16 [ 1718 |19

20 |21 |22 |23 |24 | 25 |26

i Psemmnrk Work i

Tonwe | P | (oo | e | Trenster | P | Cose | Mo

Calendars can be specified for any eventuality making it difficult to
follow some of the date calculations in the schedule reviews.
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. Scheduling with Multiple Calendars A\ consulting group

MAKING the DIFFERENCE

. Criteria for Reviewing the Baseline /., DELTA

\ consulting group

SChedU|e MAKING the DIFFERENCE

Review Activities
Review Logic
Review Constraints
Review Calendars

Review Resources

o g A~ w N PE

Software for Reviewing Schedules

Presented by Gentry Locke attorneys and Delta Consulting Group
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. Criteria for Reviewing the Baseline /) DELTA

Schedule 9 Y Lo
1. What is your quality control plan for preparation of the
baseline schedule?
Is the schedule realistic?
Can the project be completed in the timeframe allowed?
Has the schedule been manipulated?
Is the schedule manageable? Not too small; not too large?

Have all stakeholders bought into the baseline schedule?

N o g~ wDd

Has the subcontractors bought into the baseline
schedule?

£\ DELTA

1" 18 consulting group

Schedules: Back to Basics

.  CPM Scheduling Basics
[I. The Baseline Schedule
lll. The Schedule Update
IV. Delay Analysis

V. Proving and Tracking Damages

Presented by Gentry Locke attorneys and Delta Consulting Group 21
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{4 DELTA

. The SCthUle Update 1 ¥ ct'a??'u.[unl,f: ,L-',ruup..

MAKING the DIFFERENCE

Updating the Schedule
Problems with Activities
Problems with Logic
Other Update Issues

o0 w»

{4 DELTA

. Updatlng the SChedU|e A ? ci'atl..i1:.fur1l,f: ,qrul:p..

AMKING the DIFFERENCE

» Actual Performance?
* Proper Input?

* Does it reflect the work?

* A schedule becomes out-of-date and useless
without updating.

Presented by Gentry Locke attorneys and Delta Consulting Group 22
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A. Updat|ng the SChedUIe ctiilfu.hénl,f: ,Laruup..

MAKING rhe DIFFERE

Reasons for Updating

Contract Requirement — what detail is required?
Record actual start and finish dates

Compare actual progress to as planned progress
Forecast dates and resources for remaining work
Use as basis for accelerating the work schedule

Use as basis for time extensions

B. Problems with Updating Activities

Adds/Deletes/Splits - Change Orders
Impacts, Delays and Suspensions

Scope and/or performance of existing activities may be
affected by change orders, suspension of work, added or
deleted scope, late procurement, permit problems, late
installations or delayed approvals.

Revise activities to reflect reality

Impacts may require the addition or deletion of activities

Presented by Gentry Locke attorneys and Delta Consulting Group
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B. Problems with Updating Activities A consulting group
Lol MAKING the DIFFERENCE
Adds/Deletes/Splits - Change Orders
Impacts, Delays and Suspensions
LS Ll o] o ot B O ) o oy~ i S S S S A
Burl Dl Rt Flssh  Flost g, 13 vidat @ WIANIS 103074 TUTRE B ASEISE 1MGITD MITNT MNET WA TIARE 3 WX 11
v i ] s
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W i o | e e | | [ ——
" Bt S (] warRss W ‘mmuc«m
S 28 E——
—— | e - | Clavus Schadul Layoud ! 1 1
Add in a toxic clean-up, delete site utilities from the scope, split the
excavation into two tasks and throw in a change order for the first update.

{4 DELTA

C. Problems with Updating Logic N consuliing group

MAKING the DIFFERENCE

Out of Sequence Progress
Retained Logic

Progress Override

A 0w DN PF

Revised Logic
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4+ DELTA

C. CPM SChedUIe LOQIC : y consulting group

MAKING the DIFFERENCE

Out of Sequence Progress - the actual Start of
activity B jumped ahead of the planned FS logic
between activities A and B

<—-Update (dd/mmlyy)

A
! <— FS Relationship
6=

C. Out of Sequence Progress with /., DELTA

\ consulting group

Retained I—Ogic Ll MAKING the DIFFERENCE

2 flndysir poed s | e 1 mr'a:;.—m—ﬁmﬁ.—m'.—iffm—ﬁn.—ﬁ—.%'.—m—ui_.—m'
THE DELTA BUILDING
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j 1010 I.ﬂblm I 5 | ] “J.IIM mm. ml .‘nnhm‘
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| 1080 | Foundaions | ® 2| mas vocme | 0 |7 | :— Foundations 3
| 0| stucee 45 | 41| Masow 20ecos | 10 | a7 Smucture
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| tow :Nl)lwd\-in 'n:u: mns: |smns: o :n: —‘IEPRMT
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| 110 I Substaniial Completion [ ] | | mnne. [] | -1!. ; Subistartal Completson
| CO#000001 | Strucsursl Charges - Delsy 108 90 | 10 120CTOM 250CTH | 0 | -7 Strucoural Changes - Dalay 10d

e i THE DELTA BUILIING
S — Out of Sequence | Retained Logic
O Primpvers Systems Inc
Act. 1050 and 1060 started out of sequence. The activities are being held
out to the early dates of the successors creating an incorrect finish date.
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MAKING the DIFFERENCE

Progress Override
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THE DELTA BUSLDING

Out of Sequence S Progress Ovemide

D. Other Update Issues

Act. 1050 and 1060 started out of sequence. Progress override will
calculate the dates as if the logic had been revised or repaired.
Automatic features, if used, need to be monitored and checked.

Best Practice: Do Not Use Override Unless Directed

1.
2.
3.
4.
5.

As-Built Dates: Real or False
Delay: Add It or Hide It?
The Audit: Schedule Comparison Programs
Schedule Out-of-Date: Revision Needed?

Is it a Revision or Time to Re-Baseline?
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{4 DELTA

D. Othel’ Update |SSU€S @ ctmfu.[un,g group .

MAKING the DIFFERENCE

Schedule Out-of-Date: Is a revision needed
or time to Re-Baseline?

Problems:

» Schedule no longer represents the project

* New information that will expand the schedule
* No one wants to spend the effort to do this!

* Who's going to pay for it?

{ A DELTA

A I consulting group

Schedules: Back to Basics

.  CPM Scheduling Basics
II. The Baseline Schedule
lll. The Schedule Update
IV. Delay Analysis

V. Proving and Tracking Damages
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Delay Claims and Time Extensions £ consuliing group

MAKING the DIFFERENCE

* How to recoup the costs and obtain a time
extensions for delays?

 “Pitfalls, tricks and traps” that can foil time
extension request and delay claims?

{4 DELTA

Delaylng EventS cf.'an..m.fun,g group .

AMKING the DIFFERENCE

» Events causing delay:
— Single Change Order
— Multiple Change Order cumulative impact
— Differing Site Conditions
— Delays caused by others not under your control
— Force Majeure
— Unusual weather

Presented by Gentry Locke attorneys and Delta Consulting Group 28
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4+ DELTA

Types of Delays £ consulting group

MAKING the DIFFERENCE

» Three General Types of Delays
— Excusable delays
— Concurrent delays

— Compensable delays

4+ DELTA

Types Of De|ayS -:I ' I \ consulting group

MAKING the DIFFERENCE

» Excusable delays — Delays for which the Contractor has not assumed
the risk but, also, not caused by Owner. Contractor may get a time
extension but no damages (money)

—  Contract provisions may state delay risks for which the
Contractor is not liable.

« Certain number of weather days beyond which the
Contractor is not liable
« Force Majeure provision
— weather
— labor unrest
—  civil unrest
— other “Acts of God”
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TypeS Of DelayS 3.9 ctmfu.[un,g group .

MAKING rhe DIFFERE

» Concurrent delays — Neither Owner or Contractor is solely
responsible for delay and therefore no damages for the
Contractor are warranted

— Delays caused by both parties

— Must be to the Critical Path

— Time extension is the only Remedy

— Saves Contractor/Subs from LD’s

— Saves Owner from delay damage claims

A

Types Of De|ayS 2 [unl,f,' ,qruup..

» Compensable delays — delays not anticipated at the time
of contract which are due to Owner’s act or omission

—  Contractor may recover time extension and
damages (money); e.g.,
» Delays providing engineering and other design
drawings
» Access to site
 Disruption due to numerous changes
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Acceleration/Recovery /) DELTA

* A consulting group

(The Difference Between the 2)

* Acceleration

* Contractor/Subs extra costs incurred due to compressed schedule.
— Additional manpower, overtime, inefficiencies
— Increased overhead

« To recover for acceleration, must prove:
— Demand to accelerate
— Actual or Constructive

» Delays requiring acceleration excusable & not GC/Sub caused

* GC/Sub, in fact, accelerated and incurred increased costs

Acceleration/Recovery /.4 DELTA

consulting group

(Difference between the 2)

* Recovery

- Delay caused by GC/ Subs - not acceleration, it is
recovery in “making up lost schedule time.”

- Inrecovery scenario, GC/Sub extra costs due to
compressed schedule NOT recoverable from Owner.
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TypeS Of |mpaCtS @) ctmfu.[un,g group .

MAKING the DIFFERENCE

Critical
Non-Critical

Serial

H WD P

Concurrent

{4 DELTA

Types Of |mpaCtS A . cf.:tl..iu.funl,f,- p,ru.u:p..

AMKING the DIFFERENCE

An impact is event that affects the timing of the work of
an activity

Changes start of work

Changes finish of work

Changes duration of work

Suspends work
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MAKING rhe DIFFERE

Types of Impacts

(4 DELTA

An impact maybe attributed to any party in the project

Owner/Stakeholder
Designer/Consultants
Contractor/Subcontractor

Government and Regulatory Agencies

“Force Majeure” or “Acts of God”

A

Critical Impacts

A Critical Impact - event that affects the timing of a critical
activity in the schedule.

Only delays to the critical path can be considered critical
and must delay completion or milestone dates of the
project to be legitimate.
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L4 DELTA
i consulting group
MAKING the DIFFERENCE
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THE DELTA BUILDING

Classic Schedule Layout

Non-Critical

Impacts

A toxic clean-up and a change order are critical impacts to this schedule.

* A Non-Critical Impact - event that affects the timing of
a non-critical schedule activity

* Delay to completion of a non-critical activity is
absorbed in the “Total Float”

* When Total Float is fully used, activity becomes
critical, and continued delay to that activity can then
delay the project
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Non-Critical Impacts R consulting group
Lol MAKING the DIFFERENCE
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A material delay for MEP is a non-critical impact to this schedule

{4 DELTA

Delay Claims — The Keys to the Kingdom A" A consuliing group

MAKING the DIFFERENCE

» Key 1 - the Original Baseline Schedule

— Without knowing plan - not knowing the impact to
critical path of work
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(4 DELTA

Delay Claims — The Keys to the Kingdom A"} consuling goup

KING the DIFFERE

» Key 2 - the Schedule Updates

— Without knowing where you currently stand in
reference to initial plan- can’t prove either delay
to critical path, or who caused delay

DELAY ANALYSIS

‘ Week 1‘ Week 2| Week 3‘ Week 4‘ Week 5‘ Week 6| Week 7‘ Week 8| Week 9 ‘Week 10|Week 11‘

Planned Duration = 8

Electrical

Hang
Framing Drywall

2
Mechanical
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DELAY ANALYSIS

‘ Week l‘ Week 2| Week 3‘ Week 4‘ Week 5‘ Week 6| Week 7‘ Week 8| Week 9 ‘Week 10|Week 11‘
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DELAY ANALYSIS
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DELTA
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DELAY ANALYSIS

‘ Week l‘ Week 2| Week 3‘ Week 4‘ Week 5‘ Week 6| Week 7‘ Week 8| Week 9 ‘Week 10|Week ll‘

Planned Duration = 8

Electrical

3 Hang
Framing Drywall

2
Mechanical

Actual Duration = 10

ACtU al Electrical

Hang
Framing Drywall

2 2
Mechanical

DELAY ANALYSIS
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Planned Duration = 8
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Actual Duration = 10
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2
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Schedules: Back to Basics

.  CPM Scheduling Basics
II. The Baseline Schedule
lll. The Schedule Update
IV. Delay Analysis

V. Proving and Tracking Damages

. . {4 DELTA
Proving and Tracking Damages 4" A consulting group

MAKING the DIFFERENCE

A. Common Approach
B. Delay

C. Disruption
D

. Cumulative Impact
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Proving Damages N consulting group

MAKING the DIFFERENCE

Basic Approach

— Entitlement
» Contract
e Analysis
— Quantification
* Contract
* Methodology

{4 DELTA

PrOV|ng Damages @) cf.m..\'u.fun,g group .

AMKING the DIFFERENCE

Delay
— Entitlement

» Contract
— Allowable: No damage for delay
— Notice provisions
— Methodology specified
e Analysis
— Prospective
— Retrospective
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PI’OVIng DamageS 3.9 ctmfu.[un,g group .

MAKING rhe DIFFERE

Delay
— Quantification

e Contract
— Allowable: FOOH, HOOH
— Stipulated
* Methodology
— Dalily Rate
— Itemized

Damages

e Contractor must show ACTUAL damage, i.e.,
it actually incurred costs because of the delay

— Potential damages might be:

* Increased labor costs

* Increased material costs

» Additional field overhead

» Additional home office overhead
* Inefficiency costs
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Proving Damages N consulting group

ING the DIFFERE

Disruption

— Entitlement
e Contract
— Allowable
— Notice provisions
* Analysis
— Research
— Presentation of findings

{4 DELTA

PrOV|ng Damages @) cf.m..\'u.fun,g group .

AAKING the DIFFERE

Disruption
— Quantification

* Contract

* Methodology
— Measured-Mile
— Industry studies
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i consulting group
MAKING the DIFFERENCE

THANK YOU
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