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The Situation-Unforeseen Conditions Change
e Building Renovation Project

o After Start of Demo. Contractor Discovers
HVAC Duct Work Conflict with Framing
Detalls.

e This Generates an RFI and Response
Requires Design Modification.

o Contractor Believes There Will Be a Time
Impact and Gives Notice of Such.
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Added Scope and Time Elements

 A/E Makes Site Visit.
 A/E Develops Design Solution.
 A/E or CM Issues CRB.

o Contractor Develops Cost Estimate for
Added Scope.

o Contractor Develops Time Impact Analysis
to Demonstrate Delay and Entitlement.




The California State University
CAPITAL PLANNING, DESIGN AND CONSTRUCTION

Added Scope and Time Elements

CM Reviews CPE / COR and Negotiates
Cost with Contractor.

CM Reviews TIA Submitted By Contractor.
CM and Contractor Agree to Cost.

FRAGNET Incorporated Into Schedule for
Time Impact.

Change Order Issued and Contractor
Begins Work.
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Activity Activity Orig [Rem| % Early Early 2008 2009
- » OCT ] Nov__[ DiC JA | FEB
= LA | Start | Finish 9§ 1520273 10,417,240 8 156:22,295 12,19,%6 2 8 16,2
1000 [Demo. Vialk and Ceiings 15| 15| ofrsocTos  [o3noves Demo. Walls and Ceilings

1010 |Dizcovered Wall Confiict 11 0180CT08  |180CT02 Dism:é.rered‘hfall Emﬁflict
1020  |lksue RFlto University 11 0|170CT08  |170CT08 Issuaie RFl to lJr1i1.rer%it5.r
1030 |AJE Makes Site Visit 1N 1 0|200CT08  |200CT02 AIE :i‘.flal-:es Site Uiisit
1040 | AJE Develops Dezign Solution = I 0|210CT08 | 270CT02 Ji!v.n'E Develops I::lesign Solution i
1050 |CM lzzusz CRB 1 1 0|280CT08  |280CT08 EEM lssues CFS:E i
10680 |Contractor Develops Cost Estimate = .- 01290CT08  |04NOWVOE : Cuntracturi Develops Cost Estimate i
1070 |Contractor Develops TIA 2l 2 0|05NOVD2  |0SNOWOE i Eontractt-ir Develops TIA i
1080  |CM Reviews Coat Eztimate 11 0|07THOVDS  |0TNOVOB CIM Reviaiv.rs Cost Estimate
1080 |CW/Contractor Negotiate Price ] I DI10NDVDE  12NOWOE E g EF."lI'EDEr'ItrEEIDF Negotiate Price E
1100 |CM Reviews TIA 11 0|13NOV08  |13NOVOS CM Reia.riews TIA
1110 |CMiContractor Agree On Cost and Time 1 1 0[14NOV02  |14NOVDE ; EEF.H-‘C%-ntractorAgrea On Cost and J:ﬁme
1120 |CM lezues CO and Contractor Beging Work| 1| 1 0[17NOVOE  |[17NOVOE i CM Iissues C0 and Contractor Eegiins Viork
CO1010  |Demo Conflict Framing =l .- 0{12nHovoa  |24N0VDE i -El-iemo Conflict Framing i
CO1020  |Fab/Deliver Revised Duct 101 10 0|20NOV08  |03DEC0B Fab/Deliver Revised Duct
CO1030  (Install Revized Duct ) I 0|04DEC08  |0BDEC0B iﬂ’lnstall Reyised Duct
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The Baseline Schedule

* In Dealing with Change and Delays Your
Best Tool Is a Good Baseline Schedule.

» All Future Time Management Options Depend
on the Baseline

»Itis Your Strategic Plan
» The Updates are Your Tactical Plans

‘*D-Day and D-Day + X Days / Weeks /
Months
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Contract Requirements

Consider the Complexity of Your
Project!!
e GC’s 4.16 Is Less Stringent

»Not Smaller But Less Complex
Projects

e Supplementary GC’s 4.16 is More
Stringent

»Not Larger But More Complex
Projects



The California State University
CAPITAL PLANNING, DESIGN AND CONSTRUCTION

Baseline Review

Do Thorough and Detalled Review of Baseline

* Do Not Allow Sequestering of Float
» Through Logic and Constraints

e Check Near Ciriticality

» Not More Than 20% of Activities with 5
Working Days of Float

* Do Not Allow Compound Activities
» Activities Containing Multiple Trades

* Check Excessive Float
» Float Value > 40% of Project Duration
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Relationship Types

 Minimize Use Of Non-Conventional Logic

»Aim For Majority of Logic To Be Finish
To Start.
“*Finish To Start (FS) = An Successor

Activity Cannot Start Until Its
Predecessor Activities Finishes
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Relationships Types

Finish to Start

Start to Start

Finish to Finish

Form Slab
\/

\/
%Pour Slab
\/

Wall Layout

\ AV
| Masonry Walls

M V4

Wall Layout

\V4 N
Drywall Framing J;
AV h,
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Relationship Lags
Finish to Start, with Positive Lag

5 Creates Gaps in

‘ - | Logic Chain

Finish to Start, with Negative Lag

\ |
-6

\ |

Finish to Finish, with Positive Lag

4

—
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Unconventional and Unbalanced,
or Uncoordinated Logic
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say 1

Install Drywall — 10 days

Tape & Float — 10 days

Prime Walls — 10 days

Paint Walls — 10 days

Install Drywall — 10 days

Tape & Float — 10 days —l

Prime Walls — 10 days

A
Paint Walls — 10 days

Dﬂg :25

by 30

bay 35

sy 40

vay 45
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pay 1 Day 25 Day 20 Day 235 Day 40 Day 45

Install Drywall — 30 days

. [ape & Float — 10 days

Prime Walls — 10 days

Paint Walls — 10 days

Install Drywall — 30 days

Tape & Float — 10 days

e Prime Walls — 10 days

e Paint Walls — 10 days
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Reverse Critical Path

 With Unconventional Logic, Even If
The Logic Is Properly Coordinated Its
Use Can Have Drastic Effects When
Original Durations Are Revised
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Dﬂg

Dﬂg 1 Dﬂg

==1 44

FF Logic Anchors
Finish Of Successor
To Finish Of
Predecessor Pulling
The Successor
Forward In Time

Install Drywall — 30 days

Tape & Float — 10
days

Prime Walls — 10
days
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say 1

Day 25 Day 40

Install Drywall — 30 days

Tape & Float — 5

days

Prime Walls — 10
days

ooy 45
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Dagi DDIU 35 Dﬂﬁ 40 DDIU 45

nstall Drywall — 30 days

Tape & Float — 30 days

¥ Prime Walls — 10 days
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Constraints and Their Effect
eTypes
»Date — Anchors Start or Finish Dates

»Float — Forces Criticality Without
Reference To Start and Finish Dates

»Resource — Deal With Number of Crews
of Single Trade

v (Contractor’s Means and Methods)
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Date Constraints

Install Drywall — 10
days

Tape & Float — 10
days

Prime Walls — 10

days

bay 25

Paint Walls — 10
days

pay 30

bay 35

sy 40

say 45
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pay L pay 25 pay 30 pay 35 vay 40 vay 45

Install Drywall — 10

days

Tape & Float — 10
days

Paint Walls — 10
days
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@  Primavera Project Planner - [MAT1] = ﬂ
EF Edit Wiew Inzert Format Tools Data Window Help - = ﬁ

* o] = ) FERIEIETE (El=le)
+ | 05MAYD7 Sat
Activi Activi Orig | Total % Earl Earl 2007
‘ 1] i ‘ Descrinlt!ron ‘ Du? Floa‘t‘ ‘ Star!: ‘ Fini:;‘l 7 .’;‘:Y.m .zal A .1{lu.113 25 l.z ] Jl.'l':?:i 73 .:,Jﬁ 5 ﬁge.zo .11:!15IE.|?|3r 23 I1 8 cﬁ;— 22 .ZJ"_J 5 I:ugvlm .26! = .‘HJEC.H .2-1|
Construction : ; : : -
22700 |Erect Ext Rough Framing - 8 0 0| 21JUNO7 02JUL07
1st FIr - "F" Wing : : :
122700 |Erect Ext Rough Framing - 8 ] 0| 20AUGO7 29AU0GO07 : ning - 2nd Fir - "F" Wing : J
2nd FIr - "F" Wing : : :
122800 |Frame Roof - 2nd Fir - "F" 5 0 0| 30AUGOT7 05SEPOT d Flr - "F" Wing :
Wing 5 : 5 5
122300 |Install Roof Sheathing - 2nd 5 0 0 |06SEPO7 12SEPO7 H : [l nstall Roof Sheathing - 2nd Fir & "F* Wing :
FIr - "F" Wing
123000 |Paper Roof - 2nd Fir - "F" 6 0 0 13SEPOT 20SEPO7 I Paper Roof - 2nd Fir - "F" Wing
Wing H H H H H
200000 |Install Hat Channels - 3| 61 0|21SEP07 | 25SEPD7 : : : [ install Hat Channels - Exterior - "F" Wing |
Exterior - "F" Wing : :
200100 |Install Roof Panels - 5 61 0|26 SEPO7 020CTO7 : : [ install Roof Panels - Exterior - "F" Wing
Exterior - "F" Wing
201100 |Install Facia - Exterior - "F" 3| 61 0|030CTO7 050CTO7 [l install Facia - Exterior - "F" Wing :
Wing = 5 5 5 :
201200 |Install Soffits - Exterior - "F" 4| 61 0|080CTO7 110CTO7 : [ instal Soffits - Exterior - "F" Wing
Wing :
201300 |Install Gutters & Down 4] 61 0120CTOT 1TOCTOT : : : [ install Gutters 8 Down Spouts -Exterior - "F
Spouts -Exterior - "F H H H H H
201400 |Install Roof Finish Trim - 2| 61 0|180CTO7 190CTO07 : : : [l iInstall Roof Finish Trim - Exterior - "F" Wi
Exterior - "F" Wi
211400 |Prep Exterior for Stucco - 3 5 0| 05SNOVOT OTNOVOT : : : [0 Prep Exterior for Stucco - Exteri
Exterior - "F" Wi :
211500 | Stucco Scratch Coat - 4 5 0| DBNOVOT 13NOVOT [ stucco Scratch Coat - Exteri
Exterior - "F" Wing : : : : :
211600 |Cure Scratch Coat - Exterior 51 51 0 [ 14NOVOT 20NOVO7 : : : [ cure Scratch Coat - Ext
" Wing : : e e
211700 | Stucco Brown Coat - 4 51 0| 21NOVOT 26NOVOT7 : : : [ stucco Brown Coat
Exterior - "F" Wing H H H H H
211800 |Cure Brown Coat - Exterior 5] 51 0| 27NOVOT7 03DECO7 : : : : [ cure Brown
" Wing : e ' e e
211900 | Stucco Final Coat - Exterior 4] 5 0| 04DECOT 07DECOT : ! [ stucco Final
- "F" Wing : : : : :
| « 2 K ' = ' ' ' : ;I:‘
NI FL-14

Iy 12:57 pm
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& Primavera Project Planner - [MAT1] !EE
w Edit View Insert Format Tools Data Window Help — =
Il = [=] EAES EEEIE [ = EEETE E=lE)
| 08MAYDY Tue
Activity Activity Orig [Total| % Early Early I 2007
- MAY JUN I JUL I AUG I SEP I OCT HOWV I DEC
0 Description Dur | Float Start Finisn__| 714 21 .273! 4 41 48 95 7 @ 16 73 30 6 13 0 IT 3 A0 A7 34 1 & 16 33 .243 5 12 49 36 3 A0 AT .ﬁ
22700 |Erect Ext Rough Framing - g 0 0[21JUNO7  |02JUL07 ; Erect Ext Rough Framing - 1t Fir - *E* Wing ; ;
1st FIr - "F" Wing : : : :
122700 |Erect Ext Rough Framing - 8 0 0 | 20AUG07 29AUGOT : [ & rect Ext Rough Framing - 2nd Fir - "F* Wing : J
2nd FIr - "F" Wing
122800 (Frame Roof - 2nd Fir - "F" 5 ] 0 [30AUGO7 05SEPO7 Bl Frame Roof - 2nd Fir - "F" Wing :
Wing ! ! ! ! !
122500 |Install Roof Sheathing - 2nd 5 0 0 (06 SEPODT 125EPOT : : [l install Roof| Sheathing - 2nd Fir LF" Wing :
FIr - "F" Wing
123000 (Paper Roof - 2nd Flr - "F" 6 ] 0 [13SEPO7 20SEPO7 I Faper| Roof - 2nd Fir - "F" Wing
Wing ! ! ! ! !
200000 |Install Hat Channels - 3 0 0| 21SEPOT 25S5EPOT : : [ install Hat Channels - Exterior - "F" Wing |
Exterior - "F" Wing
200100 |Install Roof Panels - 5 ] 0|26 S5EPOT 020CTO7 : : [ nstall Roof Panels - Exterior - "F" Wing
Exterior - "F" Wing : : : : :
201100 |(Install Facia - Exterior - "F" 3 o 0 [030CTO7 050CTO07 [l install Facia - Exterior - "F" Wing
Wing H H H H H
201200 (Install Soffits - Exterior - "F" 4 ] 0 [08OCTO7 110CTO7 : : : [l Install Soffits - Exterior - "F" Wing
Wing ! ! ! !
201300 |Install Gutters & Down 4 0 0 120CTO7 17TOCTO7 : : : stall Gutters & Down Spouts -Exterior - "F
Spouts -Exterior - "F
201400 |Install Roof Finish Trim - 2 ] 0 (180CTO7 190CTO7 : : : [ stall Roof Finish Trim - Exterior - "F* Wi
Exterior - "F" Wi H : : : :
211400 |Prep Exterior for Stucco - 3 0 0 | 05NOVOT 07TNOVOT : : i [l Prep Exterior for Stucco - Exteri
Exterior - "F" Wi
211500 | Stucco Scratch Coat - 4 ] 0 [0BNOVOT 13NOVOT [ Stucco Scratch Coat - Exteri
Exterior - "F" Wing : : : : :
211600 (Cure Scratch Coat - Exterior] 5 [i] 0 [14NOVO07 20NOVOT7 : : : I cure Scratch Coat - Ext
- "F" Wing i i i i
211700 | Stucco Brown Coat - 4 ] 0 [21NOVOT7 26NOVOT : : [ stucco Brown Coat
Exterior - "F" Wing ! ! ! ! !
211800 |Cure Brown Coat - Exterior 5 0 0 | 2TNOVOT 03DECOT : : : : Cure Brown C
-"F" Wing ;
211900 | Stucco Final Coat - Exterior 4 ] 0| 04DECOT 07DECOT : : : Stucco Final
- "F" Wing : : : : :
L 3 K ' = ' ' ' ' ;E‘
MINI FL-14

! Y 17:.49 pM
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Resource Constraints — Their Role in the Schedule

Install Drywall — Bldg 1

Install Drywall — Bldg 2

Install Drywall — Bldg 3
Install Drywall — Bldg 1

|: Install Drywall — Bldg 2

|: Install Drywall — Bldg 3
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Resource Constraints — Their Role in the Schedule

> Install Drywall — Bldg 1

> Install Drywall — Bldg 2

Install Drywall — Bldg 3

> Install Drywall — Bldg 1

|: Install Drywall — Bldg 2

|: Install Drywall — Bldg 3
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Bar Charts — The Bigger Picture

==——Fi

(= Protectioh

15300PRS  |Fire Protection 30|PROC : : : : : : :
1530038 Fire: Protection 15 |3UBM ' : : : : ==xFire Protection ! : : :
153000EF Fire Protection &0 |DEFF ' ; : : : C——————Fire Profection : :

15300 FL1 Fire Protection Rough Piping 18 | CONS H | | | | | | =" Fire Prdtection Rough Piping .
15300FLR |Fire Protection Rough Piping 18 |Cons : ; ; 5 5 ; ; E==—=1Fire Protection Rduh Pising :
15300.ME1 Fire Protection Rough Piping 18 |COMS ! ! ! ! ! ! ! Fire Protection Rough Piping H
15300.5W1  |Fire Protection Rough Piping 18|CONS ' : : : : : : Fire Pratection Rough Piging :
15300ME2  [Fire Protection Rough Piping 15]CONS ' : : | : : Fire: Pratection Rough Piping :
1530081 Fire Protection Rough Piping 18 |CONS ' : : == : : Fire Protection Rough Piping : :

15300 RME Fire Protection Rough Piping 18 |CONS | | | | | | | =——=1Fire Protection Rough Piping
15300ARME  |Fire Sprinkler Heads & Trim 12 |COMS | | | | ==a | | | | —=1Fire Sprinklel Heads &
15300 5W2  |Fire Protection Rough Fiping 16 |CONS ' : : : == : : ——— Fite Protection Rough Piping : :
15300RSW  |Fire Protection Rough Piping 18| CONS ' : : : : : : : E==——=1Fire Protection Rough Piping
15300.1PLR__ |Fire Sprinkler Heads & Trim 12]cons : : : : | == : : : : Fire Sprinkler Heads & Trim
15300.1PL1 Fire Sprinkler Heads & Trim 12 [CONS | | | | | | H H 1 Fire S'prinkler Heads & Trim
15300 1RSW  |Fire Sprinkler Heads & Trim 12 [CONS B | | | | | | | | | —=1Fire Sprinklar Heads &
153001NE1  |Fire Sprinkler Heads & Trim 12|CONS : : : : : : == : \E===1Firs Sprinkler Heads & Tritn
153001MNEZ  |Fire Sprinkler Heads & Trim 12 [CONS : : : : : : == : ! ==iFire Sprinkler Heads & Trim
15300.1ANT  |Fire Sprinkler Heads & Trim 12|CONS : : : : : : : B== | E==iFire Sprinkjer Heacls § Trim
15300152  |Fire Sprinkler Heads & Trim 12[CONS : : : : : : : == | ==Fire Sprinkler Headls & Trim
1530015041 |Fire Sprinkler Heads & Trim 12 |CONS H H H H H H H | | ==mFire Sprinkler Heads & Trim
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Schedule Calc. Setting-Retained Logic

 Retained Logic Schedules an Activity With
Out of Sequence Progress According to
the Network Logic. It Allows an Activity to
Begin Out of Sequence, but the
Remaining Duration for the Activity Cannot
be Completed Until It’s Logical
Predecessors Complete.
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Schedule Calc. Setting-Progress Override

* Progress Override Ignores Network Logic
and Treats Out of Sequence Activities as
Though They Have No Predecessors and

Can Progress Without Delay.
»Violates CPM Fundamentals.
»This Can Hide Delays To The Project.
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Removing a Successor Relationship

Act A — 1 day

[m ‘ —

- -

mim

|: Act | — 2 day —

—>
[

Act J -2 day
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Removing a Successor Relationship

|:_ R

I S  —

[m— ‘ —

——
*

Act J -2 day

[ Act | — 2 day =
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Construction is a Dynamic Process, Change
Will Occur!

Analyze to Assure Change is Impacting Critical
Path

Determine if Delay is Excusable and Compensable

»Weather Delays are Typically Excusable, But
Not Necessarily Compensable

Determine if There is Concurrent Delay
Resolve Delays Promptly and Fairly

Enforce Time Impact Analysis Requirements
»GC’'s 4.16 Does Not Require TIA
»Supplementary 4.16 Requires TIA
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Time Impact Analysis (TIA’S)

 Simple to Develop Regardless of What
Contractor Says

 Fragmentary Network (Fragnet) Incorporated Into
Recent Monthly Schedule Update

» Fragnet Depicts Scope of Change or Alleged
Delay.

»Once Added Recalculate Schedule to
Determine Actual Impact.

» Then Determine Workaround Options
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Activity Activity Orig [Rem| % Early Early 2008 2009
- » OCT ] Nov__[ DiC JA | FEB
= LA | Start | Finish 9§ 1520273 10,417,240 8 156:22,295 12,19,%6 2 8 16,2
1000 [Demo. Vialk and Ceiings 15| 15| ofrsocTos  [o3noves Demo. Walls and Ceilings

1010 |Dizcovered Wall Confiict 11 0180CT08  |180CT02 Dism:é.rered‘hfall Emﬁflict
1020  |lksue RFlto University 11 0|170CT08  |170CT08 Issuaie RFl to lJr1i1.rer%it5.r
1030 |AJE Makes Site Visit 1N 1 0|200CT08  |200CT02 AIE :i‘.flal-:es Site Uiisit
1040 | AJE Develops Dezign Solution = I 0|210CT08 | 270CT02 Ji!v.n'E Develops I::lesign Solution i
1050 |CM lzzusz CRB 1 1 0|280CT08  |280CT08 EEM lssues CFS:E i
10680 |Contractor Develops Cost Estimate = .- 01290CT08  |04NOWVOE : Cuntracturi Develops Cost Estimate i
1070 |Contractor Develops TIA 2l 2 0|05NOVD2  |0SNOWOE i Eontractt-ir Develops TIA i
1080  |CM Reviews Coat Eztimate 11 0|07THOVDS  |0TNOVOB CIM Reviaiv.rs Cost Estimate
1080 |CW/Contractor Negotiate Price ] I DI10NDVDE  12NOWOE E g EF."lI'EDEr'ItrEEIDF Negotiate Price E
1100 |CM Reviews TIA 11 0|13NOV08  |13NOVOS CM Reia.riews TIA
1110 |CMiContractor Agree On Cost and Time 1 1 0[14NOV02  |14NOVDE ; EEF.H-‘C%-ntractorAgrea On Cost and J:ﬁme
1120 |CM lezues CO and Contractor Beging Work| 1| 1 0[17NOVOE  |[17NOVOE i CM Iissues C0 and Contractor Eegiins Viork
CO1010  |Demo Conflict Framing =l .- 0{12nHovoa  |24N0VDE i -El-iemo Conflict Framing i
CO1020  |Fab/Deliver Revised Duct 101 10 0|20NOV08  |03DEC0B Fab/Deliver Revised Duct
CO1030  (Install Revized Duct ) I 0|04DEC08  |0BDEC0B iﬂ’lnstall Reyised Duct
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Work Around Options

e Increase Manpower
* Increase Work Hours and Workdays
 Add Addition Shifts

 Re-sequence Work Activities
» Meeting Of Minds Required Here

* Increase Equipment Or Material
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What They Don't Teach in Construction
Management 101
“Dealing With Change”

e Thank you for your time
e Questions?

This concludes The American Institute of Architects
Continuing Education Systems Program
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