WHY ARE YOU DOING THAT...
AND IS IT BEST FOR THE PROJECT SCHEDULE?




Go to www.menti.com and use code 91 65 82 7 .

 What is your primary scheduling role?

— Developer/Planner
— User/Field
— Reviewer/Receiver

My Experience

— Forensic Analyst/Claims




Go to www.menti.com and use the code 9165827

What is your primary scheduling role?

1

1

Forensic

Reviewer/Receiver si
Analyst/Claims



Learning Objectives

* Recognizing characteristics of a viable and effective schedule.
* |dentify ways to integrate perspectives of all stakeholders.

* Engaging in proactive behavior to increase efficiency on the Project.
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E. Certification documentation shall be provided to COR 21 working days
prior to submitting the request for final inspecticn. The documentation
shall include all test results, the names of individuals performing

work for the testing agency on this project, detailed procedures

CEL
The

Contract

Pro Tip for all:
== Keyword Search




Set Expectations at Kickoff meeting .

Develop rapport

Create commitments not just compliance

Establish key milestones and work hours

Agree to weather tracking method



Levels of schedules

Executive summary Milestones & roll-up bars
Management summary A2828\ Major disciplines

Coordination schedule n Typical CPM
Execution schedule “ Weekly lookahead

Detail schedule A A\ Daily Tasks




Characteristics of a practical baseline schedule

 Well-defined plan in Narrative
* Use activity codes along with WBS

* Intelligence in Activity ID, descriptions

* Sound logic and durations




Parkinson’s Law

“Work expands
sOo as to fTill the
time awvailable
foxr completion”







Estimated Duration

e Scope: 1,000 ft of trench Planned Rate = 1,000 ft/15 days

* Planned Duration = 15 work days = 67 ft/day

e Day 1: 50 ft

e Day 2:60 ft

 Day 3:55 ft

Average: 55 ft/day Actual Duration = 1,000 ft/55 ft/day
= 18 work days



Factors controlling the schedule
Cost

Scope Time




Factors controlling the schedule
Cost

Documentation Resources

Scope Time



Space visualization

Linear (line of balance)

4D modeling

Time location diagrams
Pull planning (Last planner)
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[ . = I B.. A ™ |Dec 2012 Jan 2020
o Name . | ) 1 1
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P Last Planner L
/’/ Sereening and System "\\
;’f Shlﬁl.dﬂlg \\
/ Production contrel system \
/ e \
/ Lookahead i, S o
l" P Pull plan for ™ }hke Rews \
‘l / sequence % |
'| Takt time |
" { lannin -. /
_—\Work at | p 8 I| ~—
T different | . / )
e | J .
.4 ﬁEF 5o Reduce Waste/ / e
4 \ \  Plan work " ] 7 .
,—/; \ \_ using space Underloading / \\
/ N x_k o Continuous - // ‘\.\
[ ~=_ flow e -
f e
III . . II i ;
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(LBMS, Week Beat | flow for (Transformation, Flow,
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\ research) /
X \\ S
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2019 UC Berkeley Dissertation by A.G. Frandson. “Takt time planning as a work structuring method to improve construction work flow”



Go to www.menti.com and use the code 916582 7

\What alternative methods to CPM are you
using now?
%

0 B 0
4D scheduling Linear/Line of balance Last Planner/Pull Planning

: ®

‘o ;
Takt Time Other ?

(TR}



Recommendations for reviewers i

* Use checklists
* Verify by-in from all stakeholders

* Develop mutual expectations

* Check continuity between areas

* Are all phases developed?

* Don’t rely solely on comparison software
e Confirm data with pdf

@ Pro Tip for all:
Ask Questions!

P




HE
Check for i t of ch =
€CK 10r Impact or cnanges -
=
Added and deleted activities
oD TF Budgeted Cost Status
12 24 $30,060| Not Started
20 11 S0| Not Started
5 20 $3,200| Not Started
Started activities with matching Original and Remaining Durations
oD RD Start %
1ssible 3 3 08-Oct-20 A 40%
Floor 5 5 09-Apr-20 A 80%
round 5 5 04-May-20 A 90%
5. Com 5 5 15-Jun-20 A 95%
omp. 4 5 9 27-Aug-20 A 98%
r Lobh 5 5 21-Oct-20 A 50%
Pro Tip for all:

Be Proactive!



Look for activities in more than 1 category

a. Missing Predecessors

b. Missing Successors

c. Added Activities

d. Deleted Activities

e. Changed Descriptions

f. Changed Calendars

g. Original Duration Changes
h. Added Relationships

i. Deleted Relationships

j. Relationship/Lag Changes
k. Budgeted Cost Changes
|. Missing Activity Codes

O (WN]jO|O

46

61

25

m. Out of Sequence

n. Actual Date > DD

o. Constraint Date Changes
p. Progress this month

q. Missed start or finish

r. Started, OD =RD

s. Dangling Relationships

t. Physical % # RD %

u. Long duration activities
v. High Float

w. Active with 0 or 1 day RD
x. Negative Lag (Leads)

116

120

103

14

21

127

180

142

15




Phases of a project
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Overl
Complicated




Masonry

Cumulative Early & Late vs. Actual Curves

Metals

Cumulative Early & Late vs. Actual Curves

$2,000,000 53,200,000
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Thousands

Jan

Variances

e Cost Variance (CV)

Feb Mar Apr May

Jun

Schedule Variance (SV)

Jul Aug Sep Oct

Nov

Dec



Go to www.menti.com and use the code 916582 7

What metrics are most important to you?

wuality

planning criticaltask
ki ti me percent complete
productivity

cash flow e 48.’ 5
=eee - quality S
safety ~ completiondate

overlapping activities by

variance

planned vs actual duratio
overall percent complete

rx



Management

Metrics
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 What are some reasons for slippage?

Late Curve

Actual Total

/




Go to www.menti.com and use the code 916582 7

\What are some reasons for schedule slippage?

o)
e!
2.
lack of sub availability expectations
construction productivity lack of transparency
changes poor communication

turnover We O t h e r designerrors
plan changes design issues

late rfi review unpredicted weather

delivery issues perl ! ”tS slow performance
unreasonable expectations learning curve
subcontractor failure late rfi answers

slow submittals

hurricane

3



lagram

1. Craft Productivity Influence D

1988 Project Management Journal article by G.L. Jansma. “The relationship between project manning levels and craft productivity for nuclear power construction”

igure

F






It doesn't matter how many ‘resources” you have.

If vou don't know how to use them,
it will never be enough.




Out-of-Sequence Consequences .

Possible to have dangling relationships

Come back work

Flow resequencing not consistent

Not fixing creates artificial gaps



. . . . 1 . ' ' ' ' ' ' '
: ¥l - @D1: OI@m 0 L

R B e B e ey v ey pe ey
0 ' : ; ' F i

P — =

S TRUTTI SR = e ——

Pwl omon o0 e ——mas
L 301

S T I 51 = B e —
AT Y g i i
YRR P I N s S S N s e S
R DI —=———————
JTI B TP Iy S S ————

o 3
B o niioE g | e
R minEE D e
I I HE e B e o s
moiuE ain oC

: e Lo
B3 limimy SSseeeeeeseaegm G G GG

(BT R R e— S e
lgl:ln :lng =—:|nn:|

i1 0 Eo ! s
i B :

Eo1p | e ———— i
O = O [ s s — 1 N




Other reasons for panic

 Management corrective actions not included

e Stakeholders can be forced to work differently than originally planned
e Actual durations extend for months

* Multiple calendars can wreak havoc if not properly aligned
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Time Impact Analysis (TIA) Methods

Prospective

Retrospective
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| N |
[ ] [ ]
AACEi R e
| ReCOmmendae ractice -
||
||
1 RETROSPECTIVE
2 OBSERVATIONAL MODELED
3 Static Logic namic Logic Additive Subtractive
Taxonomy 9 Dy .
Contemporaneous Updates 3.5 Modified / 2 1 1
4 s 3.2 Periodic (3.3 As-is or 3.4 Split) Reconstructed Updates 3.6 Single Base 3.7 Muiti Base 3.8 Single Simulation 3.9 Multi Simulation
Gross : . 5 - Variable 3
Fixed Variable = : : = Variable Global Stepped Fixed Global Stepped Fixed Stepped
5 Periods Windows | AllPeriods  GroupedPeriods  Fixed Periods ;e | Insertion Insertion  Periods w;m“ Extraction Extraction  Periods  Extraction
Contemporan Tame rapact
As Contemporaneous g rizdpfnzl eq:s Contemporaneaous Window f od As Time Impact T Window Time Impact Time Impact Analysis
c N - nne-d Window Analysis Period Analysis, ?I'lme Im :‘I g Period Analysis, Analysis, mlgaztneu Analysis, lmlrnel Analysis, |Collapsed As- Analysis, Analysis, Window
ommon Names :s—E I_':s L Time Impact Analysis \u'l?'mdow Time Impact Time Impact “?h : “' Impacted As- An F:aci Impacted As- Built Collapsed As- Collapsed As Analysis,
. Analysis, Window Ea.lysis Analysis Analysis =k Planned s b Planned Built Built Collapsed As-
Built
Footnotes

1. Contemporaneous or Modified / Reconstructed
2. The single base can be the original baseline or an update
Figure 1 — Nomenclature Correspondence (see enlarged size figure in Appendix A)




Retrospective TIA -

Delay Responsibility

Data Date Predicted

Baseline/ Impacted (End of End Date

Update Schedule Week) (Weeks) Change Explanation Contractor Owner
X 0 22 --|Baseline schedule
X 4 22 0 0 0
X 4 24 2|Late start shop drawings 2 0
X 8 25 1|Design change structural steel/Owner response 0 1
X 8 24 -1|Owner expedited review steel submittal 0 -1
X 12 24 0 0 0
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Fallure Reasons

* Unclear or unrealistic expectations
* Lack of visibility

* Communication gaps

* |Inadequate resource allocation

* Poor stakeholder involvement




Cumulative % Complete

Original CCD Revised CCD Current GCD

21 Dec 10 02 Aug 11 14 Dec 11
100% - | ——— 400 %
of | ]
Y O A N e ¥ 10p0% —r88%,
—— | 20 FAC Projected S-Curve %% | =" oo To@ T % 980
93% ] 451954 %8
O0% +—| =—w=ork In Place (WIR) — /{-“ oL
87% ] 860 ,——a"] 89%

——MNAVFAC 24 month / Be%

80% / + , 7 —
78% /qﬂ_“" 799 |
784
/// i May 2011-Sep 2011
0% / y } HEwaAC Dampers
N 68% /..-.( (135)
//‘E?%
§2%

60% /

o

o
56% S50
o0%
49%
435390 49,

40% -~

. 7

o /29*-

30% f‘ | Apr 2010-5ep 2010

Spray Foam Insulation (7)
4% Sump, Window, Pit, Naotes:

. Structural (218) 1. Contract award 28 Jun 09

20% 2. Current CCD is 14 Dec 11. -
179 3. Actual BOD was 22 Feb 12,
4. Thepurplelineis an adjusted 12 month MAVFAC S-curve showing
| a theoretical projection given the ariginal duration ofthe project. The

109 116 percent complete for this curve is shown in itallics.

R E. Thered lineis the actual invoice amounts plotted for each month.

The percent complete forthis curve is shown in bold.
79z, /3 &. Theblue curve is standard 24 month curve.
0% 0%| 0%

0% +H A= SR T R
[=2] [=2] oy O [=2) [=2) [=2) [ [ [ [ [ [ [ [ [ [ T (=] — — — —_— — — — — — — o o o
22T %2 % T T2 E R B L OF L LA R EALEETELILAE :EOERGL

= (= m -l = = ] o = o o T m
(=] o o (=] o [} (7] = - 7] o
= 2 F2 5 o 2 & 5 ¢ =2 = 3 2 F2 H o =2 483 ¢ =49 = 3 7 F2 oo =z 4 3 P =

Data is for end of month




Punishment of
the iInnocent

e Stay positive and professional
 Don’t retaliate
e Capture the lessons learned
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Be proactive

Read the contract

Gain input from all shareholders
Ask questions

Open and honest communication




THANK YOU FOR YOUR TIME!

Keith Rines
(919) 673-5519
krines@mbpce.com



